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Abstract: Science and technology parks (STP) are as the main linkage between university and industry
in order to develop and commercialize innovations and new products/services. A STP is an area where
innovation is a key and supports university, industry and even government collaborations to speed the
development of high tech-economic and advancing knowledge. They provide a variety of shared
resources such as incubators, collaboration activities, uninterruptible power supply, reception and
security, science and technology corridor, management offices, restaurants, bank, internal transportation,
entertainment and sports facilities to bring the potential ideas and products/services in the market and
industry to improve the community prosperity.
This research reviews the STPs located in the US universities in order to have a comparative
analysis with a STP located in the developing countries. Our case is the STP of the University of Tehran
in Iran. Although the STO of University of Tehran is working with more than 10 years’ experience,
however, there are noticeable gaps between the achievements and potentials and targets based on the
assessment indicators. Therefore, comparative studies with successful cases help to cover such gap. Our
research also presents an innovative framework in order to better performance of STP of the University
of Tehran.
Key words: Science and Technology Park; Innovation; Commercialization; Developing countries; US
universities; University of tehran

1 Introduction
Science and Technology Park (STP) is an American phenomenon with the age of more than 70
years old. It is a response to the entrepreneurs from the universities or research centers who have
innovative ideas and are willing to commercialize them. Science and technology companies are
encouraged to nurture ideas, innovate and grow, with the facilities, infrastructure, and services located to
the STP[1]. Therefore, STP is source of entrepreneurship and economic competitiveness that provides a
location in which universities, companies, and government cooperate and collaborate. They enhance
Technological development and related commercialization[2].
The Stanford Research Park is the first STP located in the California state introduced in 1951. This
park is the result of Fredrich Terman’s idea that is known as “grandfather of Silicon Valley”. Castells &
Hall (1994), know STP as “Technopol”, “Technology Park”, “Science Cities”, “Techno Police” and
“technological-industrial complex”[3].
1.1 The scope of science and technology parks
There are different definition and scope for STP as follows:
- “Research parks” as the areas with number of public/private research laboratories.
- “University-industry park” that combine facilities of universities and industry to increase their
interactions. There are research parks joined by universities.
- “Industrial parks” where are particular areas where the density of high-tech industries/companies
is high. Many small and large cities of the world dedicated the areas to this purpose.
- “Incubators” designed in smaller scales with fewer resources to encourage entrepreneurs in the
commercialization of scientific and technological ideas.
- “Science cities” located in the urban areas included: universities, industry, research laboratories,
etc. an example is “Tsukuba” in Japan.
“Science Region” are Larger areas such as Silicon Valley in the United States that reasons such as
close to universities and research centers, communication centers, and low cost facilities at the
beginning of their formation, research laboratories and industry to increase the density of the top
(high-tech) are encouraged companies to locate in that area.
In addition to the mentioned cases, developments in telecommunications led to the formation of
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“virtual park” as a collection of parks, universities, research centers, suppliers and professors in the
frame of network elements collaborate in reality [5].
1.2 An introduction to science and technology parks in Iran
Around thirty STPs are working in Iran that the age of some of them is more than 15 years. There
are two tips of STPs in Iran, namely STPs of the Universities such as STP of the University of Tehran
(UT), and STP of the providence, such as STP parks of Fars. Some provenance like Tehran has three
STPs located in different geographical areas. The idea of STP of UT was established in 2001. The park
is located in one of the main campus of the UT in the business area of the Tehran. There are more than
two hundred knowledge-based companies in the fields of oil and gas, IT, nano technology, medicine,
marketing, and etc. are in the STP of the UT. Two competitive advantages of this park are the brand, that
is a part of UT as the best university in Iran, and geographical situation which is located in the
downtown.
Based on the statistics published in August 2014, there are 231 companies/cores located in the STP
of the UT with 270 percent growth compared with 2008 (62 companies). These companies/cores are
divided into two main categories: Technology companies (43.5% of total in 2008 and 60.4% in 2014)
and technology cores (56.6% of total in 2008 and 39.4% in 2014). On the other hand, around 1800 job
opportunities have created by companies located in the STP of UT around five times more than 2008
(Figure 1). Indeed, the wealth created by the companies has been increased three times more than
2008. These statics show that the STP of the UT is a young STP with a wide range of opportunities and
growth potentials. However, the park has faced with many challenges that affect the process of servicing
to the knowledge-based companies. In other words, the indicators show that the performance of STP has
not been based on the expectations and satisfactions of the beneficiaries.

Figure 1 Job Numbers Created by the Companies/cores Located in the STP of the UT

1.3 Main challenges of the STP of the UT
1.3.1 Infrastructural facilities and sources
One of the most important problems of the STP of the UT is the lack of suitable spaces for
allocating the companies and cores. Due to the aim of the STPs to provide the required infrastructure of
knowledge based companies, one of the most important infrastructure is shared or separate professional
laboratories. On the other hand, due to the governmental nature of the STP of the UT, the park has
limitations from budget and manpower aspects that affect work flows and servicing to the companies.
1.3.2 lack of clear priorities
Providing appropriate services in order to convert knowledge into wealth, commercialization of
research achievements, and technology networking between industry and academia are the main issues
in the mission of the STP of the UT. Due to the resource limitations such as budget and infrastructures, it
is impossible to consider to all aspects of the mission to persuade the beneficiaries from the
knowledge-based companies to etc. on the other hand, it is not possible if the STP tries to work on
almost all business areas. For example, the infrastructures and facilities required to enable companies in
the field of information technology are quite different with the oil and gas industries. Therefore,
successful STPs have not worked in all field of knowledge that Silicon Valley in the US with focusing
on information technology is an example.
1.3.3 High authority of the government in managing of STPs
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All STPs in Iran are under belongings of the government. Therefore, the decision and policy
making process at the STPs are governmental. In addition the governmental borocraties, paying too
much attention to the interests of the governmental sector is another problem that such managing brings
to the STPs. Due to the private nature of the companies located in the STP, this brings difficulties for
making fast and flexible decisions.
1.4 An overview on some successful Science and Technology parks in the US
1.4.1 Silicon Valley & Stanford Research Park
It is the first scientific park known based on the current definitions. In fact, information technology
revolution has been one of the main drivers of Silicon Valley growth and success. Through 1993 to 1997,
more than 45 percent of American industrial growth in the computer and semiconductor industry were in
this region. Silicon Valley culture in a way that encourages the formation of new technological
companies. The main components of this culture are:
1.4.2 Freedom Experience: This factor encourages managers to encourage the creativity.
Acceptance of rapid change: This component allows the business owners revision their works
patterns and think about new products before losing their market share.
Creating entrepreneurs: The Silicon Valley is one of the successful parks that extracts
entrepreneurs who have worked in the companies and create wealth from their creative ideas and
innovations.
Agile systems: including motivating potential customers by offering free samples of new products,
offering the product in the right time and place, etc.
Investment in young firms: Successful companies invest in new technology firms (technological
entrepreneurship) and maintain their leading. Companies like INTEL could reducing the R&D costs
with archives on new technologies.
Overall, researchers have identified six main factors of Silicon Valley success: access on skilled
manpower, access on existing infrastructure, access on venture capitals, occupational mobility,
communication networks, and spin-offs.
1.4.3 Research Triangle Park
In 1959, the nonprofit foundation titled “Research Triangle Foundation” was formed to initial
activities began to attract capital from the public aids. This park is the result of cooperation between
universities of Duke, North Carolina and North Carolina State universities with support from the central
government, the governor, and industrialists, could provide a model for the science parks in world.
Research Triangle Park is made up of three parts:
A tax-deductible nonprofit benefit that is owned by the University
Park, which is the foundation of their profitable
The Research Triangle Institute as a nonprofit research organization has been established
completely independent.
Notable features of the park include:
Connect the park with three universities
Park-like atmosphere
Development and infrastructure provision by government
Research Triangle Park with an area of 3200 hectares in the center of a triangle of three cities
“Durham”, “Rally”, “Chapel Hill” is located in North Carolina. Residential areas, educational centers
and other facilities located in three cities and the research institutes have been established in the park. In
this area, there are cheap and beautiful environment and pleasant homes, attract and recruit researchers
has facilitated.
1.4.4 Central Florida Research Park
Central Florida Research Park, which is located near the University of Central Florida is a
university-affiliated research park and created in 1975. The park aims to coordinate and completes
victory of the rules that it has created “Encourage and promote research activities using the resources of
higher education institutions, private companies that are engaged in applied and pure research. The goal
of this park is creating an “industrial university community”. Companies located in this park participates
in the joint research projects with faculty members as consultants, and the hiring of part-time students,
senior experts working under the internship program with the University of Central Florida. The
companies can also use library, computer center and laboratories by contract with university. Most of the
companies in the Park are large state-dependent companies and they aim to expand product lines and
operations of the respective units. The financial resources of these companies and funded by venture
capital resources. According to studies, companies believe that the park's financial obligations, lack of
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marketing researches, and lack of marketing plans are the major impediments to the growth of Central
Florida Research Park.

2 Research Methodology
This research is a qualitative research. First the authors review and analysis the situation of the STP
of the UT based on the important indicators to identify the gaps and weaknesses. After that, a comparative
analysis with the STPs of the US universities has been done to improve the work and performance of the
STP of the UT. Therefore, the research is an applied research from the research purpose, and is a
descriptive research from the research method. To enrich the analysis and their innovative framework, the
authors has also interviewed with different professionals and experts working in the STPs. This helps the
researchers assure about the validity and reliability of their research.
2.1 Analyzing the STP of the UT with the STPs of the US universities
This section analyzes the STP of the UT with selected STPs in the US based on the fifteen
indicators. Table 1 shows and compares the indicators of the STP of the UT with the selected STPs in
the US:
Table 1 Comparing the STPs of the UT and US
STP of the
University of
Tehran
More than 10
years

Indicator

Silicon Valley

The Research Triangle
Park

Central Florida Research
Park

Age

More than 80 years

More than 70 years

More than 30 years

Mostly IT,
electronic, defense,
and military

Mostly Microelectronic,
Telecommunication,
Chemical material,
Biotechnology,
pharmacology, and
environment

IT, Laser, behavioral
science, oceanographic
equipment

In all fields such
as Oil & Gas, IT,
agricultural

Stanford

Duke and North
Carolina State

University of Central
Florida

University of
Tehran

apple, Cisco, eBay,
Facebook, google,
Microsoft

IBM, fortune 500,
Mitsubishi

Boeing Corporation ,Cisco
Systems Inc.,
Hewlett-Packard Company

Petroleum
companies

Number of
companies

More than 170

More than 170

178

105

Number
employee

23000

49000

10000

1800

Facilities

Using the services
of research
companies of
Stanford university,
absorbing financial
facilities from
private and public
sectors, simplifying
the legal services
for knowledge
based companies,
providing tax
facilities for
companies by
government,
providing venture
capital

Providing incubator
facilities for new
companies, absorbing
requisite finance for
companies, Tax
Exemption, inexpensive
houses for researchers

Public finances, venture
capital, providing services
for companies located in
park by the institutes
related to the university,
using the libraries,
laboratories and computer
centers; consulting with
professors, using trainees
by the companies located
in the park

Loan, Providing
incubator
facilities for new
companies,
guarantee
facilities to the
companies in the
contracts with
public sector

Type of
companies
located in
parks
Close
corporation
with the
university of
Biggest
companies
that have at
least an
office
located in
the park
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Lease land,
Electronic
laboratories;
providing rapid
manufacturing and
Prototyping
Laboratory, land,
venture capital,
information
exchange networks

Lease land for
companies, federal
laboratories,
infrastructure
development by support
of central government;
communication
infrastructures such as
international airport,
railroads, and high-way
networks

Lease land, using the
services of large
laboratories in the field of
simulation and
instrumentation related to
USA defense sector

Lease land

Websites

http://www.silicon
valleyindex.org

http://www.rtp.org/abou
t-rtp,
http://www.learnnc.org/l
p/editions/nchist-recent/
6177

http://www.cfrp.org/proper
ty-info,
http://www.floridatrend.co
m/article/16849/university
-research-parks-in-florida?
page=3

http://www.utst
p.ir/

Spin-off

Very high

Very high

Very high

Low

Infrastructur
es

As shown in the Table 1, the STP of the UT is younger than other three parks that can be
considered as an advantage because it can uses the experiments and successful efforts of the other parks.
On the other hand, one of the major weaknesses of the STP of the UT is unclear priorities. In other
words, while the case studies in the US have specific fields, the STP of the UT is the place of all types of
the companies. When an area is well known because of an area of science, like Silicon Valley with IT
and electronic industries, this brings more innovation and joint projects and thereby wealth for the
companies. As an example, when a STP has more than 30-40 companies work in an industry, the
possibility of successful efforts such as technology clusters, venture capitals, etc. will be increased.
Comparing the number of companies and employees in our cases show that while the number of
companies in the STP of the UT is quite good and similar with the US parks, however, the number of
employees is not good. This means the number of successful companies that work in the medium or big
scales with big market is not comparable with the US parks. On the other hand, the facilities provided
by the UT Park such as research centers, laboratories etc. are very limit in comparison with the US parks.
For instance the service provided by the STP of the UT is limited to the land lease, but in the US parks a
variety of services can be found. On the other hand, lack of some units/ department in headquarters of
the STP of the UT such as commercialization unit in order to support the companies to help sell their
products/services can be found. In other words, the STP parks should focus on the whole chain of
innovation, starting from idea (technology core) to commercialization of the product/service.
Researches show that the main actors of innovation process are: governments, private companies in
particular Knowledge-Based Companies, universities and research institutes, and investors and advisors.
These actors are in contact with each other that their interactions improve economic growth and
innovation process. None of these players cannot alone guarantee growth and innovation. While
companies require knowledge, it mostly is produced at the University. At the same time, both companies
and universities need the governmental supports and capitals of the investors. In other words, to
commercialize the university researchers, close corporation with companies and investors is necessary.
Figure 2 shows the innovative model of success for managing and improving the performance of STP.
According to the figure, STPs can become the center of intelligent information management,
information flow and communication process between government, academia and industry. STP with the
intermediation of knowledge and information in the areas of technology, market, investment, human
resources and public facilities and professional actors can help in the following areas: business growth
and development, creation of new companies, commercialization of ideas, and facilitation and
innovation management for national and regional strategies. These assistances are eventually led to the
formation of creating knowledge-based industries and consequently, increases revenue, occupation and
economic growth.
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Figure 2 The Innovative Model of Success for Managing and Improving the Performance of STP

3 Conclusions
This research showed that the process-based approach is one of the most important advantages of
the STPs of the US universities compared with STP of UT. In fact, not only the main mission of a STP is
not just providing a place for locating companies or other physical facilities, but also a headquarter of
STP should provide a wide range of services to cover all chains of idea to market. Therefore, the lack of
coherent plan to develop ideas and innovative cores, as well as supportive mechanism for growing them
are the main barriers for success of the STP of the UT compared with the US STPs. Indeed, the
limitation of resources and facilities is a very important negative factor for STPs that affect the
companies out puts. In other words, we found that companies located in the high level STPs have better
conditions in the market compared with their competitor. Therefore, while the operation costs of
companies located in the STPs with the high level of facilities are much more compared with medium
level of STPs and even they can locates in the out of the STPs, however, they would prefer to continue
their business in the STP.
On the other hand, strong collaboration, clustering, and networking among the companies,
headquarter, government and other beneficiaries is an important factor among the STPs of the UT. In
contrast, lack of access to information among the UT, STP companies is really a weakness for STP.
Fallowing the innovative framework of success for managing and improving the performance of STP is
presented by the researchers.
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Abstract: On the base of questionnaire survey, the state on university-industry cooperation is kept
abreast from the perspective of the enterprise, and the form, path and kinetic factors of the enterprises
are analyzed to develop university-industry cooperation. And based on the analysis to the main factors
that affect the impacts of university-industry cooperation,using backward stepwise regression
analysis,the key factors are extracted,to promote the impact of university-industry cooperation and
provide better strategies and methods for the technology innovation of the enterprise.
Keywords: University-industry cooperation; Technology innovation

1 Introduction
Cooperation of universities and enterprises cooperation is the key factor of the “talent - Research Products – market” value chain, or “knowledge innovation - technological innovation -Transfer Industrialization - goods and services”. The advantage of university Personnel, information and
technology reserves, and businesses in the market, capital, management Institutions and mechanisms
and there is a certain advantage, through school-enterprise cooperation to achieve scientific and
technological achievements for the commercialization and industrialization, its essence is through
worked both in technical innovation play in the process of comparative advantage to seek to maximize
their own interests. A general review of school-enterprise cooperation in the development process of
countries can be found, the enterprise as a technological innovation, should play in the school-enterprise
cooperation in the role of dominant position, but because of China's school-enterprise cooperation and
innovation has not yet reached a mature stage, coupled with structural reform has not perfect, resulting
from an objective business enterprise cooperation and innovation in the school’s dominant position is
not obvious, different companies and university cooperation in the innovation goals, methods, and
differences in the way, while technological innovation as a product of cooperation, there is the
distribution of benefits of innovation, risk-taking and other issues, making school-enterprise cooperation
for showing different results. Based on this, through empirical study, analysis of impact from a business
perspective the factors that affect school-enterprise cooperation, so as to promote the effect of
school-enterprise cooperation, and promote technological innovation strategies and ways to provide
better service.

2 Form and Path of School-Enterprise Cooperation
2.1 Basic analysis
Researched company located in Shandong Province, a number of cities, involving mechanical and
electrical, coal, metallurgy, chemical industry, construction, building materials, pharmaceuticals, textiles,
dairy and other different industries. From May 2013 to August 2013, a total of 360 questionnaires, 240
questionnaires, and 234 valid questionnaires were returned and the effective rates were 66.7% and
97.5%.
2.2 Forms of cooperation
Cooperation on business and universities in the form of survey, “co-development” accounted for
91.5%, the highest proportion, followed by “exchange of information and troubleshooting advice”
accounted for 88.9%, “Talent training” accounted for 74.4%, “trust development”, “co-organized a
major project or major technology introduction tender” and “technology transfer” accounted for 52.1%,
34.2% and 29.1%.
The results showed that: collaborative research is the most popular side business style, is the most
effective way, because the business through collaborative research can maximize the exchange of
technical information and effective monitoring of the quality volume; information exchange and
*
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consultation, and training is difficult enterprise development the most basic needs, but also the most
shallow of cooperation; companies commissioned items project development companies and university
cooperation is an effective form; for medium and large business, according to the real development
needs, but also tend to use a common organizational bidding on major projects or major forms of
cooperation introduced technology; and the traditional form of technology transfer there is a proven
system and local barriers to rational form of scientific and technological achievements, but also
enterprise options choose the main reason for such a small form of cooperation. These results also
reflect the fact that, as China's economic development, reform Deepen and strengthen the power of
enterprise technology; school-enterprise cooperation is bound to a higher level.
2.3 Path of cooperation
This path is divided into the school-enterprise cooperation: direct and indirect paths. The so-called
direct path, referring to both schools and enterprises according to their interests and needs and ways to
establish direct cooperation can be described as: colleges and universities-business, specifically referring
to the initiative to contact companies and universities active links. In many cases, between universities
and enterprises is not a direct relationship between the two there is no direct contact, but through an
“intermediary” and more of this part, co-path from the “direct” to “indirect” Therefore, the path is an
indirect means of “intermediary” formed by the avenues of cooperation can be described as: colleges
and universities-intermediary-business, specifically referring to the government traction and
acquaintances. Table 1 shows, on cooperation in the path of the survey, the direct path “initiative to link
companies” accounted for 94.0%, “take the initiative to contact the colleges and universities” accounted
for 66.7 %, while the indirect path of the “government led by cited” and “acquaintances” accounted for
30.8% and 41.0%. A large proportion of the former than the latter, showing that enterprises to participate
in school-enterprise cooperation initiative significantly increased, indicates that has realized the
importance of school-enterprise cooperation of, and benefit from it.
Table 1
cooperative path
Initiative to contact companies
Initiative to contact school
Acquaintance introduced
Government traction

Statistics of Cooperative Path
Number
220
156
96
72

Percent (%)
94.0
66.7
41.0
30.8

2.4 Partners
Enterprises in the choice of university cooperation, it will first select what kind of university it?
According to the survey results, select the “need of colleges and universities” accounted for “89.7%”,
“familiar with the university,” accounted for “77%”, “Alma Mater” and “well-known colleges and
universities” are accounted for “1.7%” and “0.9%.” Description enterprise as a rational “economic man”,
select partner colleges and universities is mainly based on personality characteristics, such as reputation,
power, attitudes, traditions, etc., but more important is the ability to meet the needs of enterprise and
innovation can bring to the enterprise to greater benefits and development, which is the enterprise choice
and the demand for university cooperation of the fundamental factors.
2.5 Operation target
Enterprise when choice university cooperation, what will first choose the university? The choice
“needs high school” occupies “89.7%”, “the familiar university” occupies “7.7%”, “the alma mater” and
“the famous university” occupies “1.7%” and separately “0.9%”. Explained that the enterprise takes “the
economic man” rationally, the choice gathers to oppose the alike basis is mainly the university
individuality characteristic, like prestige, strength, manner, tradition and so on, but whether to satisfy the
enterprise to carry on more importantly creates the new demand and whether to bring a greater income
and the development to the enterprise, in its the demand is the enterprise choice and this university
cooperation fundamental factor.

3 Factors Affecting Enterprise to Cooperate with Universities
The enterprise opens under the different power factor obligation by the different goal the exhibition
school business cooperation, the different cooperation goal and the power factor will gather to the
school business to make the effect also to have the very tremendous influence.
3.1 Cooperation goal
In the reclamation 234 questionnaire, the choice “take completes item of the item as the main
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purpose” occupies 72.6%, indicated that sent along with our country economy the exhibition, the
organizational reform deepening and the enterprise technical force enhancement, the enterprise and the
university's cooperation already to the top level development, moreover overwhelming majority
business industry adopted take the project as the link cooperation research. “as the main purpose
occupies take the strategic cooperation” 14.5%, the Major industry occupies 70.6%, occupies according
to the overwhelming superiority, but Small business “as the main purpose occupies in take the
exchange” 66.7%, thus reflected has the big enterprise to gather to do massively, Small business small
scale cooperation school business cooperation condition.
3.2 Factor analysis
From Table 2, we can directly see, enterprises to participate in school-enterprise cooperation,
dynamic factors mainly related to technical, market and human resources. “Technical innovation project
of the need” probability of being selected as 90.6%, “the lack of absorption capacity of the technology
needed to help” probability of being selected as 55.6%, “to major technological breakthroughs, the
urgent need of strategic cooperation.” accounted for 40.2% of the total number of statistics (including
the selection of large enterprises accounted for 63.8%), these are the technological innovation needs.
Illustrating the main driving force for university cooperation just want to get technical. High academic
standards as universities, scientific research and more flexible academic information, advanced
laboratory equipment, also has the courage to open up a large number of talents, has a strong specificity,
and less subject to outside interference, is a company better access to the latest technology sources. And
76.1% of companies have chosen “training needs”, illustrating with particular attention to the process of
school-enterprise cooperation and technical personnel of their own training. Many companies enter into
partnership to develop (or even commissioned the development), while handing the development
process will be clearly stated business and technical personnel to participate in research, ensure the rapid
transfer of knowledge to the enterprise, to promote successful co-operation[1]. Select to improve overall
management efficiency, concise enterprise culture and spirit, accounted for 35%, the demand for
business cooperation is no longer confined to a single technology, but more of a hope that through
cooperation with colleges and universities, and other aspects in the management of innovation been
fully enhanced[2], so that enterprises in the increasingly fierce competition in the market shows a more
powerful comprehensive strength.
Based on the findings of a comprehensive analysis, we participate in school-enterprise cooperation
business at this stage the dynamic factors grouped into three areas: research and development and
related learning and talent with technical information about and access to the market.
Table 2

Driving Force Companies to Seek University Co-factor Tables
the driving force
Number

Percent (%)

The need for technological innovation projects

212

90.6

Market need

190

81.2

Stuff Training needs

178

76.1

Digestion and absorption of technology, lack of ability, need help

130

55.6

For major scientific and technological, strategic cooperation needed

84

40.2

Improve overall management efficiency, concise enterprise culture

82

35.0

According to the Government’s request, by government funding

20

8.5

4 Key Factors Affecting School-enterprise Cooperation
After stepwise regression process, we get the final results of the analysis, as shown in Table 3.
Stepwise regression process and Table 3, regression analysis, we analyze the impact of school-enterprise
cooperation effect of the key factors and their significance and impact: enhanced conversion technology
personnel equipment and funds, cooperative initiative, the university researchers engaged in scientific
research form, the selection of projects and research capacity of universities co-frequency between the
five factors and there was a significant linear relationship between these factors, statistical tests are at
5% significant level, indicating that they affect the effectiveness of school-enterprise cooperation key
factors: (1) conversion technologies to enhance personnel equipment and capital coefficient is positive,
indicating that other conditions remain unchanged, the actual conversion process, the two sides more in
technology, capital, personnel and organizational guarantee is given, the effect of school-enterprise
cooperation the better, it is a school-enterprise cooperation in effect the most significant impact is the
most critical factor; (2) co-positive coefficient is positive, indicating a high co-operation initiative is
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school-enterprise cooperation has achieved good results in the guarantee; (3) research in the form the
coefficient is negative, indicating with a form conducive to scientific research and scientific research,
school-enterprise cooperation can be enhanced effect, the survey shows that companies prefer university
researchers with business needs in the university study, which is by companies and universities
according to their own engaged in research to improve scientific and technological achievements into
the nature and purpose of the rate determined. (4) in the selection coefficient is positive, indicating that
it does affect the effectiveness of school-enterprise cooperation, business no matter what form
cooperation with universities, colleges and universities should be based on business and possess their
own R & D capabilities, careful selection of suitable cooperation projects, selected for the project even
if the partnership is key to the success; (5) The last factor is a factor for enterprises, universities have
strong research and development capabilities, the company very attractive, in order to maintain stable
relations of cooperation with enterprises[3], to further ensure the effectiveness of cooperation.
Table 3
Model

Regression Analysis (Backward Stepwise Regression Method)
Regression coefficient
T-test value
Significance level (Sig.)

(Constant)

2.534

8.235

.000

Conversion technologies

.362

3.151

.001

Cooperation initiative

.398

2.532

.010

Research form

-.287

-2.347

.012

Project selection

.196

2.107

.025

University research capacity

.150

2.039

.038

5 Effect of School-enterprise Cooperation Promotion Optimization
For the effective conformity school business both sides' superiority resources, promotion school
business cooperates good results acquisition, simultaneously speeds up advancement scientific
innovation economy the development, for this reason, we propose the following several promotion
school business cooperation effect optimized measure:
1) To continue exploring new school business form of cooperation
the school business form of cooperation the choice not to pursue “superiorly”, but should pursue to
strive for “appropriately”, the appropriate standard is both sides can display own fully the superiority
and the potential, the cooperative effort should both be able to manifest the academic value, and can
create the economic efficiency. But uses what form specifically or studies some kind of the form the
serviceability, then must act according to the physical demand which as well as the cooperation main
body actual situation the school business cooperation innovation the goal and in accommodates
decides[4] .because regardless of He Zhongxiao the business form of cooperation, the cooperation effect
obtains must probably carry out in finally enterprise's technological innovation activities, needs
regulation to obtain the confirmation.
2) To strengthen the enterprise in school business cooperation main body status
Carries on the school business cooperation the goal is to provide new product to the market, the
new service, transforms the knowledge as the realistic productive forces, what but can solid presently
transform finally the knowledge as realistic productive forces this goal is the enterprise, also can only be
an enterprise. The university is the knowledge inheritance, but the enterprise is the knowledge
application and the transformation, the achievements in scientific research cooperate after school
business both sides shape becomes, only then through the enterprise can finally move toward the market.
Therefore, strives to excel the enterprise in the school business cooperation main body status, this
realizes regarding the innovation technology final market has the very vital significance.
3) Establishes scientifically, fair, the reasonable benefit assignment mechanism
The school business cooperation's benefit assignment problem is always in school business
cooperation the subject matter, but establishes the good benefit assignment mechanism is promotes
school business the cooperation development key. The school business both sides' benefit assignment
must be clear about minute to match the basis, determined reasonably all quarters benefit obtained,
simultaneously the country must formulate a set of perfect act of administration or the policing method.
At the beginning of the school business cooperation, may use the method which or the consultative way
both sides accept, assignment proportion and the method makes, the explicit stipulation clearly to
bilateral benefit the, but after certain time movement, may according to both sides to the cooperation
contribution size, enter again a step consultation and the adjustment benefit assignment proportion and

·12·

Proceedings of the 11th International Conference on Innovation & Management

the method. The guaranteed benefit is divided the fairness which and objectivity matches[5] .
4) To strengthen government's affects in school business cooperation support and the guidance
The school business cooperation is the different system's combination, its respective movement
machine the system, the goal, the value orientation and so on are different, how to have the bilateral
strength the effect match, is the Government department regulates, a coordinated work challenge.
Political the government office must work out the related plan, the guidance school business cooperation
development; Policy making and the laws and regulations, provide the safeguard for the school business
cooperation; Adopts many kinds of methods, establishes the perfect technical information network,
guaranteed the university and the enterprise unify information accurate complete; Sets up the special
organization, provides even for the school business cooperation development the Taiwan, consummates
the promotion school business cooperation the socialization services structure; Sets up supports the
school business cooperation the special fund, the melt school business cooperation risk, specially
speaking of in the key technologies, the general character technology as well as the forward-looking
technology, government a fund is specially in school business of fund important origins[6] .

6 Conclusions
Empirical results show that, in the removal of school-enterprise cooperation in the form of paths
and dynamic factors on school-enterprise cooperation in the Effect, an increase in conversion technology,
personnel equipment and funds, cooperative motivation, university researchers engaged in scientific
research in the form of project selection and university research capacity of five factors on the effects of
school-enterprise cooperation has a significant impact, these are only from the perspective of business
come to the conclusion, and because participation in school-enterprise business process affected by
many factors, might miss some of that may be important for effects of school-enterprise cooperation and
factors affecting the indicators, but the results can be school-enterprise cooperation as a very important
practical reference, school-enterprise cooperation to further deepen the work of important guiding
significance. Therefore, for enterprises, universities and government, for effective school-enterprise
cooperation, we must choose a scientific and feasible form of school-enterprise cooperation and the path,
according to the enterprises to participate in school-enterprise cooperation and business purpose of the
actual needs of these factors from and formulate and implement practical and innovative mechanisms of
cooperation and policy measures, in order to enhance the overall school-enterprise cooperation to bring
the technology innovation. Finally, we hope in the future to get more data, more in-depth study.

References
[1] Lu Haiping, Gong Iianshe, Wang Feirong.Health Must Produces Moves Which Study Grinds Unifies
the Strength-barrier Machine-made Empirical Study [J]. Research and Development Management,2004,16 (2): 58 - 61(In Chinese)
[2] Yin Haijie, Liu Er. Social Statistics Software SPSS for Windows Concise Course [M]. Social
sciences Literature Publishing House, 2003:102 - 108(In Chinese)
[3] Tang Xiaoyun, Li Yechuan, Yang Fan. Warm Brave Bin Produces Study Grinds Cooperation
Influencing Factor the Empirical Analysis and the Countermeasure Research [J]. Science and
Technology Management Study, 2009, (5): 101 - 103(In Chinese)
[4] Wang Wenpeng. Produces based on the Manufacture Strategy Study Grinds the Innovation
Cooperation Pattern to Choose [J]. Shandong Scientific and Technical University Journal (social
sciences version), 2009,11 (2): 64 - 68(In Chinese)
[5] Luo Zhiwen, King Jing. Produces Study Grinds under the Angle of View University Scientific
Research Team Movement Machine the System [J]. Technical Undertaking Monthly Publication,
2009, (2): 91 - 92(In Chinese)
[6] Shao Ren Wei, Peng not. Produces Study Grinds in the Union Government’s Function and the
Strategy Chooses to Select [J]. Wuhan Project College Newspaper, 2009,31 (6): 46 - 50(In Chinese)

Proceedings of the 11th International Conference on Innovation & Management

·13·

Strategy on Active Participation in the College-Enterprise
Cooperation of Enterprises in China
Zhao Shanqing
Department of Assets and Equipment Management, Wuxi Institute of Commerce, Wuxi, P.R.China,
214153
(E-mail: zhaoshanqing@wxic.edu.cn)
Abstract: Through the empirical research can be seen that the major reason of participating in the
college-enterprise cooperation for enterprises is that they want to get the excellent human resources,
especially the short-term interns. There are few enterprises have a strong intention to establish the
comprehensive, deep and diversified cooperation with colleges. Factors which influencing the
enthusiasm of participating in cooperation for enterprises are following factors.
Labor market: Supply exceeds demand in labor market, enterprises are lack of macro environment
for participation in the cooperation. National policies and legislations: there are too many symbolic,
general or principled regulations, which fail to stipulate the rights, duties and obligations of participation
in cooperation for enterprises. Enterprises: enterprises are short of driving force. Colleges and students:
they lack attraction to enterprises participating in the cooperation. It is expected to create macro
environment for enterprises to participate in cooperation via policies and regulations, to provide the
organizational guarantee for enterprises participating in the cooperation for industrial organizations, to
motivate enterprise entity to participate in the cooperation, to strengthen attraction of vocational colleges,
to construct the cooperation platform for media. The above measures would stimulate and enhance the
impetus of participating in cooperation for enterprises and promote a successful accomplishment of
college-enterprise cooperation.
Key words: Enterprises; Active participation; College-enterprise cooperation; Promoting suggestions

1 Introduction
From the State Council Decision on Carrying Out Vigorously the Vocational and Technical
Education issued in 1991 to National Medium and Long-term Educational Reform and Development
Program(2010-2020) issued in 2010, the CPC Central Committee, State Council, Standing Committee
of the National People’s Congress, Ministry of Education, Ministry of Finance, State Administration of
Taxation, have independently or united issued policies and regulations which involved collegeenterprise cooperation more than 15, all of them request to establish and improve school-operating
mechanism of government-leading, industry-guiding, enterprise-participating, formulate laws and
regulations of promoting college-enterprise cooperation, advance the institutionalization of
college-enterprise cooperation. During the cooperation, the colleges have high participation positivity,
enterprises are no more initiative than colleges while they have some intentions. The cooperation
expansion would face difficulties and have no work quality promoting without active participation of
enterprises. Therefore, based on the previous management experiences in enterprise and present job in
college-enterprise cooperation center within the college, the writer have made an empirical study on
participation in college-enterprise cooperation, and analyzed the reasons of enterprises lacking
activeness, then put forth suggestions on enhancing enterprises to participate in college-enterprise
cooperation.

2 Empirical Studies on Cooperation Actuality of Participation in Cooperation for
Enterprises in China
On the issue, the writer illustrates it with some existing research findings
2.1 Research result of Zhang Junzhen etc.
In 2008, Zhang Junzhen took the 320 electronic information enterprises as research objects,
published the Empirical Study on the Motivation of Enterprises Participating in the College-enterprise
Cooperation in the 6th “Research in Higher Education of Engineering”. The paper analyzed from two
aspects: one is the motivation of enterprises participating in the college-enterprise cooperation.
Writer selected and researched 19 impetus factors of enterprises participation in cooperation, which
are seeking for the excellent staff, pre-signing employment agreements with the students with good
performance, establishing and reinforcing the relationship with colleges, promoting the technical
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exchange within enterprises, demonstrating the cooperation image to society, introducing the new
technology into enterprises, bringing in the new idea to enterprises, enthusiasm and vitality of students
in cooperation, college students are cheap and fine labor force, adding opportunities for enterprises
contacting scientific researchers, showing the sound cooperation image to students, helping students to
improve vocational abilities, assisting students to study well, bringing about youthful spirit and vitality,
satisfying seasonal and special demands, working on the simple work, releasing the burden of regular
employees, participating in the curriculum provision in colleges, providing the opportunities to learn
management for regular employees. And drew the top four in order of enterprise approval are listed:
seeking for the excellent staff, pre-signing employment agreement with the students with good
performance, establishing and reinforcing the relationship with colleges, promoting the technical
exchange within enterprises.
And the paper thought that the impetus for enterprises participating in the college-enterprise
cooperation mainly comes from two aspects: one is self-development, which represents seeking for
satisfactory employees and enhancing the connection with colleges. The other is short-term benefits,
which represents that the purpose of receiving students is to achieve tasks perfectly under the
circumstance of less payment. The other aspect is participation motivation of different types of
businesses. The writer selected human resources, scientific resources, long-term strategies, short-term
benefits, which are four dynamic factors of participation in cooperation for enterprises, to research. And
drew a series of conclusions after calculating. One is motivation of participating in cooperation varies
from area to area, that is, the demands for cooperative education of enterprises in Xian is better than that
in Yinchuan. The area with faster economic growth and the shorter technology updating cycle, attaches
greater importance to the college-enterprise cooperation. The other is different enterprise nature has
different participating motivation. That is, the demands for cooperative education for state-owned
enterprises is not strong, but private sector and foreign capital have a very strong demands. Third one is
that different size enterprises have different cooperative education motivations. Although all size
enterprises have demands for cooperative education including large, medium-sized and small enterprises,
among them the medium-sized businesses has much stronger requirements.
2.2 Research results of wang wenjin & lin xianfu
In 2008, the Ministry of Education launched a college-enterprise cooperation investigation which
focusing on the enterprises. Among 135 surveyed enterprises, what they expect to get from
college-enterprise cooperation as follows. 119 enterprises think they would get qualified and available
reserved human resources, 98 enterprises consider it would make preparations for the long-term
development, 71 enterprises deem it would improve the staff structure and store talents for technical
updates, 66 enterprises suppose it would expand the social influence for enterprise, 52 enterprises think
it would enlarge the enterprise size, 48 enterprises consider it would get the corresponding tax breaks,
46 enterprises regard it as finishing the staff training, 46 enterprises take it as solving the technical
problems by combination, 10 enterprises consider it could get a number of cheap labor force with a
certain skill.
2.3 Research results of zhang liyang, yangxi
In 2008, Zhang Liyang and Yangxi published the paper Empirical Research on the Influencing
Factors of Enterprises Participation in College-enterprise Cooperation on the 33th Chinese Vocational
and Technical Education. The paper indicated that there are 35 enterprises have participated the
cooperation and 79 enterprises have not participated among all 117 valid samples, the former accounts
for 30.7% and the latter accounts for 69.3%.
2.4 Research result of huo lijuan etc.
In 2009, Huo Lijuan issued the paper Research and Analysis on the Intentions of Enterprises
Participating the College-enterprise Cooperation in the 34th Vocational and Technical Education, in
which it indicated that the cause of participating in cooperation for enterprises is to get high-quality
graduates, bring the vitality to the senior employees and introduce the new ideas to the businesses.
2.5 Research results of wang changming
In 2010, Wang Changming issued Research and Analysis on the Intentions of Enterprises
Participating in the Industry-academy Cooperation in Xinjiang in the 1th Xinjiang Vocational Technical
Education, it indicates that the strongest desire for enterprises participating in the industry-academy
cooperation is to get technical labor force in the short-handed season.
In conclusion, we could see that the reason of enterprises participating in the college-enterprise
cooperation is mainly to seek for excellent human resources, especially the short-term interns, and there
are few enterprises really intend to establish comprehensive, profounder and diversified cooperation
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with colleges and universities.

3 Inspection of Low Positivity for Enterprises Participating in the CollegeEnterprise Cooperation in China
There are many factors which affect the participation positivity such as labor market, national
policies and legislations, businesses, colleges and students.
3.1 Labor market: labor force supply exceeds demand and the enterprises lack of macro
environment for enterprises participating in the college-enterprise cooperation.
The relation of supply and demand will directly decide the motivation of participating in
college-enterprise cooperation for enterprises. When the labor market is in short supply, the enterprises
obtain labor force at high cost, especially obtain the high-quality labor with higher education by paying
a higher cost, the enthusiasm of participating in cooperation for enterprises would be higher. However,
when the labor market keeps the balance between supply and demand, the enterprises obtain the labor
force at the normal cost, the competition among enterprises would force them to obtain excellent talents
at the lower cost, the enthusiasm of participation in cooperation for enterprises would be affected by the
size of intervention cost. Then the external incentive policy would become the determiner of
participating in cooperation for enterprises. When the labor market appears excess supply, the cost of
obtaining the labor force is low, especially obtaining the high-quality labor force with higher education
without paying any cost, the enterprises naturally lack of enthusiasm of participating cooperation.
According to the prediction from Zeng Xianming, China’s working-age population will be 1.14 billion
in 2020, the peak will be more than 1.2 billion around the year2035. The statement declares that the
situation of supply exceeding demand would not change for a long time in future. The enterprises take
the complete advantages in labor market, which leads to more enterprises losing intentions of
participating in cooperation
3.2 National policies and legislations: there are too many symbolic, general and principled rules,
which do not stipulate the right, duty and obligation of participating in college-enterprise
cooperation for enterprises.
From the developing trajectory of vocational education in western countries, laws and regulations
which promote the vocational education have been set. There are Vocational Training Cooperation Act,
Higher Education Act, Perkins Vocational Education Act, and Act of United Research and Development
in America. And there are Vocational Education Act, Vocational Training Act, Act of Developing and
Prompting Vocational Abilities, Guarantee Act of Labor Force of Medium-sized and Small Enterprises
in Japan, also Vocational Education Act, Fundamental Law of Enterprises, Labor Protection Act for
Youth, Prompting Act of Vocational Education, Qualification Regulations of Practical Training Teachers
in Germany, which effectively enhance the smooth development of vocational education. In recent 20
years, a series of laws and policies on vocational education have been issued one after the other in China,
which have a security effect on the development of vocational education. However, these regulations
and policies are incomplete in rules about participating in college-enterprise cooperation for enterprises,
are insufficient in stimulating enterprises to participating effectively in cooperation, and are without
corresponding punishments for those enterprises that participating negatively, which failed to enhance
the enthusiasm of enterprises participating in cooperation. Such as:
(1) Overmuch policy documents. There are overmuch documents for enterprises participating in
college-enterprise cooperation , and the majority of these documents are established by the educational
administrative department, which leads to these documents having only administrative jurisdiction to the
colleges and universities, but having no restraints to others industries and enterprises.
(2) Insufficient operational regulations. The remarkable characteristics of the current policies and
regulations and that its advocacy and guidance are more than coerciveness and responsibility, and are
lack of matched enforcement regulations to these policies and regulations. Such as “Higher Education
Act”, “Education Act” and “Vocational Education Act” do not define the dominant role of enterprises
and industries in vocational education, and they do not provide both obligations and equities in
college-enterprise cooperation legally. The article 36., chapter four of “Vocational Education Act” states
that vocational schools and training agencies could employ professionals , staff with special skills and
teachers of others educational institutions to act as part-time teachers, meanwhile, the related
departments and units should offer conveniences”. Another issue is the identity problems of intern
students in enterprises. All of the Vocational Education Act, Labor Law and Higher Education Act
and others regulations do not make the clear definitions, which leads to enterprises not taking the
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relationship between intern students and enterprise as the labor relationship and refusing to undertake
the responsibilities for accidental injuries of intern students at work.
(3) None economic incentive. Such as “Higher Education Act” states that “the state encourages
enterprises, institutions, social organizations and other social groups and individuals to invest in the
higher education”. Bu the Higher Education Act does not define clearly the way of encouraging
enterprises to invest in higher education. “Vocational Education Act” says that “enterprises should
implement vocational education to the incumbent and new staff designedly in accordance with actual
situation”. But it does not define the economic incentive and punishment for those enterprises following
or not. Another case is that “Vocational Education Act” and “State Council Decision on Carrying Out
Vigorously the Vocational and Technical Education” make the respectively stipulations on enterprises
adopting intern students and teachers in principle, but do not stipulate the obtained economic benefits of
enterprises clearly.
3.3 Enterprises: lack of impetus to college-enterprise cooperation
(1) The enterprises are indistinct aware of enterprises participating in college-enterprise, lack of
impetus of cooperating with colleges and universities. In the respect of demands for talents, enterprises
pursue “take-ism”, and take as “talents-cultivating is the duties and obligations of colleges and
universities”. They just want to be the direct beneficiaries without undertaking cert
(2) The remarkable different mission between enterprise and college, which bring about
enterprises’ weak desire for college-enterprise cooperation. Maximizing profit is the core objective for
enterprises. Realizing the profit maximization need to learn about the market requirements, reduce cost
and operating expense, which decide the enterprises just take interest in activities that could bring in
economic benefits, and do not blend the cultivating function in the business activities. The enterprise
who have participated in the cooperation are bound to undertake certain responsibilities and risks, which
go against the operational nature of enterprises, naturally lead to the weak aspiration of taking part in the
college-enterprise cooperation for enterprises.
(3) Expenses which enterprises worries and concerns could not be solved determine that enterprises
are unwilling to participate in college-enterprise cooperation. According to the investment of Huo Lijuan
on the most concerns and worries which decide whether enterprises participate in cooperation or not, it
indicates that enterprises’ concerned issues in order of productivity effect is 63.3%, security of students
is 36.7%, management of students is 26.7% before deciding to participate in cooperation, and
management of students is 60.7%, productivity effect is 53.6%, and security of students is 46.4% in
process of cooperation. Meanwhile, 53.2% of enterprises think the internship time of students depends
on the profession, 50.7% of enterprises deem that internship expenses should be shared by enterprises,
colleges and students, 84% of enterprises suppose that authorities or colleges should be responsible for
insurance expenses caused by the industrial accident of students. This indicates that they also concern
about the actual conditions of intern students’ practical activities in the process of pursuing the
maximum profit. Enterprises are reluctant to participate in the college-enterprise cooperation without
solving these problems.
(4) The educational system of modern enterprise has not been established completely and the
enthusiasm of providing staff with vocational training for enterprises is not high. The educational system
of modern enterprise is a kind of enterprise education system with intense characteristics of the times. It
is a whole enterprise education mechanism formed from education-operating ideology, management
system, educational theory, teaching mode, training target and teaching evaluation according to the
requirements of modern enterprise system. But the modern enterprise management system in China has
not been set up indeed, and enterprise education has not been formed into system, the positivity of
enterprises supplying vocational training for staff is low.
3.4 Colleges and students: lack of attraction to enterprises participating in college-enterprise
cooperation.
The development of vocational colleges itself determines its educational ideology, major setup,
curriculum selection, teaching method, teachers structure, practical training condition still inheriting the
traditional teaching mode of technical secondary school or middle school. It seems almost unavoidably
to arise the single cultivating goal, old –fashioned major setup, outdated contents of courses, weak
operational ability of graduates, insufficient employment competitiveness and therefore lost its attraction
to the enterprises.

4 Conclusion: Suggestions on Prompting Enterprises in China to Participate in
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college-enterprise cooperation
Participating in cooperation for enterprises involves benefits, laws and others various problems, it
is a complicated system engineering. It is supposed to stimulate and enhance the impetus of participating
in cooperation for enterprises to realize the college-enterprise cooperation smoothly.
4.1 Policies and regulations: constructing the macro-environment for enterprises participating in
college-enterprise cooperation
Making a comprehensive survey on the countries which have worded effectively in
college-enterprise cooperation, all of them have established a whole set of corresponding laws and
regulations system for enterprises participating in cooperation. We could use the relevant laws and
regulations in college-enterprise cooperation of America, Germany for references, and formulate the
related policies and regulations of prompting enterprises to participate in cooperation which matching
China’s actual situations via analyzing the shortages in China’s policies and regulations, which as
follows:
(1) Formulating the law of enterprises participating in college-enterprise cooperation. It defines
clearly that the responsibilities and obligations of government, college and enterprise in cooperation,
especially makes the specific provision to the status and nature of enterprises in process of
college-enterprise cooperation, strengthens supervision, implements the accountability system, and
investigates the legal liability to those enterprises which refuse to perform the obligation of
college-enterprise cooperation.
(2) Introducing the tax preference system. The first is the taxation reducing policies. That is to offer
more concessional taxation reducing policies to enterprises which run a vocational school or cooperate
with vocational colleges. Secondly, enterprises which provide the vocational colleges with practical and
training base should be offered certain taxation reducing or compensatory assistance.
(3) Establishing the mechanism of benefit compensatory. Prospective benefits of enterprises must
be guaranteed in process of college-enterprise cooperation. To the material and machine consumption in
the students’ practice and train, enterprises should be given proper allowances. It is cleared that
enterprises have the priority of selecting graduates. The enterprises could make use of resources of
college to conduct continuous education to their staff. Giving certain compensation to enterprises who
provide practical and training bases. Giving entrepreneurs who have made outstanding achievements in
the process of cooperation with certain material award or honorary title, so as to enhance the positivity
of enterprises taking in intern students.
(4) Establishing the specialized agency. The function of specialized agency as follows: the first is to
set up information platform, learn about the latest trends of demand for talents of industry and
enterprise, add up the adaptation of major-constructing and talents-cultivating, attract enterprise to
participate in the college-enterprise cooperation. The second is to establish the check-up system, master
college-enterprise cooperation effects. The third is to build joint conference system, conduct
all-dimensional exchanging, increase the communication among government, industry, enterprise and
college, and enhance the deep and enduring cooperation between colleges and enterprises.
(5) Setting up the development fund of college-enterprise cooperation. The college-enterprise
development fund refers to a special fund used for encouraging the positivity of enterprises participating
in college-enterprise cooperation, expanding the fund sources, which is withdrawn before income-taxing
in accordance with a certain percentage. Establishing the development fund could remedy the
disadvantages which brought in by the mechanism deficiency in the process of cooperation, and help to
intensify the responsibilities of undertaking the vocational education in economic benefits.
(6) Organizing the vocational education groups. All levels of authorities are expected to rely on the
superior vocational education resources, take majors as the link, co- organize the vocational education
groups with industries and enterprises, enhance the college-enterprise cooperation, and improve the
intense combination of vocational education with economic society.
(7) Constructing the incentive mechanism. The incentive mechanism provides the significant
guarantee to mobilizing enterprises to participate in the college-enterprise cooperation. The several
aspects as followings: one is interest driving of enterprises’ participation, the other is responsibilities and
obligations of enterprises’ participation, another is process guarantee of enterprises’ cooperation. If the
participating behaviors of enterprises would not achieve expectant value, the enterprises would lower
their participating willingness and cease this participation eventually. The last is the later period
guarantee for enterprises participation. The enterprises have spent great manpower, material and finance
on cultivating the self-needed talents, but which leads to the resources or achievements going away
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finally, weaken the positivity of enterprises participating in college-enterprise cooperation.
(8) Formulating the enterprises access system of vocational education. To establish the enterprises
access system of vocational education in China taking example of “training enterprise” in Germany and
experiences of registering training mechanism in Australia. Enterprise membership system includes
member standard, member managerial mechanism, member’ rights and obligations, member’s
evaluation mechanism, which promotes the enthusiasm of enterprises participating in college-enterprise
cooperation.
4.2 Industrial organization: the organizational guarantee of participating in college-enterprise
cooperation for enterprises
The industrial organization has a natural constraining force to inner enterprises within the industry.
Promoting the enterprise to participate in college-enterprise cooperation needs to make the industrial
guild into the platform of college-enterprise communication and allow full play to the role of bridge and
link of industrial guild. The first step is to establish the cooperative relationship with industrial guild,
The next is to fully play the link and radiation role via industrial guild and carry out the intense
cooperation with enterprises within guild in producing, teaching, researching and training.
4.3 Enterprise dominant: promoting the enthusiasm of enterprises participating in collegeenterprise cooperation.
(1) The main contents of enterprises participating in college-enterprise cooperation, including
substituted post practice and employment, co-building majors, co-developing curriculums,
co-developing teaching materials, sharing sites and facilities, exploiting training programs, enterprises
accepting teachers to attend post training within enterprises, enterprise’s technicians assuming a
part-time teacher post in colleges, enterprise’s fund-raising for colleges, investing equipment into
colleges, establishing scholarship, co-building training rooms within colleges and training bases off
campus, co-constructing naming academies, research institutions, productive businesses and stores,
co-researching technological problems, co-prompting management level, employing middle and senior
manager mutually, and other college-enterprise cooperation projects.
(2) Establishing the dynamic mechanism of enhancing enterprises to participate in
college-enterprise cooperation. Firstly, enterprises should deepen the understanding and change idea.
Person s in charge of enterprise are supposed to change concept and build up the correct cooperative
consciousness between college and enterprise, to participate actively in the talents-cultivation of higher
vocational colleges. Secondly, cooperative ability of enterprises should be improved. The enterprises are
expected to undertake the responsibilities and obligations of talents-cultivation in order to play a more
important role in the college-enterprise cooperation. Enterprises should feedback information of talents
demand to colleges, assist to realize the virtuous cycle of enrollment, teaching and employment. Thirdly,
economic benefit of enterprises in cooperation must be emphasized. The key to enterprises participating
in the college-enterprise cooperation is that could bring about economic benefit or not. On the one hand,
the employment system of modern enterprises has been established, which bring in potential benefit
from the cooperation. On the other hand, enterprises could save cost and realize win-win by
participating in cooperation. Fourthly, enterprises should perform real practice and solid work to
implement the vocational education. First, enterprises should perfect the training base and create the real
production environment for students. Second, they should send their backbones in production to act as
part-time teacher and co-compose a full-time and part-time teacher troop with high level, so as to share
the human resources with the vocational colleges.
4.4 Vocational colleges: improve their attraction to enterprises participating in college-enterprise
cooperation
Only by improving their attraction constantly for vocational colleges can the enterprises participate
in the college-enterprise cooperation voluntarily and willingly.
(1) Building up the college-enterprise agency. To structure the college-enterprise department duty
which take the internal centralization and external uniqueness as the main characteristics. The internal
centralization refers to changing the current situation of dispersing the system of content into the dean’s
office, department of personnel, practical training center, science and technology department, training
center, equipment and assets department, college-enterprise cooperation center, concentrating the job
contents of college-enterprise cooperation on the college-enterprise cooperation center in accordance
with the convergence principle. The external uniqueness refers to changing the current situation of the 7
departments keeping pace with the same job and cooperating with enterprises by different enterprises in
the way of cooperation contents. Any cooperation job content system that involved the above-mentioned
should be kept unity by the cooperation center, any cooperation requirement outside college should be
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taken charge by the cooperation center to satisfy the developing need of college-enterprise development.
(2) Seeking the entry point of enterprise’s benefits. The vocational colleges are supposed to take the
enterprises’ requirement into account and combine the supporting the developing goals of enterprises
with own demands.
(3) Developing the cooperative projects actively. The vocational colleges are expected to take full
advantage and cultivate the skilled talents with high practical skill and meeting the need of enterprises
specially, so as to provide the enterprises with human resources guarantee.
(4) Promoting the comprehensive strength of colleges. The vocational colleges should take the
employment as guidance, eminently cultivate the students’ practical skills, professional abilities and
employability, enhance the pertinence and practicability of talents, and improve attraction to the
cooperation between enterprises and colleges. Specifically, first is that majors should be operated with
local characteristics. Adjusting the major overall arrangement and improving the professional
construction quality according to the demands for talents of local economy and industrial structure.
Second is that teaching materials with features should be edited. Co-developing teaching materials with
enterprises in accordance with the requirements based on the working process. Developing and editing
the modularized, loose-leaf and intuitionistic teaching materials with characteristics of vocational
education and enterprises’ position. Third is to improve the practice situations. Improving the practice
situations constantly according to the requirements of veracity, professionalism and diversity, especially
attracting the technicians of enterprises to participate in the construction of practice base, the assumption
of technical teaching, the guidance of practice training, are so as to advance the vocational abilities of
students. Forth is to create teaching teams with high level. Highlighting the practical ability, curriculum
-developing ability, curriculum-designing ability, teaching ability, teaching research ability of teachers,
emphasizing on cultivating a group of excellent core teachers and major leaders with high level.
(5) Establishing the communication mechanism between enterprises and colleges. The first is that
both sides involved cooperation exchange the supply and demand information of talents timely. The
second is to assist colleges to adjust majors, formulate teaching programs , formulating, define teaching
contents to make sure that taught, learned and used could be linked and reflect high professional
qualifications. The third is to assist enterprises to solve the technical problems and provide with
technical services. The fourth is to set up practice bases and ability-promoting base of teachers outside
campus in enterprises. The fifth is to cooperate in teaching practice and substituted post exercitation
before graduation of students. The sixth is to enhance the high-quality employment of students together.
4.5 Reinforcing publicity: media constructing platform for college-enterprise cooperation
(1) Setting an example, motivating the enthusiasm of enterprises participating in college-enterprise
cooperation. It is suggested that governments at all levels found awards and present the honorary title
and award to those enterprises who actively participate in the college-enterprise cooperation regularly.
(2) Constructing platform and radiating influence. Media are supposed to publicize and report the
dynamic conditions, advantages and achievements, so as to spread preferably the enterprises information,
demonstrate corporate image, shape the enterprise brand and prompt they take part in the
college-enterprise cooperation initiatively.
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Abstract: The independent colleges enhance the cooperation with enterprises to cultivate applied talents
with innovative and practical abilities. The paper puts forward the new idea that College-Enterprise
Cooperation focuses on the cultivation of the students’ comprehensive qualities, practical abilities, and
competitive competence. Moreover, it explores the educational mode to culture applied talents with
all-round qualities who will satisfy the demands of the social market after their graduation. Meanwhile,
teachers’ training in the company is also highly valued to improve the faculty structure. With the
research methods of quantitative and qualitative analysis, it is concluded that the College-Enterprise
Cooperation will contribute to the three winners, the school, the enterprise and the students.
Key words: College-enterprise cooperation; Cultivate; Practical abilities

1 Introduction
There are 322 independent colleges nowadays in China, which have developed about 12 years
since this kind of college emerged. The educational purpose of independent colleges is to cultivate
applied talents who possess the theoretical knowledge and practical experiences of the profession.
Compared with the students in vocational technical institutes, the students in independent colleges
obtain more solid theoretical knowledge. However, their practical experiences need strengthening to
satisfy the demands of the society. Then College-Enterprise Cooperation mode provides opportunities
for the students to practice their professional knowledge.
The thinking of College-Enterprise Cooperation is emphasized in The Third Plenary Session of the
Eighteenth. It has a long history for the colleges to cultivate high applied talents with the mode of
College-Enterprise Cooperation which originates from the Cooperative Education abroad, different from
the traditional single school-running mode in campus environment.
The Purpose of the College-Enterprise Cooperation is to cultivate the students’ comprehensive
qualities, synthetic abilities and employment competition by fully utilizing two kinds of educational
environment and resources of the colleges and enterprises. It develops the dynamic interaction of
classroom teaching and social practice and cultures applied talents with comprehensive abilities and
innovative capacities who can satisfy the demands of the social market.
1.1 The three basic modes of college-enterprise cooperation abroad
The college-enterprise cooperation originates from the Cooperative Education abroad. The first
mode is the Competency Based Education (CBE) conducted in USA and Canada. The second one is the
National Vocational Qualifications System （Leng Hui, 2012）in UK and Australia, which emphasizes
the education and training based on the competency. The third one is represented by German Dual
System Model which is an educational system of the College-Enterprise Cooperation supported by the
national legislation. What is common among these three modes is that they aim at training the students
to find satisfactory jobs. The all three modes are strictly and systematically regulated and finally
promote the development of the educational teaching.
1.2 The three basic modes of college-enterprise cooperation in china
There are three basic college-enterprise cooperation modes in China. The first one is “3+1” mode.
The school organizes the first three years’ teaching and the students fulfill the practice for the last year in
the enterprises; the second is “order-oriented mode”. Based on the request of the enterprise for the
talents, the school cultivates the students according to contracts signed by the school and the enterprises;
the third is “rotation of learning and working”. The students alternate the periods in which they study at
school and work in the company. The fourth is “Dual system”.(Ren Dongmei, 2013)In order to train
“double-qualified” teachers who can teach well at school and possess the rich experience in the working
field, the school and the company are encouraged to cooperate.
* This paper is supported by one project among the 12th Five-Year Plan of education sciences for Hubei Province,
approved in 2011. Project No. 2011B217.
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1.3 The importance of college-enterprise cooperation mode for independent colleges
Independent colleges, as the third class of university in China, different from the ordinary
universities, culture high technique talents with necessary theoretical knowledge. College-enterprise
cooperation emphasizes the importance of the communication and cooperation between the college and
enterprises to cultivate professional abilities, and explores the effective approaches to culturing talents
who can really satisfy the demands of the society.
There are three advantages for college-enterprise cooperation. (1) The cooperation between the
college and well-known enterprise results in three winners-the college, the enterprise and the students.
(2) The cooperation with orient mode meets the changeable need of the social market. It is highly
produced by the further reform of the education to implement innovation education. (3) It explores the
professional way for the college to operate successfully with the orient mode. Furthermore, it provides
beneficial experience to deepen education teaching reform for applied major. (Chen Yongjuan, 2011)
Although many universities have cooperated with enterprises for many years and done a lot of
research on the combination of the education and labor production, there is still a long distance between
China and foreign countries to have achieved in the College-Enterprise Cooperation. They need to catch
the high levels and international influence. Many top-level universities abroad develop and expand
rapidly based on the College-Enterprise Cooperation. Their advanced experience is critically valued for
China’s higher education. The synthetic values for the College-Enterprise Cooperation include teaching
values, research values and economic values. The proper ways in western countries to make full use of
these values should be mirrored in China.
The college-enterprise cooperation mode emphasizes the cultivation of the students’ competitive
spirit and practical abilities. It not only shows its vitality, and to a great extent, effectively eases the
students' employment problem. The college-enterprise cooperation is a necessity for in independent
colleges.

2 A Case Study of the Students’ Characteristics in Independent Colleges
There is a result of a questionnaire carried out in HUST (Huazhong University of Science and
Technology) and HUSTWB (Huazhong University of Science and Technology Wuchang Branch). There
are 400 students in different majors are questioned in these two schools respectively.
Sector
HUST

Table 1 Positive Characteristics of the Students
sense of
dynamic
thought
resolution
confidence
thinking
pressure
220
325
280
377

HUSTWB

46

Figure 1

350

340

320

school
management
248
184

Data of Positive Characteristics of the Students

Table 2
Sector
HUST
HUSTWB

Negative Characteristics of the Students
heavy
sense of
thought of
frustration
utilitarian
inferiority
pressure
130
152
173
188
310

354

340

320

poor
perseverance
89
272
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Data of Negative Characteristics of the Students

Compared with the students in the universities, those in independent colleges obtain relatively
weak knowledge with a strong sense of inferiority. They lack good self-efficacy with heavy thought
pressure. They possess strong desire to pursue knowledge but weak resolution or perseverance. Their
value orientation is positive, realistic and utilitarian. More students are from the family with good
economic condition. They are usually dependent on parents with poor ability to resist the frustrations.
They are dynamic and energetic in thinking with clear personality. They are willing to participate in the
school management. They have skill advantages such as playing the musical instruments or drawing or
painting, etc. However, the development of all qualities is unbalanced.
Most students in independent colleges take the occupation irrelevant to majors after they graduate.
Because the independent colleges repeat the cultivating mode of the first and second rank universities
despite the differences of students, so the graduates seldom meet the social demand. This malposition
directly causes the students unable to practice their theoretical knowledge learned in the school. Besides,
the colleges concentrate too much to the theoretical knowledge and evaluate statically the discipline
standards. The students’ practical competence and innovative abilities are neglected, which leads to the
failure for the college education to efficiently meet the demands of the market.

3 Data and Methodology
The college-enterprise cooperation mode, different from the traditional single school-running mode
in campus environment, emphasizes the participation of the enterprises to the education. It puts forward
that the purpose of college-enterprise cooperation mode is to culture the students’ applied abilities by
relying on the industrial development. Based on market orientation, it requires building zero-distance
practical teaching system, zero-distance textbook system and quality training system to meet the
professional demands. There are four research methods included.
3.1 Survey research method
The research is conducted with the survey and questionnaire. There is an employment comparison
of the students between the first-level universities and the independent colleges. Their similarities and
differences are studied and the job-hunting principles and occupational tendency are analyzed, which
guides the colleges to improve the cultivating approaches. What is revealed in the questionnaire will
convey the students’ evaluation on the whole 4-year study in the college. For example, the courses are
helpful or unhelpful for their employment will be carefully analyzed, which will lead the course
program improvement. Many theoretical courses might be omitted while some practical courses may be
added. Besides, the independent colleges will forecast the demands of market for the graduates each
year, based on the analysis of the students’ employment information.
3.2 Quantitative analysis method
Collect graduates’ materials the latest years which include their major cultivating programs, their
core professional capacities, and their theoretical and practical courses, their employment occupations.
These graduates include those who graduated from 2011 to 2014 in the first-level universities and
independent colleges. These materials are summarized and the statistics is analyzed and the advanced
experience is produced. Then the colleges change the curriculum with special targets and seek the
cooperative opportunities with the enterprises.
3.3 Qualitative analysis method
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The process of college-enterprise cooperation is to make plans, implement plans, observe the
execution and reflect after the performance. That is to say, the specific plan should be executed with the
supervision after it is carefully made. Timely reflection and improvement in each period are required.
During the cooperation with the enterprises, the independent colleges should realize the students’
advantages and weaknesses and take proper measures to explore the typical outlets for the students.
3.4 Case study method
The school tries to find the students’ advantages and cultivate the students’ special skills based on
the evaluation of students’ performance in the professional practice. Take English majors as an example.
A few students speak fluent English with self-confidence in the study. The teachers may attach more
importance to their oral English development and guide them in English interpretation, English
presentation or speech, English guide. However, many are discouraged to speak English in public with a
poor English foundation. Teachers not only encourage them to speak and provide more opportunities for
them to speak on stage, but suggest them participating in more practical activities. These students are
grouped to be trained until their graduation and their employment materials will be analyzed and
summarized by the college. Advanced experience and principles will be explored scientifically.

4 Results
4.1 Ways to cultivate students’ professional abilities
As the executor of the college-enterprise cooperation, the independent colleges need to take
measures to culture students’ professional ability.
First, it is of importance to determine the direction of academic disciplines, objectives of talents
cultivation, curriculum system and teaching plan based on the social demands for the talents.
Second, it is of significance to establish an expert guidance committee and an internship steering
committee composed of the experts and workers from the company and the professors from the
universities. (Yan Hangnail, 2011)
Third, it is valued to share superior resources. The enterprise provides the students the practice
opportunities and sites, while the students serve the enterprise. The students also learn from professional
technicians and accumulate experience, strengthen professional knowledge and practical skills.
4.2 Measures taken to implement college-enterprise cooperation
College-enterprise cooperation focuses on the cultivation of the students’ comprehensive qualities
and abilities, and competitive capacities. Moreover, it explores the educational mode to culture
technique talents with all-round qualities who satisfy the demand of different companies after their
graduation. The following measures can be taken.
(1) Based on the questionnaire and statistics analysis of the graduates’ employment of latest years,
the independent college tries to find out the main occupations and positions of them, knowing more
information about the company’s professional requests for the students of the independent colleges.
(Hour Yuan bin, 2010) Then the college improves the professional talents training programs according
to the social demands and cultivates applied talents.
(2)The colleges establish short-term or long-term cooperation with enterprises. On one side, many
students fulfill their practical tasks in the planned companies. On the other side, parts of the students
prefer to continue to work in the company after the practical tasks. They may sign the employment
contracts if the company agrees. It’s a valuable solution to solve the employment problem.
(3) Oriented by market demands, the independent colleges culture the students’ professional,
innovative and practical abilities. It is of significance to reinforce the basic-knowledge study for
freshmen and sophomores, stimulate their thirst for knowledge, culture their imaginative abilities, and
emphasize their originality. (Duane Meirong, 2007)It is encouraged for the juniors and seniors to
participate in professional practice and skills competition. Many practical sites are provided for the
students based on the college-enterprise cooperation. The students take more opportunities to experience
the society before their graduation.
(4) It’s a necessity to enhance the faculty building. The teachers are of instability and liquidity in
independent colleges, which, to some extent, has influenced the teaching quality and effect. Furthermore,
the teachers focus on the teaching rather than the demands of the society for the talents, thus the students
cultivated may not satisfy the demands of the society. The college-enterprise cooperation may cover the
shortage by inviting the specialists of the company to pass on the advanced experience and practical
knowledge to the teachers and students. Therefore, the theoretical and practical knowledge is in best
allocation.
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5 Conclusion
The Purpose of the college-enterprise cooperation is to cultivate the students’ comprehensive
qualities, synthetic abilities and employment competition by fully utilizing two kinds of educational
environment and resources of the colleges and enterprises. It develops the dynamic interaction of
classroom teaching and social practice and cultures applied talents with comprehensive abilities and
innovative capacities who can satisfy the demands of the social market. Various forms of
college-enterprise cooperation play important roles in enhancing students’ practical abilities. The
cooperation also achieves three winners, the enterprise, college and students. Furthermore, it improves
teachers’ professional capacity.
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Abstract: The traditional translation teaching focuses on the improvement of the language ability and
translation theory. While the current translation teaching in the colleges is to cultivate the qualified
translators with abilities of language, software translation and management to meet the demands of
enterprises and market in the “mass media era” when the translation market is increasingly expanded.
This article firstly makes a reflection on the purpose of the translation teaching and methods, it arouses
the students’ learning enthusiasm to achieve a perfect joint between the graduates and employers
through a case study of students’ involvement in the translation project management.
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1 Introduction
The Project Management Institute (PMI) in the US defines the project as “the temporary endeavor
undertaken to create a unique product or service”S (PMI, 1996:4). According to this definition, the
project is a unique and predefined product, service, or result that is produced with the pre-determined
resources in a pre-confirmed period of time.
Project management is to use management knowledge, tools and techniques in project activities to
solve problems or to meet the needs of the project. Management includes leadership, organization,
staffing, planning and controlling. (Liu Lihong, 2012)
As a conversion of two languages, translation involves in the most complex cognitive process in
the human brains. Compared with the translation conducted by the traditional translation-oriented
translators, modern translation has become an information-technology-and-network-environment-based
emerging industry that provides value-added language services through teamwork and the project
management of colleges and universities. (Wang Chuanying, 2011) With the expansion of the translation
market, how to cultivate MTI, BTI and translation-oriented undergraduates of the English major so as to
meet the demands of the translation market and to avoid the convergence and singleness of English
professional training, has been the issues that English teachers and school administrators at colleges and
universities have been exploring.
The translation project bears all the characteristics of a “project”. Translation project management
refers to the customers’ requirements. The project manager uses all technologies, tools and modern
management methods in a given time to clarify all the aspects including translation, crosschecking,
proof-reading, general checking and typesetting so as to ensure the quality of the final translation work,
with the cost controlled within the budget. The most important factor in the project management is the
management of quality, schedule, and cost. The success of a translation project depends on its product
quality, delivery promptness, budget rationality and customer satisfaction. If a translation project can be
delivered as it is scheduled with quality work and no over-budget, it can be considered successful. (Liu
Lihong, 2012) The translation teaching introducing the translation-oriented English majors to the
translation project management can help them a lot during job hunting.

2 Current Situation of Translation Teaching
2.1 Features of translation in the information era
Up to the 1990s, the translation industry had developed mainly within the domestic market of the
countries all over the world, and most or almost all parts of the service-supplying chain still remained in
a linear connection. But since then, the translation industry has rapidly expanded to the globe market,
which has a wide range of market-based computer tools and also has brought fierce international
competition. (Shelly, 2006) The translation in “mass media era” is huge in information volume, various
in kind, fast in knowledge renewal, and wide in range. So translators should move with the times to be
quickly adjusted to the changes in the era. The annual output of translation service market is rapidly
increasing. According to official reports, it totaled 11billion in 2003, 20 billion in 2005, and 30 billion in
2007, and nearly 40 billion till now. Translation has been developed into a specialized occupation only
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second to the education from the work of government, public institutions, and scientific research
institutions. Translation has become one of the emerging service industries.
2.2 Problems in translation teaching
The current situation of translation teaching in colleges and universities is of great randomness and
blindness. Wu Yun believed that “currently, almost all the institutions of higher education have
designated literary translation as the teaching focus in the design of translation courses, with the
textbooks inherited the structural linguistic theory and the selected text in them almost out-of-date. A
certain period of learning cannot enable the students to meet the demand of translation market. A
specific translation task seems to be difficult for students to handle it properly and often turns to be the
product of inferior quality even when it has cost lots of time.”(2006) Some teachers believe that a
translation course is merely a means of strengthening the language knowledge for foreign language
majors; some consider the translation theories as teaching purpose; and some train translators through
the practice of professional skills. In general, we cannot say one of these teaching purposes is right or
wrong; but each of them just reflects one aspect of translation teaching and cannot meet the market
demand for professional translators. The feedback from the employed students and their employers
shows that it will take the students of BTI or even those of MTI a relatively long pre-service training in
order to become qualified translators.
Another totally opposite phenomenon is the ignorance of the theoretical guidance in translation
teaching. Some teachers having certain translation practices can impart their personal experience and
techniques to students. However, they are deficient in teaching theories. They assert that what
translation needs is the accumulation of translation experiences instead of theory learning, for many
great translators have never learned any translation theories. Translation theory is an independent
discipline separated from linguistics in recent years, guiding the translators to actively command and use
the objective laws of translation instead of setting rules or putting limitations to translating activity.
Practicing without theory is a blind practice; and having no applied theory is an empty talk. Colleges
and universities, being the cradle of applied talents, should organically integrate the translation theory
with the practice and the market. The theoretical teaching should be undertaken with the practice needs
centered, and practice should help students consolidate and use the translation theory they have learned
in class. In this way, theory and practice can be integrated and improved. By participating in the training
of the translation project management in companies, students can have a better command of the basic
skills needed in professional translation work.

3 Basic Preparation before Translation
3.1 Establish a translation workshop
The department-level leader who is in charge of translation teaching serves as Project Manager to
ensure the feasibility of the project. 10 translation-oriented senior students and 10 non-English major
students who are good at and keen on translation are selected as junior interpreters. Meanwhile, another
10 students are from advertising group to get translation projects. The group of senior translators
consists of 5 teachers who take over the teaching of translation courses and 5 staff of the translation
company (school-enterprise cooperation). The work of proofreading is assigned to two foreign teachers
and the teachers with high English proficiency and other profession background. Experts, who possess
years of practical experience, take the responsibility for the final proofreading.
3.2 Build a computer-aided translation laboratory (CAT in short)
Broadly speaking, CAT is to use a variety of computer-related hardware and software to aid the
translation. The hardware includes such facilities as computers, scanners, printers and recording
equipment. The software contains word processing software, optical character recognition software,
electronic dictionaries, electronic encyclopedia, search engines, etc. In a narrow sense, CAT refers to the
computer tools that are associated with the actual translation, such as the translator workbench, Trados,
Masanobu CAT, and other translation memory tools, terminology management tools and project
management tools. (Qian Duoxiu)
3.3 Seek for school-enterprise cooperation a platform for translation project management
3.3.1 Purchase translation software and database designed by translation companies
Cooperate with translation companies. Some senior translators and several software engineers from
translation companies were invited to lecture teachers and students on the features, usages and
techniques of commonly used CAT tools, helping make an elementary preparation for translation project
management. The former also used some cases from the actual translation project to elaborate the
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characteristics of different types of text, some translation tips, as well as some applications in the use of
translation memory tools to translate different types of texts. The cooperation with enterprises solved the
understaffing in translation practice.
3.3.2 Use translation memory system in translation training
During the professional training phase, teachers, together with the interpreters from translation
companies, assign to the students the texts to be translated. These texts vary in theme and type and are
extracted from the database. The students submit their translation to the training platform and receive
the teacher’s feedback each week. In this way, the students can improve their own translation ability.
3.3.3 Train fresh graduates
Translation training is to send students as interns to the cooperative translation companies to learn
the project management. It aims to let students command the working procedure of the actual translation
projects.
3.3.4 Send teachers to take the translation project management training
Dispatch teachers to conduct field trip in the translation companies during winter or summer
vacation. In this case, they can take part in the actual translation projects of companies as translators so
as to grasp the first-hand materials, to get practicing opportunities and to bring their own translation
experience to the class.

Project
distribution

Project tracking
Text recycling

Pre-translation electronization or typesetting
Corpus preparation

Post-translation
typesetting

Translation Review
(Proofreading, quality inspection)

Project
submitting

Project
conclusion

Figure 1 The Translation Project Management Process
(From Beijing Translation Joint Information Technology Co., LTD)

4 Translation Project Management Process
4.1 Sources of the translation projects
First, the project manager has taken some translation projects at relatively low cost since the
workshop is started. Second, the students of the advertising group take on the projects off campus by
publicizing the workshop. Since the school is located in the interior of Wuhan Optical Valley where
there are numerous high-tech industrial companies that have a great demand in translation, it is
convenient for students to offer actively translation service to the companies. In this way, students are
able to get opportunities to exercise their communicating abilities and to know the society; for another,
the campaign also lays a foundation for students to start their own business. Third, the workshop can
undertake part of the translation projects of the companies having partnership with school.
4.2 Translation project management process
4.2.1 The confirmation of the texts to be translated
In this section, the manager needs to know the industry the texts belong to, purpose of translation,
the due time and the text difficulty. Also the corpus and related terminology should be submitted to get
customers’ confirmation.
4.2.2 Project distribution
The texts are divided into several parts and then assigned to the students, junior translators, to
translate by CAT software. In the meanwhile, the teachers and senior translators also get the texts to be
translated so that they can get a basic understanding of the project.
4.2.3 Project tracking
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Junior translators transmit their translation to other junior translators to review, which is called
crosschecking. Then the translation is transmitted to the leading teachers for proofreading. After that, it
is transmitted to foreign teachers and chief reviewers to do quality inspection; finally, the project
manager does the final review.
4.2.4 Project delivery
The translation is delivered to clients for confirmation and words counting after typesetting.
4.2.5 Project conclusion
In this section, all the members of the project including the project manager, junior translators
(students), senior translators (teachers), proofreaders and foreign teachers should participate in the
discussion of the differences between several translation versions. In the meantime, the members’
performance is judged in written form, the clients’ satisfaction survey is conducted, and the gain and
loss in the project also should be kept in record to provide reference for future projects.
4.2.6 Input the final translation into the corpus
Upload the final translation to the corpus through an uploading passage of CAT software so as to
save a huge amount of manpower, resources, and time for the next time.

5 Type of Completed Translations
Table 1
Source of articles to be translated

Completed Translation Work
Types of

translations

Teachers of English department

Papers of Management and Economics

Companies in the Development Zone

Audit Report

Companies in the Software Industrial Park

Project Tender

Companies cooperating with school

Mechanical Instructions

Translation Companies

Car Manual

Companies in the Development Zone

Business Contract

6 Teaching Applications of the Translation Project Management
Due to their involvement in the translation project management, students have got a better
understanding of translation theory, methods and techniques that they’ve learned in class by applying
theoretical methods to practice. On the other hand, they can recognize the difference between the theory
and practice and be aware of the operating mode of translation companies, which can help them with job
hunting in their senior year, cut the time and the expense spent on the profession training, and also give
them opportunities in their career selection. A qualified translator should be cultivated through the
translation teaching covering the following qualities:
6.1 Team spirit
Through practice, it can be found that translation no longer the traditional one-pen-and-onedictionary model, but the involvement of all the group members. The cooperation and communication
skills are of significance.
6.2 Broadened knowledge
The texts to be translated often cover a wide range of themes and types, so translation teaching
should involve lectures of translations in many different fields to help students master basic knowledge
of these fields, which is beneficial in the sections of first draft and cross-checking.
6.3 Familiarization of the use of the translation software and corpus
Helping students master translation software and Internet technology (including word processing,
file transfer and transformation technology) required in professional translation.
6.4 Improvement of the language skills and familiarization of the translation theory.
No matter how wonderful the computer-aided translation software is and how rich the corpus is,
they are still operated by human. Students should improve their bilingual transformation capability and
consolidate the translation theory and techniques so that they are able to be skilled in translation
practices.

7 Conclusion
With the rapid development of technologies and flourishing translation industries, translation
teaching and researches in colleges and universities should regard translation efficiency and translation
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project management as their major concerns. Translation teaching in colleges and universities should
emphasize that theory be combined with practice, it provides students with chances of taking part in
translation project management practice, and recognizes the requirements of society and enterprises for
translators to clarify students’ learning directions and objectives so as to cultivate qualified translators
meeting requirements of corporations, clients and even market with language ability, techniques of
translation software and management ability.

References
[1] Liu Lihong. Shallow Discussion about Translation Project Management [J]. Technologies and
Enterprises 2012 (24) (in Chinese)
[2] Wang Chuanying, Yan Lil, Zhang Yingli. Translation Project Management and Expert Translators.
[J]. Chinese Translation, 2011 (1) (in Chinese)
[3] Wu Yun. Application of Computer-Aided Translation System to Translation Teaching [J]. Foreign
Language Audio-Visual Teaching 2006 (12) (in Chinese)
[4] Qian Duoxiu. Computer-aided Translation [M]. Beijing: Foreign Language Teaching and Research
Press (2011) (in Chinese)
[5] Xie Li. The Global Translation Sector: Past and Present [J]. Chinese Translation, 2006 (7)
[6] Project Management Institute (PMI). A Guide to the Project Management Body of Knowledge
[R].1996, 2008

Proceedings of the 11th International Conference on Innovation & Management

·31·

Model Innovation Based on Industry-University-Research
Cooperation in Engineering Universities
Luo Min
School of Management, Wuhan University of Technology, Wuhan, P.R.China, 430070

(E-mail: 530074134@qq.com)
Abstract: IUR (industry-university-research) cooperation is essentially an efficient combination of the
most significant factors required in promoting technological innovation. In the information age when the
importance of IUR Cooperation has been unprecedentedly emphasized, whether the universities,
research institutes and industry can spot their common interests and potential increase in profits is
extremely vital for the survival and development of both the universities and firms. The thesis is based
on IUR Cooperation in engineering universities and adopts an analogical methodology. Aimed at
addressing the current shortcomings of IUR Cooperation in China, the thesis attempts to put forward
some solutions from the aspects of corporative mechanism and strategic alliance; the suggested modes
of innovation result from the analyses of Wuhan University of Technology as an example to.
Key words: IUR cooperation; Strategic alliance; Engineering universities; Model innovation

1 Introduction
IUR Cooperation is the strategic cooperation among the firms, research institutions and universities.
In typical scenarios, firms normally take the role of technology demanders while the research
institutions and universities the technology suppliers. Cooperators share their resources based on their
respective strategic targets and build up strategic union so as to achieve an all-win outcome for all
parties involved. In the 1950s, IUR cooperation emerged in some western countries, especially in certain
areas of the US, such as Silicon Valley; later it became a strong impetus for the development of world
economy.
The theoretical foundation of IUR cooperation originated from Schumpeter’s concept of innovation.
For him, innovation is the entrepreneur’s recombination of productive factors. Technology should be
combined with economy. In other words, technical innovation should be introduced into production
system. As for the problem of dynamic mechanism in IUR cooperation, Peter Druker holds the view that
industry can be another resource for R&D spending when there is a retrenchment in government
expenditure. Moreover, industry can provide funds with less restriction and high dimension of freedom
thus solving actual problems more efficiently with the research institutions and universities in
comparison with the government funds. Senker believes that the rapid change of the market will compel
the corporations to seek for further innovations in cooperation with scientific community. Research
dominated by the government can get higher returns and the results can be highly diffusive. Due to the
obstacles of IUR cooperation, Geisler & Rubenstein concluded on the following three aspects: the
differences in value between industries and universities, the restrictions on spreading technical
knowledge and the problem of intellectual property rights. However, Stankiewics argues that academic
communities take highly of the potential value in research outcomes while ignoring the demands of the
industry. Moreover, the conflicts between the systems of universities and industries created obstacles in
their cooperation.
IUR cooperation in China is posterior to that of western countries and keeps the same pace with the
switch of market economy. Over the past decade, Chinese scholars have classified the modes according
the operating mechanism and characteristics of existing modes and have made further analysis and
research on various types of corporative modes. Wang Yumin(2003) divides the modes into three types
according to the interactive combinative relationships among each side. The three types are the
transformation of science and technology, sharing risks and the reform and recombination. Li
Yanyan(2004) starts from the aspect of the structure of IUR cooperation and proposes four corporative
modes as followings: government-dominated, company-dominated, research institutions and
universities-dominated and all entities-dominated. Wang Wenyan(2008) summarizes eight corporative
modes which includes technology transfer, R&D commissions, joint research, construction of technical
bases, internal integration, construction of technical entities, personnel training and industrial technical
union. Researchers categorized the IUR cooperation from different aspects and have made in-depth
researches, laying down concrete theoretical foundations in accelerating the actual practices of IUR
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cooperation.

2 Analysis of IUR Cooperation Model in Western Countries
2.1 American mode of IUR
America is the first western country to set up IUR Corporation and has highly developed economy
and the most perfected market system. Thus, its mode is comparatively more complete and
representative than the others. By establishing the corporations between the industries and universities,
the US has propelled the industrialization process of the scientific research outcomes and has evolved
various modes.
2.1.1 Sci-tech industrial park mode
In 1950s, with the relentless marching of technology, American commercial and industrial circles
together with government began to set up laboratories and research centers around the research
universities for fully utilizing the research capacity of the university .From then on, high-tech intensive
regions represented by Silicon Valley started to emerge around the universities. It is called the sci-tech
industrial park mode.
2.1.2 Enterprise incubator mode
Enterprise incubator is defined as an IUR cooperation organization mode to provide assistances and
opportunities for the development of new products and small businesses. The incubator aims to produce
high-tech outcomes with high commercial prospects thus stimulating the development of new products
and small firms. Enterprise incubation can promote IUR cooperation and motivate the transformation of
research results. It also can develop high-tech industry, cultivate innovative small corporations and
bolster the social economy.
2.1.3 Industry-university corporative research center & project research center mode
As a matter of fact, research universities are the main base of scientific research because the
universities have advanced equipment and abundant human resources and are frequently appointed to
finish essential tasks by the government and enterprises. Industry-university corporative research center
depends on the corporation and shared outcomes between both sides so as to create a virtuous circle to
promote creativity and boost economic benefits.
2.2 Japanese mode of IUR
The IUR cooperation in Japan is mainly based on the enterprise and has two modes including the
joint research mode and committed research mode. In recent years, the amount of Japanese IUR
cooperation, especially the joint research mode, has increased drastically, laying down a concrete
foundation for the development in competitiveness of both the industries and the nation.
2.2.1 Joint research model
Joint research means that the researchers in the universities and the industry cooperatively conduct
researches on equal status. Firms are the main entity of actual practice and such form of structure has
made up to 80% of the total number of the projects. The two main types are the ordinary type and
participatory type. In an ordinary type, researchers conduct research and development collectively in
universities while in participatory type, firms and universities do R&D in their respective facilities on
the same topic.
2.2.2 Committed research model
Committed research is that the government or charity institutions appoint universities to conduct
research. The project funds are paid by the clients and the researchers are provided by research centers
or universities. Both sides will come into consensus on the range, payments, copy rights and secrecy of
the result outputs. Researchers make use of the money and resources provided by clients to do the
research and the final output should belong to clients.
2.3 Germany mode of IUR
In the IUR cooperation in Germany, the most famous example is Fraunhofer association mode.
This mode emphasizes the uniqueness of the target, long-term corporation and maximum management
efficiency. Fraunhofer association is the most famous non-profit technical research center and
investments from German government makes up over 30% of its total revenue. The steady and
sustainable funding makes up the most essential impetus of its development. Fraunhofer association gets
technology from the corporation between research center of the association itself and the university.
Through channeling fundamental research in university to the specific needs of technology in industry, it
creates a successful mechanism that runs the research center as enterprise. At the same time it drives the
university and research center to keep track of the latest technological development and create new
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technologies that meet the needs of the society.
America, Japan and Germany are the strongest countries in the world. The universities, industrial
circles and research centers in these countries are able to maximize their advantages and increase
transformation rate of research results in the course of IUR cooperation. By comparing these three
countries’ modes, we can learn that efficient IUR cooperation are always formed and developed in
accord with their respective unique situations. Industrialization of scientific results is the inevitable stage
of development and scientific research will definitely experience the process of transiting from
fundamental research to applied research.

3 The Current Situation and Existing Problem in Chinese IUR Cooperation
Model
In China, the main participants of IUR Corporation are the engineering universities. After many
years’ practice, Chinese IUR Corporation has transformed from the simple combination of technology
and human resources initially to a higher level.
Starting from channeling corporations on need bases and selecting partners randomly, the system of
IUR Corporation has moved towards a higher stage where the rules, regulation, government supports
and incentive mechanisms are all gradually improved. Nevertheless, compared with the matured modes
in Western countries, the IUR Corporation system in China still has a lot of shortcomings, both in width
and depth of Corporation.
3.1 The companies’ weak absorption ability of technology
A compatible level of related knowledge is the prerequisite before the firms are able to absorb
external knowledge. Currently, however, on the one hand, most companies do not have preparation on
absorbing new technology and on the other hand, the enterprises lack of experts in doing research. Every
year, there are hundreds and thousands of doctor and master graduates in our country, but only 2.1% of
the total researchers in 192 central research centers hold a master or doctor degree. Lacking of
technological talents has greatly reduced the problem solving ability and profiting power of the
company.
3.2 Discrepancy between innovations in universities and needs of enterprise and labor market
In IUR Corporation, innovations are made on the basis of the integration of the core technology
and competitive advantages of all sides. Higher effectiveness in IUR cooperation and lower cost in
gaining proprietary intellectual property rights can only be achieved with such integrations happening.
However, due to delays in information exchange, bad communication between universities and firms
and imperfect incentive mechanisms, the universities tend to put the output and its property rights aside
after attaining it. Thus, the innovation could not match with actual needs of enterprise and result in a
dilemma in IUR Corporation.
3.3 Target conflict in long-term corporation of the enterprises and the universities
While the current title appraisal mechanism and the incentive system of the universities
concentrates mostly on the number and qualities of the papers published, enterprises pay more attention
on the potential market profit, economic outputs and prospective of the innovations. As a result, the
targets for each side of corporation may be in conflicts and the different value orientation may
undermine the projects as the corporations become more in-depth.

4 Model Innovation
IUR cooperation is the necessary and essential path of technology development and self-dependent
innovation, and it plays a key role of the self-development strategy. The engineering university is the
main force of the IUR cooperation in China. This thesis puts forward three aspects of innovation about
engineering university based on the analysis of the IUR cooperation with the reference to the context
above, and illustrates with the Wuhan University of Technology.
4.1 Formation of personnel training, technology incubation system and cooperation mechanisms
to support the trinity.
Personnel training emphasized on the respective advantages of universities and research institutes.
Benefiting mutually is the basis for IUR cooperation, and only adequate research and professional
advantages can satisfy the needs of the industries, moreover, sustaining a stable demand & supply
relationship.
Incubation system refers to the cooperative founding of University Science Park by the university
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and high-tech district government, incubating high-tech firms and respective talents and developing
high-tech industry. At the same time, the system provided technical support for the industry to renovate
on production technology and boost productive efficiency. While the industries are highly familiar with
the discrepancy between the social demand and current technologies as well as the latest information on
the demand side, the academia keeps hold of the scientific and technological frontiers. With the two
sides establishing the IUR platform, such union can greatly propel the development of social economics.
Trinity of personnel training, and technical cooperation mechanisms incubation system is to support
three blocks from each other, forming a dynamic system which is the most efficient way to complete the
work and research cooperation as well as to stimulate creativity and social productivity.
4.2 Establish the strategic alliance of IUR technology innovation
Technology innovation alliance of industry-university-research is a kind of technology innovation
which pays attention to long-term cooperation. While the cooperation between them is not confined to
any single contract, it mainly focuses on establishing stable cooperation in the long run, keeping track of
the reputation, ability and experience of each other so as to reduce tension and promote technology
integration.
The operation of strategic alliance saves the cost of scientific research at the same time. By
providing technical expertise such as professors and high degree students and transferring it to industry,
universities and research institutes, making quantities of outstanding students to participate in, and
providing the opportunity to the industry to gain advanced technology at low cost. For the providers of
alliance technology, industry can provide research contracts, funds, advanced equipment, especially the
technology innovation for colleges and universities. At the same time, college students can accumulate
some business skills, management experience and commercial networks, so as to make up the lack of
management knowledge that many engineering professional students lack before graduation. In this way,
the student will obtain double personal benefits.

Figure 1

The Strategic Alliance of IUR Technology

4.3 An example
Wuhan University of Technology, or simply “WHUT” for short, is an example of early beginning
and high development in IUR Cooperation. It is a key science and engineering institute administered
directly by the Ministry of Education of the People's Republic of China. It has more than 1000 senior
title holders, including more than 400 professors, 6 scholars under ‘thousand talents’ program, 2 under
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national ‘973’ plan, and 10 under ‘Changjiang Scholars’ program. Its model has some prospective
significance, as being elaborated in the following points:
4.3.1 Talents
With the university’s advantage in material, ship construction and automobile engineering, the
university successfully built up an IUR cooperation platform and conducted cooperative research on key
projects based on the platform of the joint-constructed labs, such as the state key laboratory of advanced
technology for materials synthesis and processing and the high-speed ship engineering laboratory. The
institute has made significant achievements on areas such as green construction materials and new
materials.
4.3.2 Incubation system:
The University Science Park, which was constructed by the university and local government
collectively, aims to transfer high-tech achievements, incubate high-tech firms, develop the technology,
and to manage the talents and develop the industry. In recent years, the university has undergone rapid
development in IUR cooperation. Supported by the Wuhan Science and Technology Bureau, the
university has settled in several incubators such as Hong Shan District and Donghu District Advanced
Technology Incubator, and has built up a university science park in “Wuhan Guanggu”. Considerable
amount of high standard research outcome has been promoted and put into practice. The high-tech
industry of the university has undergone a steady and considerable development, particularly on the area
of high-speed shipment, light-fiber sensors, electric automobiles, new materials, port machineries and
software development. In 2012, the high-tech sale revenue of the school has hit 1.738 billion Yuan.
4.3.3 Strategic alliance
In exploring the IUR cooperation mode, the university has conducted IUR activities of various
dimensions jointly with local firms and government. In recent decades, Wuhan University of
Technology has completed the process that changes from corporation of single project to strategic
alliance in all directions. Supported by leading position of top faculties of the university, the material
science and engineering faculty, automobile engineering and service, and shipping and marine science
faculty, the advantageous industry strategic alliance has been established and headed by the professors in
respective academic areas. The enterprise increases its absorbing power in technology through building
laboratory, cultivating innovative talents and setting up innovative alliance in competitive industries
with Wuhan University of Technology. Such strategic alliance has forged stable collaboration
relationship and has established stable organizational structure, thus, building up effective flow of
decision making and strategic implementation, so as to set up working schedules and make strategic
discussions.

Figure 2

Strategic Alliance of WHUT
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5 Conclusion
Current situation demands that industry-university-research team up with scientific research
institutions and enterprises to educate and train the students, so as to stimulate the innovations on the
talent-training model, application of the knowledge and promotion of productivity.
The technological innovation is of vital significance for the Chinese engineering colleges or
universities, the academic circle and industrial development. The engineering universities should adjust
themselves to the modern enterprise’s demands for the innovative technology and to pay more attention
to the applied research, so as to keep up with the situation of scientific development.
In the meantime, for the engineering universities, consciousness of innovation and crisis need to be
established. It is necessary to research and develop the new products and technology to strengthen the
ties between the different types of communities, and build the cooperative mechanism of the
industry-university-research.
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Abstract: How to break through the limitation of traditional academic year based tuition charge,
strengthen credit cost accounting method and establishing reasonable criteria for university credit charge,
becomes an inevitable trend to credit charge system innovation in Chinese universities. This paper
discusses the significance on implementation of credit charge system, analyzes the problems occurred in
implementation of this system and studies the countermeasures to perfect the credit charge system in
Chinese universities.
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1 Introduction
Two universities from China, Wuhan University and Wuhan University of Technology, are
authorized to start the work of charging tuition based on the credit system. Before it, every student in the
two universities pays fee according to the scholastic year system. In the credit system, tuition includes
two parts. One is the registration fee. And the other is the tuition charged according to credit hours of
education. Tuition fee is paid after the course selection. A student pays not only specialty tuitions every
year but also course fees in different semester. The total fee paid must be less than that paid under the
scholastic year system.
The historical experience of the world high education shows that the credit system is the only way
to promote the development of high education [1][2][3]. Perfect and complete credit system can transform
the demand on knowledge, ability and quality into the setting of subjects, specialties and courses at the
global level. At the same time, the students are encouraged to choose the credit and course according to
his ability and occupational planning. The system can help a student to establish his individual structure
of knowledge, ability and quality. The combination of above macro and micro levels in the credit system
is the basis and condition of the construction of modern university system and also is the fundamental
element of contemporary university students' growth process. To implement the credit system, we need
to make a relation between the credit system and the tuition charge system, i.e. to unite the courses,
credit hours and tuition charging system, which introduces several benefits. On the one hand, the tuition
can be divided into different courses and credit hours reasonably. The quantification of the tuition can
strengthen the education cost concept of current university students and make them to cherish their
education investment and then study hard and cherish their time. In addition, this combination can also
enhance the university teachers’ conception on their professional cost and help them to accurately locate
their occupation requirements and so on stimulate them to provide students with higher quality courses.
Therefore, the credit system can help us to improve the quality of education and plays an important
role in appraisal of the teachers’ performance. At the same time, the establishment of the credit system
can be applies to strengthen the managers’ cost concept and make clear the sources or uses of funds in
the universities. As a result, we can establish an efficient mechanism for university financial
management in China [4]. Refer to figure 1, the flow chart of this paper.
The Importance of
Establishing Credit System

The Issues for
Credit charge
Figure 1

Countermeasures
for Credit charge

Flow Chart of This Paper

2 The Importance of Establishing the Credit system
Some Chinese scholars disagree with credit charge. They worry about the incremental cost on
education and the sequential arbitrary charges in universities. In fact, credit tuition is a normal charge
method as same as that under scholastic year system. It has the following advantages.
2.1 Increasing the fairness, openness and transparency in education
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Education is a public product in China. It must be fair and provide students with serves that
equivalent to what they pay. The previous tuition charge system is not equivalent because it separate the
relation between the courses and the fee. Every student is charged the same fee under this system, which
brings several disadvantages: the tuition is wasted for the students who just take only one or two courses;
the students who do not graduate on time pay no additional money for their continuous study; the
courses are chosen randomly without carefully think over. In contrast, the credit charge system brings
some advantages to the students: they can take the courses they really want; they can select the studying
time and period as they like; they can arrange their own studying processes according to the total credit
hours freely. Moreover the new system is very transparent and open because it splits the total tuition into
every course. Then education cost is very clear for every student.
2.2 Increasing the teaching quality
It is a great challenge for teachers under the credit charge system. Because students select courses
according to their favor and interesting, the courses with high quality are always welcomed. Some good
courses are selected more times than poor ones. A good teacher can earn more money than others. So the
incoming of a teacher is connected to his teaching level under the credit system. It forces the teachers to
improve their teaching technology, innovate their knowledge and motivate students to study at the same
time. As result, the teaching level in universities is improved and the students will be benefited from it.
With the concrete specialty knowledge, students can continue their study or go to work in the future[5].
2.3 Optimizing the education resources
Under the credit charge system, the students will never select courses randomly as before. They
save their money by carefully select the courses. The teaching work will also become easier for teachers
because of no more blind course-selection. The university can optimize the financial resources, faculty
resources and teaching resources during above processes. On the other hand, the universities can find
out what the students are interesting in according to their selection. Then the universities readjust their
specialty setting, schedule on personnel training and even the teacher recruiting plan. As a result, the

education resources are optimized overall.

3 The Issues for Credit charge
Credit charge is a student-centric system. The students enjoy their right and select courses freely in
the system. This system plays an important role on optimizing the education resources, improving
teaching level of teachers and raising learning ability for students. But the implement of credit system
faces many confusions and problems because it is at the initial stage in China.
3.1 The complexity in managing the credit charge system
In credit charge system, the tuition charge is a dynamic work. Students can freely select and study
the courses according to their own condition. These courses may be overlapping several specialties,
universities, grades and even different universities. A student can manage his study process freely or
graduate from the university much later than his classmates [6]. For him, the tuition charge is more
complex than other students and we must draw up an individual tuition charge plan for him. This
situation demands more works to do and more staff to involve.
On the other hand, the fee paid for the same course fluctuates according to many reasons. For
example, in different semesters or in different situations, the charged money is not the same for one
course. This makes the charge work complex. And the financial department needs to correct the tuition
schedule time and time again. As a result, the financial management becomes a challenging work in
Chinese universities.
3.2 The difference between the credit charge and the total cost on education
In credit charge system, the fee for a course is calculated by means of dividing the charged tuition
by the whole credit hours. This method neglects the additional expenses in the total cost, which not only
includes the students’ expenses, the teachers’ salary, office expenses, travel expensive, depreciation of
fixed assets and expense of taxation, but also contains the construction cost on teaching, research and
culture inheritance, etc. The later cost is inevitable and lasts for a long-term.
The credit system is helpful to student as we expressed [7]. But it causes the education period longer
and makes the financial and teaching managements more complex. So the cost on education increases.
On the other hand, universities charge money with different methods based on where it is and which
kinds of university it is. The cost is not really calculated just according to the specialty and the course.
So the education cost is not completely reflected in the credit system. And the charged tuition is unequal
to the real education cost.
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In one word, it is necessary to recalculate the education cost in universities. Based on it, we can
establish a reasonable credit charge system, which keeps the fairness as the precondition. This work is
helpful in establishing the modern university system in China.
In addition to recalculate the education cost, we also need to adjust the fee per credit hour. As we
know, different subjects, specialties, courses are different from each other. The teaching level is also
discrepant between teachers. So it is unfair to pay the same money per credit hour for different situation.
It is reasonable to deal with different things in different tuition charge method, i.e. with different fee per
credit hour.
3.3 Lack of additional rules to credit system making the blindly course selection
In credit charging system, the tuition paid by a student is decided by the courses that he takes. So
the two students maybe pay different money, because they select different courses. The detailed
information about how many students select a course is unknown until the course begins. This makes the
course selection system and tuition charging system unscientific. The reason for it is the lack of
additional rules to the credit system. To deal with this problem, many universities charge fees as in
scholastic year system at the beginning of a semester. When the semester reaches the end, the managers
calculate the tuition for every student based on the courses he selects. Then the remains is left into next
semester as the prepayment. This method does not reflect the advantages of credit charge because the
procedure of teaching and financial management is as same as scholastic year system. The credit charge
becomes an empty talk.
On the other hand, the lack of additional rules to credit charge system can lead blindly selecting
courses for students. Many students do not have enough understanding on the subjects, specialties and
courses. They always escape from difficult courses. Because many universities have less restrictions on
students’ choice, the students can select courses freely. As a result, there may be just several students for
many courses and filled for some others. This situation leads some bad tendencies in the construction of
teacher groups and subjects. Moreover, some students believe that it is just a trade between the courses
and credit hour based fee. For many poor students, they maybe have no chance to study interesting
courses because of no money. And some others always select cheap courses for the least education cost.
Hence, the universities should give the students correct guidance during the implement of credit system
and help them to establish a reasonable idea on knowledge, ability and the personal quality.

4 The Countermeasures for Credit charge
4.1 The principles on allocating the credit cost
The implement of credit charge is aimed to reasonably connect the teaching cost and the credit
hours. So it is important to establish some principles on determining the credit cost. Based on it, we can
calculate the credit cost accurately.
The first principle is to restrict the tuition as the cost that students pay for their study under the
credit charging system. But it does not include additional education costs. In other words, only the
resources consumption that exists in teaching process belongs to the credit cost and is applied to
calculate the fee per credit[8]. These kinds of cost include the current depreciations, maintenance cost
on classrooms, experiment laboratories, experiment instruments and other fixed asserts, facilities used
during the teaching process. Other fees like the expenses on auxiliary departments, the salary or
subsidies of teachers, the student scholarships, the hotel expenses and food subsidies, etc should not be
calculated into the credit hour based cost.
Secondly, the most effective method to account unit credit cost is based on the selected course and
calculated according to the credit hours that the course takes. The cost should be distinguished between
different professional courses and the difference between them cannot be ruled out by average student
cost. Otherwise the equality in higher education will be difficult to reflect. So the credit hour based costs
should be more accurate than before and present the difference between specialties.
Some Chinese universities evaluate cost of different specialties just simply according to their
employment situation, or based on the government regulations. This is the same as the school year
charges system. It is too rough to distinguish two specialties under the same subject, but significantly
different in the course structure and cost structure. If the normalization process is taken, this method
cannot reflect the credit hour cost scientifically. Therefore, some other factors, such as which type of the
university are where the university is and which industry the university serves for, must be taken into
account. Only in this way the credit hour based charge system can develop rationally and helps students

·40·

Proceedings of the 11th International Conference on Innovation & Management

to rationally select courses for saving the money. Then the teachers are pushed to improve their teaching
technologies.
Once again, some other factors must be taken into consideration for the credit cost, such as the
university faculty and the employment returns. Because teachers’ ability requirements are different for
different types of course, their salaries are not the same based on the rule of employment market. With
the same reason, the credit costs are calculated with somewhat higher coefficient for those subjects,
specialties and courses with high market return, which fully embodies the rule of optimal allocation of
resources [9]. For teachers with different teaching level and skill, it is also necessary to put this difference
in the cost accounting. This criterion helps to distinguish different teachers' value, which can effectively
stimulate the passion of teachers and improve their ability sequentially.
In conclusion, universities at different regions or with different types, should establish their own
credit cost calculation methods and should reasonably set the ratio of the student tuition to the whole
cost. At the same time, in accordance with principle of powers and responsibilities, different student
pays differently. Based on this, according to the requirement of the long-term development strategy of
universities, we can set different charging standards for different subjects, specialties and courses. As a
result, we can develop a credit charge system in China that is not only reasonable but also economy and
high quality.
4.2 Perfecting the course setting and the guarantee system for credit charge
University tuition is an important issue concerned by the whole society. It is not only related to the
benefit of students, but also the key for personnel training. Additionally, the value of high education can
be evaluated from it. Because the university tuition is so important, it must be charged in a fair manner
and be transparent to the society, especially be open to the public on how to charge and how much to
charge according to a scientific and reasonable principle.
On one hand, the teaching system should be reformed. From the macroscopic view, we need to
expand the proportion of selectable courses; to widen the specialty scope; to promote the personnel
training across several subjects; to extend the reformation from the local courses reform to the teaching
reform in all subjects and all specialties; to jump out of the restrictions of the traditional personnel
training system and to develop the students' comprehensive quality. Therefore, the university course
structure must be reformed to be more flexible by means of setting selective courses according to the
interest and characteristics of students, and also the demands of the society and employment market.
The traditional education methods under the scholastic year system must be reformed to overcome the
shortcomings that the professional boundaries between specialties are too strict and the course
frameworks are too simple. Then the students are given more freedom on selecting courses according.
At the same time, we must guarantee the courses quality and improve the teaching technologies to
fully present the advantages of credit system. In addition, the course setting should not only have the
quantity and quality, but also meet the needs of the society. The traditional course setting is based on
regulations of the Ministry of education, which is very rigid so that thousands of universities have the
similar course structure. Because the employment markets ask graduates for increasing high abilities, we
must adjust the course setting according to needs of employment markets. In detail, we can recalculate
the cost per credit hour and sequentially use education sources more reasonably. With this procedure,
the relationship between supply and demand will gradually balance in high education.
On the other hand, it is very important to establish the guarantee system for credit charging. Firstly,
we need to establish a cooperation mechanism to combine credit and tuition, in the fields of standards
establishing for credit charge, price setting for a single credit hour, financial accounting of credit cost.
So the cost for single credit hour can be calculated rationally. Secondly, in order to avoid the corruption
in universities, prevent the disorder in tuition charge and improve the transparency in supervision, we
should establish the supervision and examination mechanisms on education costs, by means of the
year-end audit; opening the regulations on education cost, hearing on the mechanism of tuition charge,
etc. In addition to the supervision from the financial department and the price department, we can also
ask help to financial companies, who will do cost accounting on price per credit hour and principal of
tuition charge.

5 Conclusion
In this paper, we firstly discusses the significances on implementation of credit charge system in
Chinese universities. Then the problems concerning with the implement of credit charge system are
presented and analyzed in detail.
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Finally, we give some strategies to deal with above problems in credit charge. We wish it is helpful
in the procedure of constructing credit charge system in Chinese universities.
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Abstract: The aim of this study is to analyze the impact of knowledge governance (KG), including
market mechanisms (MM), social mechanisms (SM) and hierarchical mechanisms (HM) on knowledge
transfer (KT), and test the moderating role of openness between KG and KT. It makes an empirical
study through path analysis, SEM and hierarchical regression analysis based on the questionnaires and
interviews from 345 employees in 52 strategic emerging firms in Pearl River Delta region. The results
show that KG (including MM, SM and HM) has a significantly positive effect on KT; openness of
innovation has a positive moderating effect on the relationship between MM, HM of KG and KT while
it has an insignificant moderating effect between SM and KT in Pearl River Delta region. It is the first
attempt in China to systematically investigate the impact of KG on KT based on the moderation of
openness of innovation. The results provide a theoretical and methodological contribution to the study
of KG and can thus improve managerial practice in an era of knowledge-based economies.
Key words: Knowledge governance; Knowledge transfer; Openness of innovation; Influence
mechanisms

1 Introduction

Since Chesbrough (2003) [1] proposed the theory of open innovation, the study perspective of open
innovation has aroused increasing attention in many research areas, especially in the field of
technological innovation and knowledge governance (KG). Although the existing literatures have been
concerned about KG based on open innovation model, this study attempts to propose two research gaps
to be further expanded. First, although some studies show firms can make profits and avoid the potential
risks by KG inside the firms (e.g. Cao & Xiang, 2012) [2]. However, among firm innovation networks,
the related issues of KG need further discussion. To mitigate the gap of the above studies, this study
takes large-sample empirical analysis on KG utility of strategic emerging firms in China based on the
open innovation theory and firm innovation networks. Second, this paper introduces the openness of
innovation (OI) to measure the effect of open innovation model on firms’ KG utility, and further
discusses its moderating effect. To mitigate the gap of existing literatures, this paper makes a study of
KG effects on KT among firm innovation networks based on open innovation theory and by adopting
strategic emerging firms as samples. On this basis, it makes further discussion on the moderating effect
of OI between KG and KT. The main contribution of this study is to integrate the open innovation theory
and KG approach and to rich and expand research results of KG.

2 Literature Review & Hypotheses Development
2.1 Knowledge governance (KG)
Grandori (1997) [3] proposed the concept of knowledge governance (KG) and argued KG adopts
organization mechanisms to promote intellectual activity thus governing the exchange, transfer and
sharing of knowledge in and among firms. Recently, Michailova and Foss (2009) [4] and Foss et al (2010)
[5]
enriched the definition of KG. From the scope of study for firms’ KG, it can be divided into two
aspects: KG of internal firm and KG among firm innovation networks. There are lots of studies on KG
of internal firm, such as Gooderham et al (2011) [6], Cao and Xiang (2012) [2] etc. while systematic
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empirical studies on KG of firm innovation networks are relatively scare. Gooderham et al (2011) [6]
divided the KG mechanisms into market mechanisms (MM), social mechanisms (SM) and hierarchical
mechanisms (HM) when making a study on KG mechanism of multinational firms. This study defines
KG of firm innovation networks as adopting MM, SM and HM for diversified bodies in open innovation
model to affect knowledge activities among the innovation networks so as to meet the expectations of
firms. MM stems from the market attributes, which has market characteristics during related innovation
network activities, such as transaction, channels, and related contractual spirit. SM refers to the social
attributes of innovation networks, which has social network characteristics, such as willingness to
cooperate with the members of the networks, communication, commitment and trust, etc. HM stems
from the unique attribute of the innovation networks. Its related activities will be affected by senior
executives to a large extent.
2.2 The impact of KG on KT
This study uses the definition from Bresman et al (1999) [7] on KT. It refers to the capability, skills
and knowledge of the firms taking advantage of other organizations. This definition may contain many
inter-firm knowledge activities, such as exploiting the knowledge resources, joint research activities, etc.
The related study of KT involves the flow and its effect of knowledge among the firms. In existing
research, one part focuses on antecedents of KT, such as incentive mechanism, trust mechanism,
wiliness transfer, cultural differences [8] etc. The other part aims at the relationship between KT and
organization performance [9]. There is little systematic study on the relationship between KG
mechanisms of firm innovation networks and KT. This study has found a small amount of related
research, such as Gooderham et al (2011) [6], after we searched lots of literature. And meanwhile, the
research that put parts of governance mechanism as antecedents of KT seems to be more, such as
Hutzschenreuter & Horstkotte (2010) [10]. According to the analysis of the literature; this study has found
that KG of firm innovation networks has a positive influence on KT. MM have a positive impact effect
on KT, such as Cambra-Fierro et al (2011) [11]; SM has a positive influence on KT; HM has a positive
influence on KT. Based on the above analysis, the study proposes the following assumptions:
H1: The MM has a positive effect on KT;
H2: The SM has a positive effect on KT;
H3: The HM has a positive effect on KT;
2.3 The moderating effect of openness
Lausen and Salter (2006) [12] contended that the openness of innovation (OI) was the width and
breathe of gaining external innovation resource. Lichtenthaler (2008) [13] defined OI by the way of
purchasing external technology and using it. Pisano & Verganti (2008) [14] took the definition of OI as
the condition that enterprises choose the partners of innovation networks. Dahlander & Gann (2010) [15]
argued that OI should include three aspects: formal and informal mechanism of self protection; the
number of sources of external innovation; how firms depend on innovation network cooperation
partners for firms. From the connotation of open innovation, openness of firm’s impact on scope and
quality of firms gaining innovation resource. Therefore, this study contends firms’ OI has an important
influence on KT. What’s more, with the promotion of open innovation, the influence of KG, including
MM, SM and HM, would be enhanced, thus, the utility of KG would play better Therefore, the more the
OI is, the more the KG impacts on KT. This study proposes the following assumption:
H4: OP has a significantly moderating effect between MM and KT;
H5: OP has a significantly moderating effect between SM and KT;
H6: OP has a significantly moderating effect between HM and KT.
Based on the above theoretical assumptions, the framework of this study shows in Fig 1.

Knowledge governance
Market
mechanism
Social
mechanism
Hierarchical
mechanism
Figure 1

Openness of
innovation
H1-H3

H4-H6

Knowledge
transfer

Firm age, Firm size,
Industry feature

Theoretical Framework and Conceptual Model
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3 Research Design
3.1 Data collection and sample feature
We conducted a questionnaire survey for 345 R&D staffs and middle-top managers from 52
strategic emerging firms in the Perl River Delta region. These firms are distributed in six Chinese
strategic emerging industries, which have been selected by the State Council, China’s cabinet, to
advance the nation’s economic development and include new-generation information technology,
high-end equipment manufacturing, advanced materials, energy-saving and environmental protection,
alternative energy and biotechnology etc,. The main reasons why we choose the Pearl River Delta
region as sample are: First, the strategic emerging firms have the characteristics of knowledge-intensive
are the dominant force which achieves industries upgrading and transforms our way of economic
development. Its demonstration effect strengthens the practical significance of this study. Second, our
study team has been concerned about the development of strategic emerging industries all the way so
that we have profound social resource, especially has good alumni resources in the Pearl River Delta
region to enable the study of practical feasibility. In summary, this study sample is consistent with
research requirements and has a certain representation. The questionnaire survey of this study, on the
basis of full communication with firms, selected about five research staff and senior managers each firm
to ensure that data collected can reflect the objective situation. 345 copies of questionnaires were
distributed in this survey and 256 were retrieved of which, and 213 were valid. The effective percentage
was 61.7%. The majority are senior managers who has 5 years work experience in the companies with at
least 300 staffs, were distributed in 6 strategic emerging industries. Sample feature can meet the
requirements of the study.
3.2 Variable measurement
This study needs to measure 5 Latent variables: MM, SM, HM, KT and OI. All items are measured
by Likert 7 scales (“1” means “strongly disagree”, “7” to “strongly agree”). The scales of MM, SM and
HM have been based on Gooderham et al (2011) [6] developing scales of market relations, social
relations and the hierarchical relations and have consulted related literature. KT scale has been based on
Maurer et al (2011) [9] developing scales of KT, combined with the characteristics of this study. The scale
of OI has been based on the definition of Dahlander & Gann (2010) [15], combined with the
characteristics of this study. In addition, this study has three control variables, which are firm age, size
and its industries feature. In order to ensure the validity and application of survey content, we
interviewed 2 professors on management and 6 post-graduates to review and revise all measurement
items according to their suggestion. Then we selected 20 staffs to take a pre-test and conducted deep
interview. At last, we have taken a formal survey according to the selected samples. Table 1 shows
descriptive statistics of the variable and its coefficient matrix.
Table 1 Descriptive Statistics and Correlation Matrix for Main Variables (N=213)
Variable name
1
2
3
4
5
6
7
8
Firm age

1

Firm size

.483**

1

.027

.036

1

Market mechanism (MM)

-.140*

-.074

.071

Social mechanism (SM)

-.171*

Industry future

9

1

-.158**

.137*

.478**

Hierarchical mechanism (HM) -.115*

-.098

.068

.330** .505**

1

Knowledge transfer (KT)

-.060

-.116*

.059

.388** .500** .501**

Government support (GS)

-.037

-.021

.036

.267** .288** .284** .436**

1

Openness of innovation (OI)

-.014

.022*

-.008

.115** .272** .313** .403**

.098

1

average value

2.997

2.960

3.712

5.221

5.397

5.322

5.435

5.468

5.360

Variance
0.967
0.857
Note：*means p<0.05 ，**means p<0.001.

1.840

0.728

0.767

0.667

0.697

0.661

0.667

1
1

4 Research Results and Analysis
This study adopted SPSS 17.0 and AMOS 7.0 statistical software for data processing. First, the
results of reliability analysis show that the Cronbach α of each variable are greater than 0.7. It illustrates

Proceedings of the 11th International Conference on Innovation & Management

·45·

the questionnaire has good reliability. Second, the results of CFA show the standardized coefficients of
each items are greater than 0.5. And the standardized coefficients are significant on the level of P <0.001.
It shows the questionnaire survey has reached the requirement of validity.
4.1 Path analysis
This study constructs SEM with AMOS 7.0.The test result of the reliability and validity indicates
that the measurement model has good reliability and validity. Then, this study tests structural equation
that the related coefficient is significant or not by path analysis. Path analysis mainly tests the direct path
coefficient between MM, SM, HM and KT. From table 2, the path coefficient from MM to KT is
0.48(t=5.995). The path coefficient from SM to KT is 0.60(t=7.7987). The path coefficient from HM to
KT is 0.61(t=8.405). These confirmed the assumption H1, H2 and H3.
Path

Table 2 Result of Path Analysis（N=213）
MM→KT
SM→KT

HM→KT

Path coefficient

0.48

0.60

0.61

T value

5.995

7.987

8.405

x2

29.119

40.525

53.307

Df

19

19

19

2

x /df

1.533

2.133

2.806

RMSEA

0.041

0.059

0.075

GFI

0.977

0.970

0.961

CFI

0.987

0.978

0.966

4.2 Hierarchical regression analysis
This study takes hierarchical regression analysis (HRA) to test the moderating effect of openness of
innovation. Due to the requirement of checking moderating effect, this study carries out HRA on the
basis of processing the relevant variables, the results show in table 3. First, the regression coefficient of
firm ages and industries on KT is not significant. It shows that two control variables on KT are not
significant. The regression coefficient of firm size on KT is -0.116 and is significant on the basis of
P<0.100. It has proved that firm size has negative correlation on KT. However, the adjusted R2 in model
1 has only 0.008 and its F value are not significant, which shows that model 1 has little explanation
abilities for KT. Thus the effect of control variable on KT is little. Second, it tests the effect KT as
dependent variable on independent variables, as shown in model 2 and model 3. The regression
coefficients of independent variable, such as MM, SM, HM and OI on dependent variable, are
significant on the basis of P<0.05. The adjusted R2 in model2 and model 3 has reached 0.345 and 0.457.
F value is significant on the basis of P<0.001 which shows independent variable has stronger
explanation abilities for dependent variable. Third, it tests the effect of single dependent variable and its
interaction items on independent variable, KT. The results show from model 4 to model 6. Model 4 have
tested the moderating effect of OI on MM. The regression coefficient of interaction items of MM and OI
on KT is 0.232 and is significant on the basis of P<0.001. It has proved H4.The adjusted R2 of model 4
is 0.332. F value is significant on the basis of P<0.001 which shows model 4 has stronger explanation
abilities for dependent variable of KT. It shows the greater the openness is, the greater the MM on KT is.
Model 5 test moderating effect of OI on SM. The regression coefficient of interaction term of SM and
OI on KT is 0.045 and is not significant on the basis of P<0.100. Thus H5 has not been proved. The
adjusted R2 in model 5 is 0.322 and F value is significant on the basis of P<0.001, which shows that
model 5 has stronger explanation for dependent variable of KT. This proves that moderating effect of OI
on SM and KT is not significant. Model 6 test the moderating effect of OI on HM. The regression
coefficient of interaction terms on HM and OI for KT is 0.093 and is significant on the basis of P<0.050
which proved H6; the adjusted R2 in model 6 is 0.323 and F value is significant on the basis of P<0.001.
It shows that model 6 has stronger explanation for dependent variable of KT. It proved that the greater
openness is, the stronger the influence of HM on KT is.
Finally, this study inspects the effect of independent variables and interaction terms on dependent
variable of KT. The result of Model 7 shows the regression coefficients of independent variable, such as
MM, SM, HM and OI have been significant at least up to P<0.05. The regression coefficient of
interaction terms on MM and OI have been significant at least P<0.05. The adjusted R2 in model 7 has
reached 0.509 and F value is significant on the basis of P<0.001. It shows model 7 has stronger
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explanation abilities for dependent variable of KT than the other models. It also proves that openness's
moderating effect seems to be more important to explain KT.
Table 3 Result of Hierarchical Regression Analysis (N=213)
Model 1
Model 2
Model 3
Model 4
Model 5
Model 6

Model 7

Firm age

-0.006

0.078

0.071

0.043

0.051

0.040

0.052

Firm size

-0.116*

-0.069

-0.091

-0.099*

-0.079

-0.099

-0.074

Industries

0.064

0.004

0.032

-0.010

0.004

0.037

MM

0.163**

0.135**

0.344***

SM

0.266***

0.182**

HM

0.316***

0.211***

OI

0.249***

MM×OI

0.412***

0.315***

0.294***

0.182***
0.406***

0.159**

0.293***

0.249***

0.232***

SM×OI

0.207***
0.045

HM×OI
2

R

2

Adjusted R

0.018

0.357

0.471

0.345

0.008

0.345

0.457

0.332

F-value
1.90
29.25***
34.93***
27.71***
Note：***means P<0.001，**means P<0.050，*means P<0.100。

0.000
0.102**

0.334

-0.065
0.093**

0.069

0.336

0.531

0.322

0.323

0.509

26.46***

26.65***

24.882***

The results of whole sample regression analysis show that firstly, OI has positively moderated the
relationship of MM and KT. It shows that the enhancing of firm openness is beneficial for playing better
role of MM. Secondly, the moderating effect of openness on SM and KT is not significant, which shows
that the interaction of openness and SM is little. Strengthening the relationship of two can promote KT
of innovation network. Thirdly, OI has positive moderating effect on relationship of HM and KT. It
shows that the strengthening of firm openness can promote to play the better role of HM. Finally, among
all hierarchical regression analysis models; Model 7 has the strongest explanations abilities of KT. It
shows that independent variable, such as MM, SM, HM and OI are all important for dependent variable
of KT. In the three moderating effects, OI is the most important for the moderating effect on MM and
KT.

5 Conclusions and Implications
This study conducted a questionnaire survey for 345 R&D staffs, middle-top managers from 52
strategic emerging firms in the Perl River Delta region and tested the moderating effect model of OI on
KG and KT. It proposes some related assumption and makes empirical analysis through path analysis,
SEM and HRA. The results of this study are summarised as follows: First, KG (including MM, SM and
HM) has positive correlation with KT. Second, OI has positive moderating effect with the relationship
between MM, HM and KT while it has insignificant correlation with the relationship between SM and
KT. These results can provide new thoughts for firm innovation network KG and KT. In methods, this
study draws the ideas of some scholars and developed the variable such as MM, SM, HM and OI, etc.
And the moderating effect among these variable has been made empirical analysis.
The conclusion 1 has echoed the study of Foss et al (2010). And it makes empirical study on the
relationship between KG and KT. It also verifies and expands the view of Gooderham et al (2011) [6],
whose idea is that firms’ governance mechanisms are beneficial for promoting the KT among different
organizations. This study has been made on KG among strategic emerging firms. It has not only
expanded its research scope, but also its content is so rich that its study makes more theoretical and
practical meaning. Conclusion 1 provides effective path for the practice of firm innovation network KG.
That’s firms can carry on the KG from MM, SM and HM.
Conclusion 2 enriches and expands its related study, such as Gooderham et al (2011) [6] etc. On the
basis of study on the relationship between KG and KT, this study introduces the concept on openness
and tests its moderating effect on the relationship between KG and KT. OI has positive moderating
effect on the relationship between MM, HM and KT and has insignificant moderating effect on the
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relationship between SM and KT. This conclusion interprets better the open innovation theory by
Chesbrough (2003) [1]. That is, the more open the firms are, the stronger the innovation networks of
firms are the more significant effect of KG is at this stage. The effectiveness of firms' openness may
have break point. This shows firms should pay attention to the practice of open innovation theory, break
out the boundaries of the firms and try to expand external resources, especially innovation resource
channels. In practice, firms should strive to strengthen the construction of innovation network and carry
out the open innovation model so that it can play better effect of KG to achieve the goal of gaining the
innovation resource for firms.
The results of this study not only has very important guiding meanings for KG of innovation
network in strategic emerging firms, but also has enlighten effect on the KG in knowledge intensive
firms. However, this study also needs to be deepened and refined further relevant questions. First, due to
the limitation of the sample, this study abandons a comparative study in different emerging industries,
which may bring out more interesting conclusion. Second, on the basis of a subjective way to collect
data, this study adopted many measures to ensure the quality of the data, but still have convincing
persuasiveness of the objective data. Third, the utility of KG not only express its KT, but also have
important impact on utility and knowledge creation. Although KT has strong representation, Full
examination the utility of KG in firms’ innovation network is undoubtedly more attractive.
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Abstract: To cultivate the consciousness and ability of students’ self-education, self-management and
self- service, promote the development of students' comprehensive quality and construct a reasonable,
standard, science grade, now we have made an investigation for students of 2012 Marine squadron. The
main content of this research include the students’ resource, family economic status and psychological
status as so on. According to the survey, the students who have stepped into a sophomore year still lack
of their own career planning and are full of confusion; therefore, the exploration of half militarization
management mode based on the vocationally-oriented education is very necessary. With the methods
of investigation and analysis as well as multidisciplinary integrated approach, this paper combines
career oriented training with academic career to carry out half militarization management under the new
model.
Key words: Psychology; Academic career; Vocation; Half militarization

1 Introduction
This paper investigates the basic conditions and makes the statistical analysis on my 2012 Marine
Engineering students so as to understand the students ' current economic, ideological, living conditions
better, and carry out service work. The survey was taken by anonymous questionnaire way and accept a
random samples in a total of 104, and 102 were returned, of which 100 valid questionnaires. And then
this paper will combine career oriented training with academic career to carry out half militarization
management under the new model.
1.1 The structure of student’s resource
According to the survey, we found that students from one-child families in 2012 Marine
Engineering are 138 people, accounting for 47%, 14 minority students, accounting for 4.8%. The
number of students from different regions is shown in Figure 1 students.
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Figure 1 Proportion of the Students from Different Regions

Meanwhile, according to the analysis about college entrance examination for students admitted in
2012, we found that: 70% of the total number of graduates, high school graduates accounted for 30% of
the previous, this data shows a higher proportion of previous graduates. In addition, compared to other
students, 2012 Marine Engineering students are two years older, with more repeat students.
1.2 The situations about economic
Students’ family economic situation includes income and consumption in school, so this survey is
mainly about the 2012 Marine Engineering students’ basic information, basic aspects of students’ family
income source, individual main source of income, personal consumption and other basic information on
economic conditions.
In the household economy survey shows that 68% of the proportion are rural students, the urban
student ratio was 32%, as shown in Figure 2 the main source of household, family income as shown in
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Figure 3.
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The students mainly come from poor rural areas; parents’ income depends mainly on farming, low
income levels, shown in Figure 3.
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Meanwhile, from the sources of economic analysis of individual students, we can find that the vast
majority of the student's living expenses are provided by the parents, and some rely on student loans, a
handful of students are with scholarships or work-study himself as living expenses. For the “how to look
at a part-time college students,” 50% of the students think it makes sense, 22% of students said they
would affect study, as well as a small number of students for part-time students are not interested in
this ，they believe that part of the blind part-time students, and even affect their studies.
Consumption levels of students in the survey indicate that while most people think the price of the
canteen, most people still choose to eat in the cafeteria. Figure 4 students monthly consumption levels.
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In the survey, 50 percent of students do not have overdraft phenomenon, very few students will be
seriously overdrawn, at present, and most of the students are not satisfied with their view of
consumption
1.3 The situation of psychology
Survey shows that about 40% of the students feel nervous, shy, and uncomfortable when talk to
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strangers. 45% of students feel interpersonal problems brought him the greatest psychological pressure,
about 30% of the students believe that psychological studies brought them the greatest pressure, in
addition, about 25% of the students believe that love and family problems brought them the
psychological pressure.
Students also said that entering college life would feel uncomfortable with a loss. Because,
compared to the intense high school life, college is more easily for everyone to create a relaxed,
self-atmosphere. In college, the University is not all about studies, the university is required to improve
the overall quality. Part of the interview questions excerpt follows (Q represent question, A is the
answer):
Q: In you imagine, what college life should be like? A: Get excellent results, but also to develop
their own interests. Learning and development interests over the amateur field, to have a good
relationship, and more, make friends and make their future a little more chance.
Q: What do you think you recently less pleasant thing? A: too many things, a little busy. Yet started
school, I felt the time have all been utilized and a bit of loss, frustration.
Q: In College, what do you think is the most important? A: I feel that learning is the most important,
of course, not all learning, extracurricular experiences and a good man-machine relationship is also very
important.
Q: After graduating from college, what kind of work you intend. A: Working on the boat
In recent years, with the accelerating pace of life and the fierce competition, college students face
increased learning, living, emotional and employment pressure significantly, as a result, psychological
problems have become increasingly prominent, directly affect the health and growth of college students.
And do harms to harmonious atmosphere in the campus. Obviously, the mental health of college
students has become a problem which cannot be ignored. This phenomenon has caused widespread
concern departments and the community. The survey analyzes the performance of students'
psychological health problems mainly in two aspects:
Objective aspects: academic pressure, including pressure, interpersonal brought pressure, the
pressure of the family, love, respect;
Subjective aspects: psychological conflicts that students are often faced with the reality of life is
not compatible with each other, they cannot have both fish and bear's paw choice, then you prone to
psychological conflict. Psychological conflict often gives a sense of frustration; a direct impact on the
individual is the psychological pressure. Without the right of self-evaluation, college psychology is not
mature, and sometimes only see their own strengths, cannot see their own shortcomings, or see own
shortcomings, disheartened, lack of confidence. Sometimes their expectations is too high, whatever their
pursuit of something beyond itself: some of their lack of hope, lazy and loosened, dronish;
psychological quality is poor, low mental capacity, but also psychological problems is an important
reason.

2 The Exploration of Half-Militarization Management Mode
Through the understanding of students’ basic situation, combined with the actual situation of half
militarization management of our school’s students turbine squadron, we deeply realize that in the
process of guiding the education of students, we should strengthen the students’ professional identity,
sense of honor, and a clear professional training objectives and employment destination, to find a mode
to suit the characteristics of the professional education.
2.1 Educational Objectives
To cultivate marine engineers who have all professional knowledge of marine engineering, conform
with the demands of the provisions of the international convention on Standards of Training,
Certification and Watch keeping for seafarers, 1998 (STCW78/95) and of Seafarer Training,
Examination and Certification in China, be qualified for marine engineer of type A. The student can also
be engaged in marine engineering maneuvering, maintaining and supervising ship repairing and building
work, Maritime management, vessel inspection, etc. in any shipping and ocean engineering enterprises
or institution.
Marine engineering implements half militarization management, half militarization management is
an important measure to cultivate advanced navigation talents. It aims to develop the students’ good
political quality, organizational discipline, and team work spirit and commitment, enhance navigation
class specialized students’ professional accomplishment and leadership, which leads students to be
“adaptable, pragmatic, innovation” internationally competitive navigation class specialized talents with
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high quality.
2.2 Employment to marine engineering specialty
The student can obtain the diploma of undergraduate course and the bachelor's degree of
engineering after 4 years' studying and training of specialized courses of undergraduate course and
passing through examinations and verifications stipulated by school and relevant national authorities.
After possessing the seniority stipulated, the student can obtain certificate of competency for seafarers
according to relevant regulations. The graduate should obtain the knowledge and abilities as follows:
(1) Familiarize basic knowledge of power device, electric equipment, hydraulic pressure,
pneumatic, and mechanic-electric.
(2) Familiarize basic skill of measurement, maintain and overhaul for marine machine systems. Be
able to maintain, repair and use the shipping electromechanical equipment; have operation ability in
basic technologies, such as lathe work, bench work, and welding etc
(3) Possess the ability to operate marine power plant and supervise shipping building.
(4) Familiarize the regulation, rule and convention about maritime safety and pollution prevention.
(5) Know the development of maritime transportation.
(6) Have the ability to read English data onboard a ship, write engineer’ report, memos, Fax &
E-mail, communicate with a foreigner.
(7) Have the knowledge of database administration and application on board.
(8) Know the basic ways and means to research and query literature and possess the preliminary
ability of science research and practical work
Graduates can be engaged in ocean and offshore turbine management work of the vessel in
shipping enterprises and institutions, also be engaged in the maintenance-related work in the shipping
department, harbor superintendence, ship inspection and other related enterprises. In addition, graduates
can also in shipyard, Marine diesel engines factory, mechanical engineering or related units. Latest five
years graduate employment situation as shown in figure 5.

Figure 5

Latest Five Years Graduate Employment Situation

2.3 Explore career oriented education mode
By the statistics of Marine engineering in recent years, the employment situation is not hard to find
that the proportion of graduates engaged in ocean shipping proportion has reduced year by year and
more and more students choose to obtain or push free for postgraduate student. Reasons mainly include
the following factors:
Social environment .Shipping industry is experiencing "recession", rare heavy losses in industry.
Shipping industry may even face industry 'bankruptcy;
Family environment .The student family environment is getting better; more parents no longer want
their children to work in hard-going oceangoing ship environment.
Student own factor. Students' professional knowledge is not enough, blindly follow the trend, not
have a clear understanding of his academic and career.
For this purpose, we need to explore a lead way suitable for students' career development
education.
2.3.1 Strengthen students' understanding
Strengthen the sense of half militarization management identity of students. Especially strengthen
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the construction of half militarizing management culture, so that all the teachers and students continue to
establish sailing class talents cultivation of new values, ideals and beliefs constantly. Half militarization
management implementation and deepened, must be widely accepted by the students, making half
militarization management from system level rise to culture.
Strengthen students' sense of identity. Through a series of reform measures, to make the students
understand the development level of main shipbuilder and shipbuilding industry at home and abroad and
professional characteristic and status of the ship in the famous maritime colleges and universities .Guide
the student to recognize that as a state-level ship professional discipline, our school has a significant
influence in shipping industry, inspire the students' enthusiasm for the professional, set up the
confidence of the students on this professional.
Have a clear understanding on the cultivation of the students' professional goals. Seeking the
correspondences of academic career planning and career planning from admission, infuse career
planning into the university four years of study and life.
Define the direction of graduates services and jobs. To make the students understand the
professional can be in ship building, inspection, and various enterprises and institutions, the maritime
safety administration and scientific research, colleges and other units. At the same time, through all
kinds of actual cases, to let the students understand the enterprise salary and development prospect of
oral confession, creating favorable conditions for students to better jobs in the future. In addition, to
enable the students have a correct and clear understanding of the current employment situation.
Strengthen professional elective courses. On the basis of clear training objectives, to encourage
students to choose professional elective courses according to own hobby pertinence, broaden their
horizons, promote theoretical accomplishment, to train themselves into Marine supervisor and hull
design professionals, to lay a solid foundation for future career development.
2.3.2 To strengthen the student ability raise
At present, graduates are often not objective enough to the evaluation of their own capabilities,
can’t have a correct understanding of their own ability and level. Therefore, establishing the correct
“ability evaluation system”, causing students to clear the ability they require is imminent.
Use qualified certificates to evaluate students' vocational skills. Make students clearly aware that
degree certificate, diploma is no longer adaptable to the enterprise and the market demand for
high-skilled talents, strengthen the crisis consciousness of students, make students more active to pass
the corresponding English, computer and other qualification exams. With the development of the society,
certificate has become a requirement to measure college students' vocational ability.
At the same time, strengthen the cultivation of students' basic ability; make the student equipped
with language competence, written communication, self-care and self-discipline, sense of responsibility,
integrity, judgment and discrimination, interpersonal ability, the ability to solve the problem of
development, organization and management ability, innovation ability, etc.
2.3.3 Occupation career and academic career fit
It is objectively necessary that college students should draw up their career planning before entering
university in line with their own actual situation, choose those professionals that meet their own interests
and the needs of social development, after entering university, they need to re-understand their own selves
and adjust the individual career planning, and make good preparation actively in knowledge, skills, ideas,
psychological and other aspects.
College planning which is actually means college students according to their own situation,
combined with the existing conditions and constraints, established the whole university's academic goals
for themselves, as well as achieving the target and determining directions, time and plans for their
actions.
Namely, they have to learn what, how, when, in order to ensure their smoothly finish of school, also
lay the foundation for successful employments or open up a career. Only timely design their own
programs, clear their own academic goals, improve the advantages of quality, is likely to seize
opportunities in the fierce competition in the future, gaining one’s success.
Freshmen have passed the procession of professional enlightenment; sophomore year students get
more professional enlightenment, followed by junior school year will face career choice, senior school
year that facing the graduation.
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College Students' Career Oriented Process

Among them, the professional initiation stage lead the students to study for career choice gradually,
carry out various forms of career planning design competition, with a simple understanding of their own
career planning, at the same time in the process of personal planning, add mid-team leader, the teacher
in charge, outstanding students, parents and so on “mentor” all-in-one to promote the integration of the
guide, as well as getting constant feedback, amending career planning.
It includes four stages:
Firstly, self understanding: it is the basic of individual planning to strengthen self-awareness, aware
of their basic situation, characteristics;
Secondly, target implementation phase: rational goal orientation, can not only satisfy one’s sense of
achievement, can also urge him toward the target.
Freshman year, for example, a scholarship, a student cadre, attending a recreational activity,
communicating with teachers actively, participating in various activities, such as schools, departments,
in order to improve the interpersonal communication skills, rich social experiences;
Sophomore year, through the basic qualification certificates (CET4,CET6, the computer level test,
mandarin level test, etc.), at the same time, pay attention to improve their basic quality, by taking part in
the student union or community organization, exercise their various abilities, and test their knowledge
skills. Start trying part-time jobs, social practices, engage in professional jobs related to their future
career in spare time, enhance their own sense of responsibility, initiative and responsibility
consciousness;
Junior year, solid professional knowledge, taking both interest and employment related courses,
attend a college student technology competition, seriously face the professional internship and so on. As
a sprint phase of the academic plan, targeted at improving work skills, and to collect information,
participate in related training actively, as much as possible to obtain the corresponding qualification
certificate and professional qualification certificate, cultivate their ability of employment. Learn to write
your resume, cover letter, job skills, etc at the same time;
Senior year which students will wholeheartedly prepare for the employment qualification
examinations (such as maritime bureau assessment test, the sea certificate examination, postgraduate
entrance exam, civil service exam and so on).At the same time, review the past three years of university
life, summarize the first three years of harvest: conclude test whether their academic goal is clear,
whether it is consistent with what I pursued. Gradually stepped into the stage of choosing a career, an
active part in recruitment activities, check their preparations and accumulations in practice, use the
conditions offered by the school actively, understand the employing company information provided by
the employment guidance center, strengthen job skills, and simulate the interview training, as much as
possible under the condition of the preparation, cast exercise to find satisfied job, hand in a perfect
answer to the university’s four years of learning career for himself.
Thirdly, academic ideas and profession set up stage.
After entering university, on the one hand, every student has to set up a correct view of studies.
Thought is the forerunner of the behavior, with different kinds of academic views; treat school will have
a different attitude and performance. University is the most splendid time of one's life, a lot of time is in
the hands of students, they can sway youth, chasing dreams. Academic view is also a kind of attitude to
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life, every college student should set up correct view of education, with a kind of responsible attitude to
himself and to others and social correcting their own academic attitude, start from cultivate their
willpower, resist the various temptations, to be a targeted, pragmatic, positive college students. On the
other hand, every college student must handle the relationship between the individual and others, set up
the correct concept of career. Each person's value includes two aspects, personal value and social value.
Personal value is personal development and society contribution for personal development; Social value
is refers to the personal contribution for the development of the society during the procession of one’s
practices. Professional view is gradually formed in the long-term professional practice, has its own
production and development rules, once it is formed, in turn it influent and guide specific professional
work and professional behavior. When a person confirm their professional view, at the same time,
should be combined with the specific circumstances of the targeted to establish their own professional
view, what suits own is the best that can maximum display personal talent and ability.
Study is the first duty of a student, academic and professional is two stages that a college student
have to experience, each college student should have a clear understanding to himself at different times,
should know what they want, even more have to have confidence, courage and perseverance to pursue
their own ideal, such life is a brave and entire life.
Fourth, perform validation stage.
Whether reasonable career planning can effectively play depends on having a right planning and
execution or not, execution of career planning is a long-term and comprehensive process which needs
one’s insist and explore, also need advice and support from the outside. In the process, will inevitably
encounter difficulties or find new problems, this requires students to adjust plan; on the other hand, to
keep the communication with teacher (mid-team leader, the teacher in charge), can also be conducive to
the plan’s execution.

3 Conclusion
College students’ career planning helps to guide the academic planning, this program
fundamentally help students to think about the goal the colleges’ talent training. The ideas follow
the growth of college students' individual rule, pay attention to the growth of the college students'
learning phase. Practice academic career planning education idea during the career planning
guidance, to guide students to clear the significance of learning, to realize the purpose of learning is
not just for passing the exam or getting higher scores, but a kind of professional skills, an ability to
adapt to society. Therefore, bring vocational education to college students in the school education is
especially important.
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Abstract: The main purpose of this paper is to investigate the impacts of fluctuations in international
crude oil prices on China’s CPI and PPI and its pathway. In order to quantifying their impact and
transduction pathway, Granger causality test and the VAR model impulse response function were used in
this study. The time span of the data used in this paper was from January 2001 to April 2014. Through
empirical analysis, the main conclusions of this paper are: (1) the volatility of the oil price has a direct
impact on the PPI, and has an indirect impact on the CPI. At the same time, PPI has a direct impact on
CPI. (2) The volatility of the oil price is the one-way Granger cause for the change of PPI, while PPI is
the one-way Granger cause for the change in CPI. The corresponding policy implications are: (1)
government should not only strengthen the system of inspections and predictions about the international
crude oil price fluctuations, but also develop our own oil futures markets as quickly as possible; (2)
government should expedite the development of the domestic oil pricing mechanism. The
market-oriented pricing mechanisms should be adopted for the timely adjustment of domestic oil prices;
(3) In order to remove the institutional barrier in the propagation path of crude oil prices, the
government needs to actively introduce private oil enterprises to participate in market competition, thus
breaking the deadlock of the monopoly existing in the oil production and supply.
Key words: Volatility of international crude oil prices; Granger causality test; VAR model; PPI; CPI

1 Introduction
Crude oil prices have experienced an unprecedented volatility in recent years. From January 2002
to July 2008, the price raises from $20 a barrel to $147 each barrel then fell sharply to $32 a barrel in
January 2009. Due to the rapid development of China's economy, the demand of oil is increasing fast,
the amount of imports employ the amount of need more than 50%. The most of our oil imports usually
use the way of spot trading, oil prices have a profound impact on China's macroscopic economy. The
international crude oil price fluctuations which impact our production and life undoubtedly have
important practical significance.
Literature on the economic impact of oil price fluctuations on net oil importer mainly focused on
two aspects: Firstly, whether oil price fluctuations and economic output have a long-term relationship;
secondly, if there is an asymmetry problem about the impact of oil price changes on economic growth.
For the first aspect of the study, Hooker (1996) considered in the industrialized countries, oil price
shocks for industrial output did have a significant negative effect, but on the whole, oil prices weakly
impact on the overall economy; Blanchard and Gali (2007) studied the relationship among inflation ,
economic output and oil prices in the industrialized countries in the 1970s, they think that after a period
of time, the dynamic effect of the impact of oil prices on the economy will significantly reduce. For the
second aspect of the study, Hamilton (2003) argue that net increase in oil nominal price have a
significant effect on real GDP growth, the influence of rising oil prices was more than declining of the
price, and based on the simple fix early stage prices decline effect of rising oil prices on the economy is
more difficult to predict; Alessandro (2008) used structural VAR model to study the impact of oil price
shocks on output and prices of seven industrialized countries and the reaction of monetary policy
variables to external shocks, the results showed that hypothesis of oil prices effect on inflation ratio
cannot be rejected, the changes of oil prices play an instant role in related goods price.
Domestic scholars mainly from two aspects analyze that the international oil price fluctuations
have an impact on the domestic economic. On the one hand, they explored the relationship between
crude oil price fluctuations and economic growth in China. Han Minchun etc (2007) used the
Granger causality test method to study the relationship between international crude oil price
fluctuations and China’s manufacturing exports. They believe the rising oil prices made our
manufactured goods export growth slowing, but increasing rate of manufactured goods exports was
*
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not the reason of the international oil prices rising further; Weng fei (2006) used three variable VAR
model to study the effect of oil price shocks on economic growth in China; On the other hand,
domestic scholars analyzed the impact of crude oil prices changes to China's commodity price and
its transmission mechanism. Li Hongkai (2006) argued that the international oil price fluctuations
have a certain impact on commodity price level in China, government should consider the oil prices
changes when it deal with inflation; Ren Zeping (2007) used input-output price model to measure
the influence degree of the crude oil price fluctuation on China's overall price level and
departments product price, and analyzed the crude oil price transmission mechanism; Chen Yanling
(2007) argued the impact of international crude oil prices fluctuations on the American consumer
price index was obvious, but the impact on China was not obvious; Lin Yongsheng (2008) explored
the rising energy prices had an effect on the economic entities and its transmission mechanism, he
considered the impact of energy price volatility on China’s commodity price level was not obvious,
the main reason was that the energy price formation mechanism was not fully market-oriented. He
Liping (2008) empirical analysis argued there was upside down between the PPI and CPI at present,
the CPI was the cause of PPI changes. Dong Xiucheng etc (2011) argued volatility in international
oil prices had a significant impact on the external leverage, which was nonlinear. Wu Zhenxin etc
(2011) argued the main impact of rising oil prices on the economy by VAR (2) model and impulse
response analysis was: it didn’t reduce the gross domestic product, but it would slow economic
growth. Cheng Yufeng (2012) considered the relationship between international oil price volatility
and domestic agricultural prices was in the linear and nonlinear among the conversion.
Although in these documents domestic scholars used a variety of methods, and analyzed the effect
of crude oil prices fluctuations on China’s price from various angles, but lacked the necessary empirical
analysis aiming at specific pathways and effects of impact of crude oil price fluctuations on the
commodity prices. Therefore, this article attempted to combine China’s current market conditions and
market structure, and studied specifically the pathways and mechanisms of the international oil price
fluctuations, and further researched on international oil price fluctuation on the impact of PPI and CPI
in China, and then proposed appropriate policy recommendations.

2 Data and Methodology
2.1 Data
China has become a net importer of crude oil in 1993. After 1998, China's crude oil is priced
reference to the development of international oil, refined oil is monthly linked with international market
prices from June 2000, the National Development and Reform Commission develops benchmark prices
of oil products. The standard price is based on three changes of oil prices which change in Singapore,
New York and Rotterdam, monthly weighted according to the weight of 6:3:1. Therefore, the data
selected section of the paper is from January 2001 to April 2014 monthly data, each sample containing
160 data.
The current international oil trading mainly reference to four types: U.S. West Texas Intermediate
crude oil (WTI), the United Kingdom North Sea Brent crude oil (BRENT), Dubai sour crude oil
(DUBAI) and Tapis sweet crude oil (TAPIS). Among them, WTI Crude oil is pricing benchmark of the
world's crude oil, the price action is an indicator of other crude oil price. Therefore, we select the WTI
crude oil spot market prices on behalf of international oil price; select a range of data the same as above,
which is from the U.S. Department of Energy official website (http://www.eia.gov). Our monthly data
of consumer price index (CPI) and producer price index (PPI) are derived from China Economic
Information Network database. In order to eliminate the influence of the season and reduce the volatility
of the data, the data selected in this paper is the previous year on year data, and data has been
logarithmic processed.
2.2 VAR model
In order to further describe the dynamic reaction path of the different impact among the three
variables, we establish simplified vector autoregressive (VAR) model to analyze respectively reaction
conditions of three variables about various shocks. The shock response function describes dynamic
effect process of the unit change of structural formula on endogenous variable, or the current or lag
impact from endogenous variable influencing on formula one standard deviation change. When
estimating economic shock response function, we assume that the order of the shock is:
WTI→PPI→CPI, so shock sequence shows the basic impact reaction process that international crude oil
price fluctuations influencing on the of domestic economic. Specific model is as follows:
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3 Empirical Analyses
In order to further study on conduction effect and mechanism of the impact of international crude
oil price fluctuations on China's economic, we use the simplified VAR model to study the relationship
among WTI, PPI and CPI.
3.1 Unit root test
In order to avoid spurious regression problem, we must test stationary of the variable data. Table1
shows the time series unit root test results of three variables WTI, PPI, CPI. Test results show that the
time series of three variables are all I(1) sequence.
Time Series
WTI
WTI

PPI
PPI
CPI
CPI

Table 1 Time Series Unit Root Test for WTI, CPI and PPI
ADF
Critical Values
PP
-0.1623
-1.9428
-0.2136
-8.8949**
-2.5796
-8.9333**
-0.0274
-1.9428
-0.1755
-5.6267**
-2.5797
-4.5891**
0.3222
-1.9430
-0.0417
-5.7244**
-2.5807
-12.2837**

Critical Values
-1.9428
-2.5796
-1.9428
-2.5796
-1.9428
-2.5796

Note:  is a lag different first-order differential operator; *** indicates 1% significance level, ** indicates 5%
significance level, * indicates 10% significance level, same as follows.

3.2 Conduction path analysis
Generally, the impact of international oil prices on domestic prices, mainly through two ways of
conduction: A conductive path is called petroleum products, its basic conduction line is: international
crude oil prices to domestic oil and gas prices to transportation prices, industrial oil prices, residents gas
prices to PPI and CPI. This approach is mainly carried out by the conduction of oil and gas products, it
would have a direct impact on the CPI. The other one is called organic chemical product conduction
path, its conduction line is: international crude oil price to domestic organic chemical product prices to
plastic, rubber, chemical and other industrial intermediate goods prices to PPI and CPI. This approach is
mainly through organic chemical products and the impact on the CPI is indirect. The following is about
specific analysis of Oil price fluctuations’ impact on domestic prices of the process and effects of two
conduction pathways.
3.3 Cointegration test and Granger causality test
Since the time sequence of three variables is I(1) sequence, we use Johansen cointegration test
method to test the cointegration relationship among the three sequences. The test results are shown in
table 2. Test results show that under the 5% significant level, we refuse to the original hypothesis that
there is not cointegration relationship. Continuing to compare the 2ed characteristic roots, there is only a
significant cointegration relationship among the three sequences. This shows that the three variables
have a stable equilibrium relationship in the long term trend.
Table 2
Null Hypothesis

Eigenvalue

None
At most 1
At most 2

0.1355
0.0389
0.0005

Cointegration Test for WTI, PPI and CPI
Trace
Max-Eigen
Critical Values
statistics
Statistics
28.7995**
24.2759
22.5684**
6.2310
12.3209
6.1543
0.0767
4.1299
0.0767

Critical Values
17.7973
11.2248
4.1299

After the stationary test of three variables, we use Granger causality test to further determine the
effects of the relationship among the three variables. Test results are shown in Table 3. Test results
clearly show that at the 5% significance level and in the case of five years lagging, oil price fluctuation
has a significant one-way impact on PPI, which shows changes in international oil prices has the ability
that infers and explains the behavior capabilities of the producer price index changing. Meantime Table
3 shows that the PPI has a significant Granger impact on CPI, but the opposite causal relationship does

Proceedings of the 11th International Conference on Innovation & Management

·58·

not exist, which is in line with our common sense, that the producer price index is the reason for
changes in the consumer price index. Lagged values of the former can help predict the latter, but the
latter does not predict the former.
Table 3
Null Hypothesis
WTI does not Granger cause PPI
PPI does not Granger cause WTI
WTI does not Granger cause CPI
CPI does not Granger cause WTI
PPI does not Granger cause CPI
CPI does not Granger cause PPI

Granger Test Results
F-statistic
18.4032
1.5786
2.1393
2.2143
2.3964
2.0740

Prob.
4E-14
0.1697
0.056
0.064
0.040
0.072

3.4 Impulse response function analysis
According to the likelihood ratio test modified by Sims (1986), choosing the lag of 2 order VAR. In
the graph of the impact response function, the horizontal axis shows the impact of time interval and
select impact response function of lag for 36 months. Longitudinal axis reveals variables changing
percentage points, and dotted line shows confidence limit of 1 times of standard deviation. Figure 1
shows the PPI respond to the impact of oil price fluctuation. Figure 2 shows the CPI impact on PPI
reaction results.
In figure 1, when 1% price changes impact occurs, PPI shows an obvious fast expansion reaction in
the first five months, the expanding role achieves the greatest degree in 5th month, causing a change of
increasing by 1.22%. From the sixth month to fifteenth month, expansion function extends to
monotonically decrease slowly from 25th month to 36th month converging to zero. This means that the
impact of the international oil price changes on the fluctuation of PPI have weakly continuous function,
because over a longer period of time, production enterprise can improve the efficiency of energy
utilization and energy alternative ways to alleviate the impact of oil price fluctuations.
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In Figure 2, when 1% of PPI changes impact occurring, the impact reaction of the CPI on PPI
presents obvious expansion, the expansion effect achieving the greatest degree at 8 months, leading to
the CPI growth rate increase by 0.35%. Then the impact of PPI on the CPI continuously slows closely to
zero, which manifests the characteristics of PPI’s the long-term impact on the CPI.

4 Conclusion
Through the empirical analysis of the relationship among PPI, CPI and changes of oil prices
indicates that the presence of co-integration relationship is among the three. Indexes the Changes of
international crude oil prices are the unidirectional Granger of PPI changes, while PPI changes are the
unidirectional Granger of CPI. PPI has significant one-way impacts on CPI. The impulse response
functions are among them providing extra-evidences for the results of Granger causality tests.
The implications: (1) the governments should pay more attention to the fluctuations of international
oil price ,and take measures to reduce the impacts on prices which is caused by the intense oil price
fluctuations. For example, China governments should establish the strategic oil reserve systems, and
build a perfect oil future markets, which can strengthen the China governments’ influence on the
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international oil market; (2) the government should introduce the private enterprises to participate in the
oil market competition, to break the monopoly in the production process and supply chains. The
governments also should abandon the price controls on the oil and make price lever play a more
important role, add the external cost of all kinds of pollution of the environment in the businesses costs,
promote the petroleum resources saving and environment protection, and promote the economic growth
mode transformation.
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Abstract: Distributed innovation can improve enterprise technology innovation capability and
performance. Meanwhile, network embeddedness is an important attribute which determines enterprise
behavior and performance. This paper analyzed the effect of distributed innovation on network
embeddedness, and found that distributed innovation affects both structural and relational embeddedness
thereby determines innovation performance. For better demonstration, this paper studied the typical
distributed innovation case of Boeing 787 at last.
Key words: Distributed innovation; Network embeddedness; Boeing co

1 Introduction
In the era of knowledge economy and globalization, it becomes increasingly difficult for
enterprises to achieve innovation successfully relying on closed innovation, while the highly open
innovation model is unable to overcome the problems of insufficient incentive and the spillover of core
technology. In this context, distributed innovation as an innovation model between closed innovation
and open innovation emerged. Distributed innovation is an open innovation model, but also an
integrated innovation model. It can promote technology innovation capability and performance by
integrating global innovation resources, including knowledge, information, market or so. Meanwhile,
research on network theory showed that the enterprises’ economic behavior was affected by
relationships between individuals and the overall network attributes, network embeddedness determinate
the quantity and quality of resources that enterprise can access, and then determinate
enterprises’ technology innovation capability and performance. For a long time, academia has been
researching on how distributed innovation promotes enterprises’ technology innovation capability and
performance. Network embeddedness can be a good perspective for this issue. Therefore, studying the
effect of enterprise distributed innovation on network embeddedness makes significant sense.

2 Literature Review
2.1 Distributed innovation
Distributed innovation is a new technology innovation model emerging in the background of the
era of knowledge economy, globalization, and the rapid development of information and communication
technology. Coombs and Metcalfe defined distributed innovation as a model that technology and related
capability to innovate was achieved across multiple companies and other institutions of knowledge
production [1]. Yves Doz and Keeley Wilson believed that distributed innovation is a global innovation
model relative to single point innovation. Enterprises bring together innovative ideas, innovative
technology and knowledge from multiple markets in global operations, and integrate into a global
innovation advantage. Li Peilin and Huang Guoqun considered that multinational group distributed
innovation was launched by a leading multinational company, then the leading multinational company
selected innovative tasks and assign them among innovative partners or inter innovation agencies, and
integrated innovative achievements at last[2]. Liu Guoxin defined distributed innovation as an innovation
model with which intra-corporate and partnerships could conduct innovation activities in cross regions
on the basis of knowledge sharing and common network platforms [3].
In summary, the Implementation process of enterprise distributed innovation consists of six stages
as follow: establish cross-regional partnerships; select innovation tasks; modularize innovation tasks;
coordinate and control innovation process; integrate innovation achievements; commercialize
innovation achievements. In the whole process, information and knowledge sharing is the basis for
successful innovation because of the dispersion of Innovative organizations and innovation
achievements.
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The Implementation Process of Distributed Innovation

2.1 Network embeddedness
The concept of network embeddedness was first proposed by Granovetter, it refers to the social
structure and economic activities interact in industrial society and economic behavior was affected by
relationships between individuals and the overall network attributes [4]. The mainstream theory divided
network embeddedness into two categories: structural embeddedness and relational embeddedness.
Structural embeddedness indicates the whole attributes of the network and the organization’s location in
the network; while relational embeddedness indicates the closeness of the relationships between
organization and the other members.
Network embeddedness has significant effect on technology innovation capability and performance.
Hagedoorn and Duysters found that enterprises could acquire knowledge more effectively and enhance
technology innovation capability through embeddeding in networks [5].Fan Qunlin confirmed that
structural embeddedness and technology innovation performance had a positive relationship [6]. Du Jian
and Jiang Yanbin’s research shown that network embeddedness could affect enterprises’ knowledge
capability, then affected their technology innovation performance [7]. Wu Xiaobo found that relational
embeddedness could accelerate the acquisition and application of knowledge, and then promoted
technology innovation performance [8].
To summarize the theoretical research above, at present, domestic and foreign research have
confirmed that both distributed innovation and network embeddednss have effects on technology
innovation capability and performance, but studies on the relationship between distributed innovation
and network embeddednss are relatively less. We will commence the study in the following.

3 The Effect Mechanism of Distributed Innovation on Network Embeddedness
3.1 The relationship between distributed innovation and network embeddedness
As shown in Figure2, on the one hand, network embeddedness is the premise for enterprises to
implement distributed innovation (In fact, network embeddedness is the premise of all the
economic activities of enterprises). Enterprises have to embed in innovation network which composed
of many different innovation subjects, such as suppliers, universities, users, governments, to implement
distributed innovation. Scholars like Sawhney Mohanbir and Coombs’s research had proved the point.
On the other hand, enterprises distributed innovation can affect the network embeddedness. Enterprises’
cross-regional cooperation will directly change the size and density of their networks and their locations
in networks, as well as their relationships with partners.
premise

Network
Embeddness

Distributed
innovation
affect

Figure 2

The Relationship Between Distributed Innovation and Network Embeddedness

3.2 The way distributed innovation affects network embeddedness
The research on network embeddedness is mainly based on “structure-relational embeddedness”
theoretical framework. The structural embeddedness will be measured with the size and density of
network and the enterprise centrality; while relational embeddedness will be measured with trust,
information sharing and solving problems jointly. The way distributed innovation affects network
embeddedness is shown as Figure3, enterprise distributed innovation affects network embeddedness; and then
network embeddedness affects the quantity and quality of resources available; at last, the resources available
affects technology innovation performance.
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Figure 3

The Way Distributed Innovation Affects Network Embeddedness

3.2.1 The effect of distributed innovation on structural embeddedness
(1) The size and density of network
The size and density of network will increase when enterprises implement distributed innovation.
The size of network means the extent of linkages between enterprise and the external, while the density
of network means the reachability among enterprises. In the process of distributed innovation, on the
one hand, enterprises can set up branches like subsidiaries, R&D centers worldwide, and then construct
sub-network locally through these branches. On the other hand, enterprises can cooperate with local
innovation organizations to embed in their networks. In these ways, the size of the enterprises’ existing
networks expands. Moreover, the linkages among different innovation organizations can enhance the
density of network. The improvement of the size and density of innovation network can help enterprise
to acquire more innovation resources, thereby promoting technology innovation performance.
(2) Enterprise centrality
Enterprise centrality indicates the enterprise’s location and position in innovation network, and
reflects the enterprise’s importance in innovation network. It can specifically be measured with node
degree and node betweenness, the node degree refers to the quantity of nodes which connected with the
enterprise directly; while the node betweenness refers to the proportion of the quantity of the shortest
paths that go through a specific node and the quantity of all shortest paths, it reflects the intermediary
role of the node. To implement distributed innovation, the enterprise can enhance the node degree by
cooperating with new innovation partners. What’s more, enterprise can enhance the node betweenness
by connecting cross-regional enterprises. The increase of enterprise centrality means promotion of its
position and power in the network; and this will help enterprise to strengthen coordination and control to
other members. In additional, according to structural holes theory; enterprise can acquire non-redundant
information and control key resources by acting as a bridge.
3.2.1 The effects of distributed innovation on relational embeddedness
(1) Trust
Trust refers to reliable benefits which based on commitments of the partnership on both side. The
effect of distributed innovation on the trust between enterprises and partners are shown in two aspects.
First, there are three ways for enterprises to construct partnerships with other innovation organizations. 1)
To set up braches locally, such as subsidiaries, R&D centers, this inter-organizational relationship itself
has a high degree of trust. 2) To deepen cooperation with the external innovation organizations based on
the existing relationships. In this way, enterprises and the external innovation organizations can further
strengthen the trust each other. 3) To select new partners, organizations usually use a rigorous set of
criteria to select cross-regional partners, such as the partners’ capability, credit. Ultimately, the
establishment of partnerships between organizations means that they win the trust of each other.
Secondly, one of the purposes for enterprises to implement distributed innovation is to breakthrough
organizational boundaries and geographical constraints, and then seek partners possessed of
heterogeneous resources and establish long-term and stable cooperative relationships with them, because
organizations can maximize the resource advantages through the complementary resources and the
long-term and stable partnerships are helpful to reduce the search cost and transaction cost. Such
intention and means of cooperation can strengthen the trust between organizations.
(2)Information sharing
Information sharing is an important basis for enterprise distributed innovation. Knowledge is a kind
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of information, so information sharing includes knowledge sharing. In the process of distributed
innovation, frequent exchange of information becomes the important content because of the geographic
dispersion of innovation organizations. Only through continuous communication with cross-regional
partners, can enterprises coordinate and control the innovation process, as well as achieve collaborative
researching and developing in virtual situation. The purpose of distributed innovation is to promote the
generation of new knowledge through knowledge sharing (especially tacit knowledge) among
heterogeneous members, because technology innovation is essentially to create and commercialize
knowledge. In summary, information sharing can strengthen relationships between the enterprise and
partners, thereby improve enterprises’ relational embeddedness.
(3) Solving problems jointly
Solving problems jointly includes three aspects: sharing missions, helping each other to solve
problems and overcoming difficulties synergistically. Distributed innovation is essentially a
cross-regional collaborative innovation model. One of the vital contents of collaborative innovation is to
solve problems jointly in the process of innovation, thereby to improve innovation efficiency. In the
process of distributed innovation, the common cases of solving problems jointly include: joint R&D
among organizations; provide technical and process guidance to each other; suppliers and users provide
innovative suggestions to enterprises. Therefore, solving problems jointly is an important part of
distributed innovation. It can strengthen the relationships between enterprises and partners; the
cooperation between Toyota and its suppliers can be a good case.

4 A Case Study on Boeing Co.
Boeing Co. is the world’s largest civilian and military aircraft manufacturer, as well as one of the
representatives of innovative enterprises. So far, Boeing Co. has developed lots of outstanding civil
aircraft series like 747, 777 and 787 through continuous innovation. Till now, its model of technology
innovation has undergone three stages: independent R&D, subcontract production and distributed
innovation. The birth of the Boeing 787 Dreamliner is just a typical representative of successful
implementation of distributed innovation of the Boeing Co. Through distributed innovation, the Boeing
787 made a great breakthrough in technology innovation, and shortened 33% of the time to market, as
well as saved 50% of the cost of research and development.
The work of the Boeing 787 Dreamliner’s innovation was completed by hundreds of innovation
organizations distributed all over the world. Figure 4 shows the simplified distributed innovation
network of the Boeing 787 which was composed of Boeing Co. and its key partners in the main
innovation regions in the world(in fact, the real network is larger and more complex ). The network
includes Boeing Co., 23 tier one suppliers, 28 R&D centers, 10 aircraft manufacturing factories and
numbers of universities and other innovation organizations. Boeing Co. established a huge innovation
network around itself through the cross-regional cooperative innovation in the global scope, thus greatly
improved its structural embeddedness, thereby made great contribution to technology innovation
performance of the Boeing 787. In the aspect of membership, the Boeing Co. selected 23 tier one
suppliers possessed of good technology innovation capability and brand reputation to strengthen
management, as well as established a long-term and deep relationship with other innovation
organizations which were chosen. In the allocation of innovation tasks, the Boeing Co. was responsible
for conceptual development and the top design, while the detailed design was completed by Boeing Co.
and its partners together. In addition, the Boeing Co. outsourced the major manufacturing tasks of 787,
which accounted for nearly 70% of the value; the Boeing Co. itself was only responsible for system
integration and final assembly. In the aspect of coordination and control, the Boeing Co. is the
conflict mediator in the whole network, and the Boeing Co. used a contractual arrangement which could
motivate suppliers to reduce cost, and allowed suppliers to possess the independent intellectual property
rights which obtained in the process of innovation. In the process of distributed innovation, the Boeing
Co. realized the knowledge and information sharing, collaborative researching and developing by
establishing the information sharing platform, including EDI, V5 product lifecycle management
software, RFID [9]. The Boeing Co. used the means above to strengthen the management of distributed
innovation, thereby strengthened the relationship with partners, and then enhanced the relational
embeddedness as well as the efficiency of technological innovation of the Boeing 787.
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The Simplified Distributed Innovation Network of the Boeing 787

Notably, the Boeing 787 suffered a series of problems such as delay and grounded, which made the
Boeing Co. suffered a huge financial and reputation loss, but it can’t deny the contributions of
distributed innovation. It only indicates that the Boeing Co. needs to study and improve further on the
way of distributed innovation.

5 Conclusions
This paper drawn several conclusions as follow: (1) the implementation process of distributed
innovation consists of six stages : establish cross regional partnerships ;select innovation tasks;
modularize innovation tasks; coordinate and control the innovation process; integrate innovation
achievements; commercialize innovation achievements. Information sharing is the basis of the whole
distributed innovation process. (2) Network embeddedness is the premise of enterprise
distributed innovation; in turn, distributed innovation affects network embeddedness of enterprises. (3)
Enterprise distributed innovation affects both structural embeddedness and relational embeddedness.
The effect on structural embeddedness mainly lies in the size and density of network; while the effect on
rational embeddedness mainly lies in trust, information sharing and solving problems jointly. On the
basis of theoretical research, this paper studied the distributed innovation case of the Boeing 787 to give
a further demonstration. The deficiency lies in the lack of empirical research, this need to be
improved in the next.

References
[1] Coombs R, Metcalfes. Organizing for Innovation：Coordinating Distributed Innovation Capabilities:
Competence，Governance and Entrepreneurship, Oxford[J]. Oxford University Press, 2002:20-23
[2] Li Peilin, Huang Guoqun. The Distributed Innovation of Multinational Enterprises and Revelation
for Chinese Enterprises [J].Science and Technology Management Research, 2008(7):26-29 (In
Chinese)
[3] Liu Guoxin. The Mechanism and Effect of Enterprise Distributed Innovation [M].Peking: Science
Press, 2011:11-13 (In Chinese)
[4] Granovetter M. Economic Action and Social Structure: The Problem of Embeddedness[J].American
Journal of Sociology,1985 (3) :91
[5] Hagedoorn J, Duysters G. Learning in Dynamic Inter-firm Networks: the Efficacy of Multiple
Contacts [J]. Organization Studies, 2002, 23(4):556-564
[6] Fan Qunlin. An Empirical Study on the Effect of Structural Embeddedness to Cluster Enterprise
Innovation Performance[J]. Studies in Science of Science, 2010(28):1891-1990 (In Chinese)

Proceedings of the 11th International Conference on Innovation & Management

·65·

[7] Du Jian, Jiang Yanbin. Building Knowledge-Based Dynamic Capabilities from the Perspective of
Network Embeddedness[J]. Journal of Industrial Engineering Management, 2011(4):145-151 (In
Chinese)
[8] Wu Xiaobo, Xu Guannan. Network Embeddedness: Organizational Learning and Innovation[M].
Peking：Science Press, 2011:91-122 (In Chinese)
[9] Peng Jianfeng, Bai Jie. Boeing: Integrate Global Resources to Innovate [M].Peking: Machine Press,
2013.7:218-228 (In Chinese)

·66·

Proceedings of the 11th International Conference on Innovation & Management

Sustainable Waste Management in Finland: Applying Axiomatic
Design
Beatrice Abila, Jussi Kantola
Department of Industrial Management, University of Vaasa, P.O. Box 700, 65101 Vaasa, Finland
(E-mail: bobule@uva.fi)
Abstract: Recycling is one of the major strategies to sustainable wastes management. Waste sorting is a
prerequisite and first process solid wastes recycling. The difficulty in sorting waste is a challenge to
most waste generators or waste holders on daily basis. The application of comprehensive waste
classification design to products and or packages is required to facilitate and accelerate recycling rate.
The paper addresses the compliance of municipal solid waste management techniques hierarchy in
Finland- to the European Union Waste Directive and Finnish waste act and presents a conceptual waste
classification design solution for both visual and visually challenged persons. The paper includes a
review of literatures and database sources such as Eurostat, Finstat, and Ministry of environment
Finland. This paper aims towards global waste management sustainability.
Key words: Wastes; Recycling; Axiomatic design; Sustainability

1 Introduction
Sustainable waste management is the continuous efficient management of waste through the
application of waste management strategies. To ensure that these strategies achieve desire objective,
source separation of waste is paramount.
Waste management constitutes one of the major concerns of both developing and developed
countries. It is one of the causal substances to increasing global environmental pollution. These
environmental issues that vary from climate change, air pollution, water pollution, soil pollution and
altered landscape or waterscapes have direct effect on humans and ecosystem. “These impacts are
recognized in international and national environmental policies such as EU’s Waste Framework
Directive and England’s Waste strategy” [1].
Perception of waste as a resource or not a resource is subject to the value judgment of the primary
holder or potential consumer [2]. Consequentially the Finnish Waste Act stated that waste includes all
biodegradable and non-biodegradable objects or substances which the holder discards, intends to discard
or is legally obliged to discard [3, 4]. Waste derived from different sectors can be classified as solid,
liquid and gaseous.
Around the world numerous tons of municipal solid waste from residential, industrial, commercial,
institutional, construction, demolition, process and municipal services [5], are disposed of in sanitary
landfills, unsanitary landfills and dumpsites daily around the world [6]. This is in contrast to a proper
management of municipal solid waste which involves a collective process of storage, collection,
transport, treatment, recycling, resources recovery and disposal [7], alongside source separation and
packaging.
In Finland municipal solid waste are classified into kitchen waste, glass and bottles, metal, landfill
waste, paper and cardboard, and hazardous waste [8].For a country like Finland with high domestic
material consumption (DMC) per person put at about 39.3t/a [9], it is necessary to increasingly adapt to
recycling which is a more environmental friendly disposal option with its economic benefits in terms of
saving cost of purchasing new raw materials.
The efforts of waste management companies to efficiently manage municipal solid waste have not
resulted in a conclusive solution in Finland on the basis of compliance to waste management hierarchy
options of the European Union legislation and Finnish Waste Act. Furthermore, certain level of lapses
emerge from waste sorting at the source due to the challenges face by the individuals involved in the
sorting process, and of which such lapses has a direct effect on the secondary management of waste.
Waste generators encounter a great deal of task with appreciable time in directing waste to the
classification it belongs. Memory recollection of different substances for distinct waste classification
obviously and increasingly contributes to sorting problems. “The resource value of waste cannot be
realized unless separation of waste is practiced effectively at the source” [10]. In Finland different types
of municipal solid waste are collected separately into distinctly tagged waste type containers. In essence,
the efficient and easy sorting of wastes from the source necessitate creation and design of classified
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wastes labels on products and packages. However, there has been little or no research on the application
of axiomatic design for labels that will guarantee designs to facilitate easy and efficient sorting of
municipal waste for visual and visually challenged persons. This paper uses design theory to address the
given recycling problem.

2 Municipal Solid Waste Management and Processes in Finland.
Municipal solid waste management is a major challenge faced in all continents of the world,
particularly in urban areas and cities of developing countries” [11, 12]. Nevertheless, sustainable
management of solid waste will become essential at all stages of impact from planning to design,
operation, and to decommissioning in the 21st century [13].
In Finland the management of municipal waste is the primary duty of waste generators who may be
organizations, individual consumers or waste holders, [14], of which the sorting, packaging and
deposition of waste into collection containers as well as delivery of certain waste to waste management
companies of municipal solid waste is a major consumer service that has both economic and
environmental impacts. Consequently, sorting of municipal solid waste at source makes further
processing of waste materials easy and eliminate any uncertainty as to their origin [5]. Furthermore,
According to 15, the coverage of a collection system applied and the sorting activity of waste generators,
consisting of participation rate and sorting efficiency determines the quantity of waste material
separately collected in a particular location. The efficient sorting of waste from the source alongside
delivery, collection and transportation and disposal is pertinent to guarantee and enhance recycling,
energy recovery, moderate energy generation and reduce landfill waste disposal. Nonetheless land filling
in recent years has been a major disposal technique for municipal solid waste management [16] and
presently the prevailing predominant municipal solid waste management technique option in Europe,
claiming a 40% share [17], and over 45% of municipal solid waste are diverted to landfills in Finland [18]

3 European Union Waste Legislation and the Finnish Waste act
European level and it defines waste as “any substance or object which the holder disposes or is
required to dispose of pursuant to the provisions of national law in force”. On the other hand, the revised
Framework Directive on The first Framework Directive on Waste (75/442/EEC) in 1975 stipulated the
first legal waste definition at the Waste (91/156/EEC) in 1991 defines “waste” as “any substance or
object which the holder discards or intends or is required to discard” [19].
The Finnish Waste Act is based on European Union Waste Directive, irrespective of this
compliance to these legislations in practice has not been fully achieved. The recent waste management
hierarchy includes prevention, re-use, recycling, recovery and final disposal; and member states shall:
1) Design appropriate Waste Management Plans (ongoing) and Waste Prevention Programmes
by December 2013.
2) Promote re-use of products and preparation for re-use (re-uses and repair networks)
3) Take waste prevention measures (eco-design, economic instruments)
4) Promote high quality recycling through separate collection of waste (PAYT) (by 2015)
5) Meet the recycling targets: 50% MSW – 70% C & DW (by 2020)
6) Where recovery is not undertaken, safe disposal is carried out [18].
The new waste act (646/2011) entered into force on 1 May 2012, as did the Government Decree on
Waste (179/2012) and amendments to the Environmental protection Act (647/2011) and Environmental
Protection Decree (180/2012) [20].
The EU waste directives vary from packaging and packaging directive, landfill directive,
incineration directive; to mention a few. Considering, packaging waste which probably constitutes a
major components of the municipal solid waste has its directive lays down measure aimed at firstly, at
preventing the production of packaging waste and secondly, at increasing the reuse, recovery and
recycling of such waste. Also synonymously, the landfill waste directive main policy objective is to
encourage Member States operators (including the public) to push waste management higher up the
waste hierarchy, so reducing the need for final disposal especially by landfill; and to have greater “true”
costs applied in relation to the landfilling of waste, and with greater transparency.

4 Designing a Sustainable Waste Management Solution Using Axiomatic Design

Professor Nam PyoSuh defined the Principles of design [21] and Axiomatic design approach [22]. The
Axiomatic design approach is based on the principles of design and has its origins in mechanical
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engineering. According to Suh, design can simply be defined as "What do we want to achieve? And
“How do we achieve it?".A design process is defined as systematic procedure using the independence
and minimum information contents axioms [23]. The Independence axioms maintain the independence of
the functional requirements (FRs). The Information axioms attempts to minimize the information
content of the design, i.e. attempts to simplify the design.
The process of product and service design is based on a profound analysis and then a
comprehensive synthesis [22]. The observed needs open up the possibility of designing and developing
solutions for the problems or opportunities. Push-style of design and development of products and
services is aimless and does not usually lead to anything else than wasted resources.
Axiomatic design approach 1) seeks for creative solutions, 2) gets rid of trial and error based
design work that results random future solutions, and 3) determines the best solution in the set proposed
solutions [22]. Axiomatic design process systematically maps four different domains to each other: 1)
customer, 2) functional requirements, 3) design parameters, and 4) process domains. Thus, design work
proceeds from the goal to alternative and realistic optional solutions.

Figure 1

Axiomatic Design Domains

The key is to specify independent functional requirements for the design and develop parameters
for achieving them. A classic textbook example is the freezer door. Functional requirements of the
freezer door are: a) keep food cold b) provide access to food. If insulated vertical door on the side of the
freezer is used, the above requirements do not stay independent. When the door is opened, the cold gets
out. If insulated horizontal door on top the freezer is used, the requirements remain separate. When the
horizontal door is opened, the cold stays inside the freezer.
It is important to seek for designs where functional requirements remain independent. In an ideal
situation one WHAT correspond with one HOW aspect in the design. In this case the design is a simple
and does not have coupling. Thus changes in one part of the design do not require re-designing also
other parts. These principles also apply to other than the mechanics: software, systems, manufacturing
systems, organizations and services.
The consequences of bad design are not generally understood. Poorly designed products and
services are difficult to implement and maintain, and they are difficult to update. As a result of this, the
allocation of resources to projects is difficult or impossible. Resource needs, timetables, and costs are
very difficult to manage. If the design is done right the first time, changes can be managed in the future.
However, if the design is poor, it will be difficult and expensive to manage changes in the future.
Product and service design determines the basis for life-time costs and value creation. In this paper an
axiomatic design approach is applied and a new kind of solution for recycling is seeked.

5 Designing Recycling Solution
This design followed the process of mapping four different domains to each other according to
Axiomatic design approach.
Customer domain (What domain) what do we want to achieve
In the customer domain, Customer need is easy and efficient method of waste sorting.
CN1= Easy and efficient sorting of waste
Functional domain (FRs) (What domain)
According to axiomatic design theory, in the functional domain the customer needs are specified in
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term of functional requirement and constraints. The customer needs must be mapped to functional
requirement. And FRs is the minimum set of independent requirement that absolutely characterize
design goal. In this theory each FR is independent of other FRs as they are established.The identified FR
mapping from the customer need of this design is Easy Identification. This FR is further decomposed
as follows:
FR1 = Easy Identification
FR11 = Easy identification of category for children
FR12 = Easy identification of category for adult
FR13 = Easy identification of category for visually challenged
Below is the table illustration of mapping customer need to functional requirement:
Table 1
FR11
X

CN1

Mapping One CN to 3 FRs
FR12
X

FR13
X

Physical domain (DPs) (How domain)
This is the conceptualization stage in design process where the key physical variables in the
physical domain that characterize the design satisfy the specified FRs. This is the domain that shows
how to achieve each independent FRs.The design parameters to satisfy the decomposed FR are as
follows:
DP1 = Attachment in the object
DP11 = logo
DP12 = color
DP13 = shape
Design matrix
FR = [A] {DP}, where
FR11 = Easy identification of category for Adult
DP11 = Logo
FR12 = Easy identification of category for children
DP12 = Color
FR13 = Easy identification of category for visually challenged
DP13 = Shape
Table 2
FR11
FR12
FR13

DP11
X
X
O

Design Matrix
DP12
X
X
O

DP13
X
X
X

The above matrix shows that this design is coupled and therefore a complex design. So, the design
has to be rethought. Functional requirement for adults and children can be combined. Thus, the
following matrix is derived:
FR11 = Easy identification of category for children and adult
DP11= Colored logo
FR12 = Easy identification of category for visually challenged
DP12= Shape
Table 3
FR11
FR12

Improved Design Matrix
DP11
X
O

We need to re-arrange the design matrix as follows:
FR11 = Easy identification of category for visually challenged
FR12 = Easy identification of category for children and adult
Table 4
FR11
FR12

Reorganized Design Matrix
DPR11
X
X

DP12
X
X

DP11 = Shape
DP12 = Colored logo
DP12
O
X

The above matrix shows that independence Axiom is satisfied with re-arrangement of the former
matrix to form the later triangular matrix. This means that the design is decoupled.
Proposed Design Solutions
The following designs are the proposed 3D design solutions to meet customer needs. These designs
are limited to certain classification of waste that is difficult to separate. The design for the certain
classification of waste in this paper includes landfill waste, glass and bottle waste, hazardous waste and
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metal waste, Figure 2. Figure 3 demonstrates how the proposed design solution can be applied to real
products. Corresponding designs will be placed on the recycling bins.

a)

Figure 2

b)

c)
d)
a) Landfill Waste , b) Bottle and Class, c) Hazardous Waste and d) Metal Waste Designs [24]

Figure 3

Design Application on a Product [24]

Process variables
This is the process domain having the key variables that characterize and generate the specified
DPs. That is, it is the process of fulfilling the specified DP. Within the scope of this paper, we will not
discuss this domain. However, we can say that it is not difficult to produce the design solutions proposed
in this paper to new products and to already existing products.
Discussion
At the initial phase of this design conceptualization, benchmarking of the existing waste design was
conducted.During this process it was discovered that the existing waste designs lack easy
identification.As already mentioned that the functional requirement was further decomposed as easy
identification for children and adult (vision) and easy identification for visually challenged persons,
relatively the color and logos are the design parameters for children and adult while the shape is for
visual challenged persons. However both children and adult can easily identify and sort in relation to
color and logo. The shape is for the purpose of the visually challenged individuals who also generate
waste in mass. This enables them to identify and sort accordingly in relation to the feeling of the shape.
Axiomatic design is a mapping between 4 domains and these are customer domain, functional
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domain, physical domain and process domain. The customer domain is represented by customer
attributes or needs (CAs), functional domain by functional requirements (FRs), physical domain by
design parameters(DPs) and process domain by process variables(PVs).In table 2, the design matrix is a
3X3 matrix which indicates the design is a coupled design. In table 3, a 2X2 design matrix is derived as
the functional requirements of adult and children are combined. In table 4, a 2X2 triangular design
matrix is derived as the matrix is re-arranged, hence the design is decoupled and therefore acceptable.

6 Conclusion
Successful applications of municipal waste strategies solely rely on efficient separation of
consumers waste at the source. In order words explicit designs inscribed on packaging products is a
prerequisite to attain easy and efficient source separation of waste. Furthermore, easy comprehension of
packaging label designs ensures consumers direct waste to the actual container bins.
However, it is pertinent that municipal waste classification designs generated in this paper should
be replicated on centralized municipal waste curbside containers. Also, the design of censor municipal
waste curbside containers should be consider.The proposed design solution is cheap to produce and easy
to distribute and put in use all over the world!We are still in the process of improving the final design.
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Abstract: Although the antecedents of environmental innovation on one side, and the impact of
openness on technological innovation on the other side, have been well studied, the impact of firm’s
openness on environmental innovation remains unstudied. We here bring a particular attention to the
role of two main dimensions of openness, R&D cooperation and information sources, for the capacity of
the firm to engage in environmental innovation in its technological dimension, that is seen as new
products or processes that reduce environmental harms. Results provide strong evidence of a positive
impact of R&D cooperation as well as internal and market sources on environmental innovation, both at
the firm and customer level.
Key words: Determinants; Environmental innovation; Openness; R&D cooperation; Sources of
information

1 Introduction
Environmental innovation has been defined in various ways. We here see environmental innovation
as a result, an output of the implemented strategy which has been assumed and decided by the firm. In
this sense, “environmental innovation” seems to be more suitable to our study that other wordings such
as eco-innovation or green innovation, which may be unintended. It encompasses new or modified
processes, products, or services that reduce environmental harms (De Marchi, 2012).
Although the antecedents of environmental innovation have been well studied, including the effects
of the regulatory and institutional frameworks (Porter & van der Linde, 1995; Jaffe, Newell & Stavins,
2002; Berrone & al., 2013), the factors related to firm’s openness remain unstudied. We here bring a
particular attention to the role of openness for the capacity of the firm to engage in environmental
innovation. The growing literature on knowledge and information has emphasized the impact of sources
of information on innovation processes, focusing on technological innovation (Laursen and Salter, 2006).
This article analyses the impact of internal and external sources of information as well as R&D
cooperation for introducing environmental innovation. Our underlying hypothesis is that open search
strategies, involving the use of a range of external actors and information sources, help firms to
introduce environmental innovation (EI).
Based on CIS 2008 data on large manufacturing French firms, we here investigate the determinants
of EI focusing on openness through two major elements: R&D cooperation and information sources.
The remainder of the article is organized as follows: the next section reviews the literature on EI
determinants with a specific focus on openness and sources of information. Section 3 outlines the data
set, variables and methods, based on the large-scale 2008 Community Innovation Survey (CIS) carried
out in France. Section 4 presents the estimation results. Finally, Section 5 concludes with the
implications for theory and practice and some suggestions for future research.

2 Literature Review: Determinants of EI
2.1 Institutional and regulatory factors
According to the Porter’s hypothesis, a suitable regulation favors environmental innovation and
may compensate related costs (Porter & van der Linde, 1995). Wagner (2003) specifies that
environmental regulation has to give incentives for innovation, in particular with environmental taxes
and certificates, in order to make adequate settings for the Porter hypothesis. The subsequent literature
has focused on two major aspects that differentiate EI from other innovations, linked to their
externalities and drivers. Rennings (2000) refers to the “double externality problem” and the “regulatory
push/pull effect”. Just as innovation and R&D activities are characterized by positive externalities,
environmental innovators produce an environmental positive externality (De Marchi, 2012). Because
part of the value created is appropriated by society—in the form of reduced environmental
damage—rather than just by the investing firms, there is a disincentive for firms to invest in products or
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processes that reduce environmental impacts (see Rennings, 2000; Jaffe, Newell & Stavins, 2005). This
additional positive externality may prompt a substantial lack of investment or interest on behalf of firms,
because direct returns are not easy for them to reap. The additional market failure induces a greater need
for policy intervention to drive the introduction of EI (Rennings, 2000). However, there seems to be a
positive correlation between regulation and environmental innovations (Horbach, Oltra & Belin., 2013)
and environmental regulation is seen as the first incitation for firms to develop an environmental
innovation process (del Rio Gonzalez, 2009).
In this vein, recent studies find a positive correlation between regulation and environmental
innovations (Horbac et al., 2012, 2013). Environmental regulation offers the initial incentive for firms to
develop environmental innovation processes (del Rio Gonzalez, 2009). Antonioli, Mancinelli and
Mazzanti (2013), in their comparative analysis, find that polluting sector firms tend to innovate more
environmentally than firms outside a polluting sector. This effect of more stringent environmental
regulation exists for innovation in general (Ford, Steen & Verreynne, 2014), such that some firms even
overcomply to gain competitive advantages and an improved social image, in which case the costs
associated with reduced pollution might be balanced by realized gains (Ambec & Lanoie, 2008). Chen
and Chang (2013) adopt an institutional perspective (DiMaggio & Powell, 1983) to examine how
institutional pressures affect the adoption of green information systems and information technologies
across organizations, showing that both coercive (regulations, policies, contracts, formal programs) and
mimetic pressures significantly drive green technological innovation adoption.
2.2 Demand side
There is also a strong incentive for firms to engage in EI which are congruent with the “customer
benefits” (Kammerer, 2009). Kesidou & Demirel (2012) indicate that firms initiate EI to satisfy
minimum customer and societal requirements. Triguero, Moreno-Mondéjar and Davia (2013) show that
European SMEs which collaborate with various actors are likely to increase market demand for
environmental products. Market share has a significant positive influence on eco-product innovations.
Moreover, on the demand side, consumers and other public or private actors are important to consider
(Horbach, 2008). Environmental consciousness is also a relevant parameter to consider by firms which
innovate (Horbach, 2008).
2.3 Supply side and openness (R&D cooperation and information sources)
Technological determinants, analyzed from the technology push (supply side) view are also found
to be important determinants of EI (Horbach, 2008). Improving technological capabilities through
R&D triggers EI. Kesidou and Demirel (2012), using a novel data set of 1566 UK firms, agree on the
necessity of organizational capabilities and on the role of the resources allocated to the environmental
innovation process. Kesidou and Demirel (2012) and Horbach et al. (2012, 2013) find that cost savings,
especially in terms of material and energy, are important incentives for EI. Likewise, del Rio Gonzalez
(2009) affirms the weight of other actors like industrials and associations, public and private actors in a
cooperation process to support EI. Similarly, Wagner (2007) emphasizes the role of collaboration with
environmentally concerned stakeholders. Moreover, for Wagner (2007), Horbach (2008) and Kammerer
(2009), according to the Resource Based View, environmental management systems (EMS such as ISO
norms for instance) favor the EI process. In particular, the ISO 14001 norm has a positive influence on
R&D activities, and a more mature EMS increases environmental R&D investments (Inoue, Arimura, &
Nakano, 2013).
Cooperation in R&D also appears to drive EI by enabling economies of scale, especially for firms
in the same sector (Cainelli, Mazzanti & Zoboli, 2011). For example, cluster policies could leverage EI,
in both clean-tech sectors and other industries (Barsoumian, Severin & van der Spek, 2011). In addition,
Del Rio Gonzalez (2009) asserts that other actors, such as industrial associations or public and private
entities, can engage in cooperative processes to support EI, and Wagner (2007) emphasizes the need to
collaborate with environmentally concerned stakeholders.
2.4 A focus on information sources
Besides taking into consideration R&D cooperation in order to focus on the impact of openness on
EI, we also reviewed the literature on the role of information sources for technological innovation.
Indeed, their impact on EI remains, to the best of our knowledge, unstudied. Open innovation involves
“the use of purposive inflows and outflows of knowledge to accelerate internal innovation, and expand
the markets for external use of innovation, respectively” (Chesbrough, 2003, p.1). An important stream
of literature focuses on the role of knowledge inflows and outflows for innovation, which span a wide
range of external knowledge (or information) sources, including customers, competitors, suppliers, and
research institutions (Huang and Rice, 2012). The extent to which firms use such external sources
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indicates their degree of openness.
The first theory of knowledge-based innovations is the “engineering theory of innovation” (Amara
and Landry, 2005), which considers that R&D is the main source for new or improved products and
processes. However, innovations may be developed independently of R&D from other (internal or
external) sources of information. Apart from R&D, studies of innovation have also long recognized the
importance of external sources of information, especially the importance of customers, as determinants
of innovation in the manufacturing sector (Von Hippel, 1988). Customers and users are seen as essential
sources of information to develop innovation as innovations developed in coordination with users are
more likely to be successful. Suppliers are sources of information, sharing many of the advantages
generated by customers and suppliers, with this information used to develop or improve products or
processes. Besides customers and suppliers, the technological network theories of innovation have been
extended to include a larger variety of sources of information (Lundvall, 1992; Edquist, 1997). The
supporters of these types of theories assume that innovative firms are linked to a highly diversified set of
agents through technical networks of collaboration and exchange of information. This view stresses the
importance of the sources of information that are external to the firm: clients, suppliers, consultants,
government agencies, government laboratories, university research, etc.
We attempt to position this study at the intersection of these various streams, with the objective of
determining whether sources of information are relevant for firms’ environmental innovation; we
already know they are crucial for technological innovation. Because innovation draws on many sources
of ideas and information, firms may increase their chances of innovation success by accessing more
knowledge sources. Leiponen and Helfat (2010) demonstrate that broader horizons for innovation
objectives and knowledge sources are more associated with successful innovation. If innovative firms
are linked through networks of collaboration and exchanges of information, network theories of
innovation (Lundvall, 1992) and research into open innovation suggest the need to consider external
sources of information, such as clients, suppliers, consultants, government agencies, government
laboratories, and university research labs. In line with the above-mentioned studies, especially that of
Amara and Landry (2005) – however devoted to technological innovation–and in order to fit to the
objective of our research which relates to the sources of information for EI, we will retain two main
information source categories: internal sources (qualified personnel, group) and external sources, which
can appear in the market (competitors, customers, suppliers), in institutional settings (universities,
governments, public research institutes), or on publicly available sites (patents, databases, trade
literature, fairs) or in other settings such as journal, professional standards, etc. In summary, previous
studies of the relationship between sources of information and innovation are not only rare but also
inconclusive in their empirical evidence. This scenario clearly justifies the pursuit of a deeper empirical
understanding of whether seeking various sources of information has consequences for EI.

3 Data and Methodology
3.1 Data
For our empirical analysis, we use firm-level data drawn from the French Community Innovation
Survey (CIS 2008) during the three-year period 2006-2008. General information about the firm (sector
of activity, group, number of employees, sales, geographic market), technological and non-technological
innovations, perceptions of the factors that might hamper innovation activities, and subjective
evaluations of innovation outcomes are collected. The survey also provides sources of information and
various R&D cooperation types for innovation. For this study, we focus on large firms with at least 250
employees that operate in the manufacturing sector. The resulting sample of 1292 firms helps ensure the
robustness of our analysis.
3.2 Dependent variables
We distinguished three dichotomous variables to measure whether the firm produced an
environmental innovation during that period. The first is the probability to introduce innovation
environmental benefits from the production of goods or services within your enterprise such as reduced
material use per unit of output; recycled waste, water, or materials, etc. (Envir_prod). The second is the
probability to introduce innovation with environmental benefits from the after sales use of a good or
service by the end user such as reduced air, water, soil or noise pollution; reduced energy use or
improved recycling of product after use (Envir_after). Tables 1 and 2 provide variable definitions and
descriptive statistics. The third variable (Envir_tot) is equal to 1 if the firm implements at least one of
the above-mentionned innovations, 0 otherwise.
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Table 1

Variables
Envir_prod

Envir_after
Envir_tot
Existing regulations
Expected regulations
Financial incentives
Market demand
Environmental codes
Cost reduction
Soft procedure
Internal sources
Market sources
Institutional sources
Other sources
Breadth
Depth
R&D Cooperation
Belonging to group
Size
High Technology
Medium High Technology
Medium Low Technology
Low Technology
Variable
Envir_prod
Envir_after
Envir_tot
Existing regulations

Variable Definitions
Description
Equal to 1 if the firms has introduced a product, process, organizational or
marketing innovations with environmental benefits from the production of
goods or services (reduced material use per unit of output; recycled waste,
water, or materials) within the firm; 0 otherwise
Equal to 1 if the firms has introduced a product, process, organizational or
marketing innovations with environmental benefits from the after sales use of a
good or service by the end user (reduced air, water, soil or noise pollution;
reduced energy use or improved recycling of product after use); 0 otherwise
Equal to 1 if the firms has introduced at least one of the two precedent
innovation; 0 otherwise
Equal to 1 if the firm has introduced an environmental innovation in response
to existing environmental regulations or taxes on pollution, 0 otherwise
Equal to 1 if the firm has introduced an environmental innovation in response
to environmental regulations or taxes that the firm expected to be introduced in
the future, 0 otherwise
Equal to 1 if the firm has introduced an environmental innovation in response
to availability of government grants, subsidies or other financial incentives for
environmental innovation, 0 otherwise
Equal to 1 if the firm has introduced an environmental innovation in response
to current and expected market demand from the customers for environmental
innovations , 0 otherwise
Equal to 1 if the firm has introduced an environmental innovation in response
to voluntary codes or agreements for environmental good practices within the
sector, 0 otherwise
Equal to 1 if the firm has introduced an environmental innovation in response
to reduction of labour costs, 0 otherwise
Equal to 1 if the firm has introduced procedures in place to regularly identify
and reduce the environmental impacts such as environmental audits, setting
environmental performance goals; ISO 14001 certification, 0 otherwise
Equal to 1 if the score of importance of departments within the firm or
enterprises within the same group as sources of information is “crucial” for the
firm’s innovation process, 0 otherwise
Equal to 1 if the score of importance of competitors or suppliers or competitors
or consultants, private R&D institutes as sources of information is “crucial” for
the firm’s innovation process, 0 otherwise
Equal to 1 if the score of importance of universities or other higher education
institutions, government or public research institutes as sources of information
is “crucial” for the firm’s innovation process, 0 otherwise
Equal to 1 if the score of importance of conferences or scientific journals,
professional associations or technical standards as sources of information is
“crucial” for the firm’s innovation process, 0 otherwise
Equal to 0 when any source are used by the firm and 11 when all 11 sources
are used
Equal to 0 when any source are used and 11 if the firm used the source at an
intensive level
Equal to 1 if the firms has R&D cooperation for the innovation activities with
other firms or institutions during the three years 2006 to 2008, 0 otherwise
Equal to 1 if part of a group; 0 otherwise
Logarithm of the number of employees
High-tech manufacturing
Medium high-tech manufacturing
Medium low-tech manufacturing
Low-tech manufacturing (reference)
Obs.
1292
1292
1292
1292

Table 2 Summary Statistics
Mean
Std. Dev.
0.40
0.49
0.25
0.43
0.31
0.46
0.19
0.39

Min
0
0
0
0

Max
1
1
1
1
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Expected regulations
Financial incentives
Market demand
Environmental codes
Cost reduction
Soft procedure
Internal sources
Market sources
Institutional sources
Other sources
R&D Cooperation
Belonging to group
Size
High Technology
Medium High Technology
Medium Low Technology

1292
1292
1292
1292
1292
1292
1292
1292
1292
1292
1292
1292
1292
1292
1292
1292

0.12
0.05
0.15
0.19
0.22
0.23
0.14
0.18
0.01
0.17
0.22
0.58
4.53
0.02
0.07
0.12

0.33
0.23
0.35
0.39
0.41
0.42
0.36
0.39
0.13
0.38
0.41
0.49
1.36
0.16
0.26
0.32

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
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1
3
4
1
1
1
1
1
1
1
1
1
1
1
1

3.3 Independent variables
In line with the literature, a set of environmental regulation variables are introduced such as
existing or expected environmental regulations or taxes on pollution, environmental financial
regulations, voluntary codes or agreements for environmental good practice within the activity sector.
We also added the firm’s objective of introducing EI (financial objective such as benefitting from grants,
subsidies or other financial incentives, responding to legislation, reducing labor costs or responding to
market demand) as well as the existence or not of soft procedures to regularly identify and reduce the
environmental impacts such as environmental audits, setting environmental performance goals or ISO
14001 certification.
As the objective of this paper is to assess the impact of openness on environmental innovation, we
introduced R&D cooperation as well as different sources of information: internal sources, market
sources (i.e. suppliers, clients, competitors or other firms in the sector, consultants, commercial labs or
private R&D institutes), institutional sources (i.e. universities, other higher education institutions,
government, public research institutes) and other sources (patents, databases, trade literature, fairs).
Each variable is equal to 1 if that specific source of information is crucial to firm innovation activities
and 0 otherwise.
To add to the robustness of our model, we also used new measures of information sources as
indicators of openness in terms of external search strategies. Similar to Laursen and Salter (2006), two
variables, Breadth and Depth, are constructed on the basis of the 11 information sources. For Breadth, each
of the 11 information sources is firstly recoded as a binary variable (instead of Likert’s level of importance
as originally coded in CIS 2008). It is thus equal to 1 if the firm makes use of the given source and 0
otherwise. In a second step, we summed up the 11 sources to obtain variables varying from 0 when no
source is used by the firm to 11 when all 11 sources are used. The underlying hypothesis is that the higher
the score, the more open the firm. For Depth, we also recorded the 11 sources as a binary variable, taking
the value 1 if the firm intensively used the given source and 0 if it did not use the source or only to a low or
medium degree. In as second step, as well as for Breadth, the binary variables are added up for generating
new variables ranging from 0 to 11 if the firm used the source at an intensive level.
We also included several traditional control variables. Firm size is the natural logarithm of the
number of employees. We introduced a dummy variable for group belonging, equal to 1 if the firm
belongs to a group and 0 otherwise. This ownership status may be of importance as firms that are part of
a group are supposed 1. to have more incentives for innovation activities through their easier access to
financing (Love and Roper 2001) and 2. apply the innovation strategy adopted by their headquarters
(Mairesse and Mohnen 2010). Four sub-sectors of activities were included, according to a two-digit
NACE classification of manufacturing industries: (1) high-tech, (2) medium high-tech, (3) medium
low-tech and (4) low-tech (which serves as the reference category).

4 Results
The aim of this paper is to test for the probability of being an environmental innovator as a function
of a set of determinants including environmental regulation and firm’s openness. As dependent variables
are binary, a Probit model is applied. Results are reported in Table 3.
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It provides evidence of the important role of regulation as a motivation that triggers environmental
innovation, in line with previous literature. Some differences however arise in terms of the nature of
regulation. While existing regulations exerts a significant, positive impact on environmental innovation,
expected regulations do not impact on environmental innovation at the production stage while having a
positive (but low) significant effect on environmental innovation at the end user stage. In addition,
environmental codes, referring to voluntary codes or agreements for environmental good practices within the
sector, also have positive and strongly significant impact on environmental innovation whatever its type.
Regarding other motivations, results show that financial incentives such as availability of
government grants, subsidies are, strangely enough, not associated to environmental innovation. This is
however in line with numerous empirical studies regarding large firms. Moreover, firms that have
procedures to regularly identify and reduce the environmental impact (“Soft procedure”) are, not
surprisingly, more likely to be strongly engaged in EI. The presence of such a positive association
should however be interpreted with caution as it does not tell us about the causal relationship between
the two variables. Firms with high environmental projects are, of course, also more likely to have
regular controlling procedures of their environmental impacts.
Table 3

Existing regulations
Expected regulations
Financial incentives
Market demand
Environmental codes
Cost reduction
Soft procedure
Internal sources
Market sources
Institutional sources
Other sources
R&D Cooperation
Belonging to group
Size
High Technology
Medium High Technology
Medium Low Technology
Constant
R2_p
aic
bic
Observations

Estimation Results for Environmental Innovation
Model 1
Envir_prod

Model 2
Envir_after

Model 3
Envir_tot

0.520***
(0.146)
0.131
(0.183)
0.059
(0.244)
0.454***
(0.172)
0.501***
(0.135)
0.532***
(0.129)
0.625***
(0.130)
0.820***
(0.119)
0.664***
(0.115)
-0.296
(0.319)
0.530**
(0.219)
0.410***
(0.125)
-0.113
(0.192)
0.272**
(0.117)
-0.108
(0.206)
0.172
(0.145)
-0.044
(0.165)
-3.140***
(0.704)
0.488
707.726
796.475
1292.000

0.198*
(0.118)
0.382***
(0.143)
0.018
(0.153)
0.859***
(0.125)
0.317**
(0.125)
0.175*
(0.100)
0.356***
(0.100)
0.518***
(0.104)
0.211**
(0.101)
-0.233
(0.229)
0.159
(0.146)
0.186*
(0.104)
-0.078
(0.160)
0.194***
(0.070)
-0.058
(0.167)
0.297**
(0.122)
0.099
(0.112)
-2.817***
(0.445)
0.327
986.480
1075.229
1292.000

1.006***
(0.188)
0.529
(0.325)
0.875***
(0.316)
0.452
(0.281)
1.057***
(0.299)
1.080***
(0.310)
0.785***
(0.152)
0.567***
(0.168)
0.403**
(0.164)
-0.221
(0.637)
0.265
(0.265)
0.238
(0.156)
0.058
(0.212)
0.155
(0.151)
-0.520**
(0.260)
-0.100
(0.187)
-0.342*
(0.175)
-2.013**
(0.943)
0.586
521.796
610.545
1292.000

*, **, and *** denote significance at the 10%, 5%, and 1% levels, respectively, based on bootstrap standard
errors with 100 replications.

Reducing labour costs per unit appears to be a significant motivation for EI. Previous empirical studies
show, however, controversial results on the impact of cost savings or increase in revenues. We are in line with
Kesidou and Demirel (2012) and Horbach et al. (2012, 2013) who found that cost savings, especially in terms
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of material and energy, are important incentives for EI – however focusing here on labor costs instead of costs
that are directly linked to EI and, more specifically, to process innovation.
Results on the impact of openness are very significant. As expected, R&D cooperation is shown to
be positively associated with the probability of firm to undertake EI. In the same vein, internal
information sources have positive and significant impacts on the capacity of firm to introduce EI,
whether at the production stage of goods and services or at the end user step. Market sources of
information, which are stemming from customers, suppliers or competitors, also have the same type of
impact at the both stages, as accessing such sources enhances the firm’s knowledge of potential partners.
These sources of information also have been shown to be crucial for technological and organisational
innovations (Mothe & Nguyen, 2013); they lead firms to collect and absorb information about the needs
and expected demand of clients, suppliers, as well as to better exploit information about the
environmental innovation programs of the main competitors. These sources are also essential for
identifying potential partners for developing new projects and R&D cooperation. Instead, the last source
of information, that stemming from institutional organisations and publicly available sources (e.g.
patents, databases, trade literature and fairs), has no significant impact on EI.
Firm size exerts a significant impact on EI, very large firms being more likely to adopt EI than
smaller firms. There is no impact of sub-sectors on environmental innovation, nor of the fact that the
firm belongs to a group.
4.1 Sensitivity analysis and robustness checks
Table 4

Estimation Results for Environmental Innovation - Sensitivity Analysis

Logit4
logit5
Envir_prod
Envir_after
Existing regulations
0.563***
0.203*
(0.145)
(0.120)
Expected regulations
0.082
0.365**
(0.183)
(0.146)
Financial incentives
0.039
0.025
(0.262)
(0.149)
Market demand
0.312*
0.802***
(0.164)
(0.128)
Environmental codes
0.482***
0.297**
(0.139)
(0.130)
Cost reduction
0.472***
0.137
(0.133)
(0.096)
Soft procedure
0.544***
0.320***
(0.132)
(0.103)
Sources depth
0.229**
0.114
(0.115)
(0.087)
Sources depth square
-0.023
-0.014
(0.019)
(0.015)
Sources breadth
0.558***
0.344***
(0.074)
(0.065)
Sources breadth square
-0.037***
-0.023***
(0.006)
(0.005)
R&D Cooperation
0.076
0.013
(0.143)
(0.114)
Belonging to group
-0.266
-0.174
(0.202)
(0.168)
Size
0.279**
0.206***
(0.118)
(0.071)
High Technology
-0.109
-0.041
(0.223)
(0.162)
Medium High Technology
0.148
0.304**
(0.154)
(0.124)
Medium Low Technology
-0.017
0.135
(0.194)
(0.120)
Constant
-3.819***
-3.385***
(0.729)
(0.451)
R2_p
0.547
0.349
aic
630.502
955.133
bic
719.251
1043.882
Observations
1292.000
1292.000
*, **, and *** denote significance at the 10%, 5%, and 1% levels, respectively, based on bootstrap
replications.

logit6
Envir_tot
1.037***
(0.192)
0.416
(0.311)
0.794**
(0.321)
0.333
(0.276)
1.004***
(0.322)
0.981***
(0.294)
0.697***
(0.152)
-0.026
(0.150)
0.018
(0.037)
0.263***
(0.077)
-0.015**
(0.007)
0.035
(0.170)
0.018
(0.198)
0.163
(0.145)
-0.531**
(0.251)
-0.118
(0.184)
-0.298*
(0.176)
-2.221**
(0.919)
0.602
503.136
591.885
1292.000
standard errors with 100
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To verify results’ robustness, we ran further regressions with different specifications of our main
explanatory variable: information sources. The estimation results presented in Table 4 revealed roughly
similar estimated coefficients and levels of significance to those we reported in Models 1, 2, 3 in Table 3.
The effects of regulations and other explanatory variables also were similar across the various models.
Therefore, our estimations are robust for regulation and control variables, and we only report the
estimated coefficients related to information sources hereafter. Results in Table 4 indicate that the
probability to introduce EI at the production stage (Envir_prod) is strongly associated with the external
search Depth. Firms using intensively different information sources are more likely to implement EI, but
not at the end user stage (Envir_after). The depth squared is not significant.
As far as Breadth is concerned, we find that external search breadth has a positive and significant
impact on environmental innovation at both stages. It provides evidence supporting the hypothesis that
the breadth of openness for innovation activities is a major driver of EI. However, the parameter for
breadth squared is negative and strongly significant, showing the decreasing returns of information
sources when firms make use of too many sources. These results show that there is a curvilinear
relationship between the breadth of openness and environmental innovation, taking an inverted U-shape.

5 Conclusion
This paper analyses the relevance of openness for environmental innovation. We explored the role
of different information sources and R&D cooperation on the capacity of firm to introduce
environmental innovation, using the French CIS 2008 data for 2006-2008. When analyzing the effects of
two aspects of openness in the implementation of environmental innovation for the firm and for the
customers, results provide strong evidence of a positive impact of internal and market sources on
environmental innovation, both at the firm´s and customers’ level. R&D cooperation is also found to be
strongly associated to environmental innovation at all two levels. In addition, further specification of
information sources and R&D cooperation are expected for the robustness test.
This research provides some avenues for further research; in particular, a comparison could be
made between small and large firms on one hand, and manufacturing and service firms on the other
hand. Besides, other independent variables could be added related to openness such as the belonging to a
cluster which is, nowadays, a major channel for information diffusing across firms. It would also be of
major interest, especially for public policies, to compare the antecedents for EI to those for
technological innovation to identify whether EI requires more or different types of information sources
and of openness.
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Abstract: Indoor environmental quality (IEQ) is important to the health, comfort, and well-being of
building occupants any where in the world. It is believed that poor IEQ is associated with a number of
different phenomena, most notably, the Sick Building Syndrome (SBS), Building-related Illness (BRI),
and Multiple Chemical Sensitivity (MCS), which, of course, have major effects on productivity. This
paper presents results of a post occupancy survey response to indoor environmental quality (IEQ) in a
South Africa Green Star rated office building. This article assesses the implications of the building IEQ on
the building occupants’ health and productivity and it further investigate the building occupants’
satisfaction with the green building IEQ. The primary data for the study was collected through a structured
questionnaire survey distributed to a sample of 95 occupants of the 5 star green rated building in
Johannesburg South Africa. Findings from the survey revealed that the occupants of the building were not
satisfied with the green building IEQs, most especially the ineffectiveness of blocking natural and
artificial lightening. Also it was revealed that the IEQ with a particular reference to the noise level,
ventilation of the space have some health implications on the building occupants. The occupants’
evaluation revealed that the major health issues which the building occupants suffer as a result of the
building IEQ includes: fatigue, headache, common cold, cough, and influenza amongst others which
affects the productivity and performance of the the occupants. Since building occupants are a rich source
of information about IEQ assessment and its effect on productivity, the study can be used to assess the
performance of green buildings, identifying areas needing improvement, and provide useful feedback to
designers and operators about specific aspects of green building design features and operating strategies
that need improvement. This study adds to the knowledge on green building IEQs.
Key words: Green building; Health implications; Indoor environmental quality; Post occupancy
evaluation

1 Introduction
The earth has witnessed an exceptional growth in the human population and in the size of the
global economy, with the population quadrupling to 7 billion and global economic output, expressed as
gross domestic product (GDP), increasing about 20-fold [1] in the past 100 years. This significant change
has been accompanied by fundamental changes in the scale, intensity and character of society’s
relationship with the natural world [2] [3]. This fundamental change in scale and intensity has come with a
negative consequence which can only be rectified by the collective sustainable responsibilities of the
estimated 7 billion people. For instance, all over the world, cities account for two thirds of global energy
demand, 60% of water consumption, and 70% of greenhouse gas emissions (GHG), which is a result of
the increased demand for energy by the estimated 7 billion people. The greenhouse gas effect describes
the natural phenomenon where certain gases in the atmosphere increase the earth’s surface temperature
due to an ability to trap heat, similar to the way in which glass traps heat in a greenhouse [4]. GHGs
contribute towards the greenhouse effect which has raised the need to design and construct
environmental friendly buildings.
Undoubtedly, the building industry is known as a high resource consumption user of raw material,
energy and usage of land [5]. Excessive use of resources such as water, materials, energy and fossil fuels
on a global scale has obliged countries to consider the implementation of sustainable assessment tools.
In addition, designing and construction energy efficient building not only aims to reduce carbon dioxide
(CO2) and other GHG emissions but also involves cost effective measures for end users [6] [7]. One of the
most common negative impacts of CO2 is the participation in the production of Greenhouse Gas that is
contributing to global warming. These gases absorb the sun’s energy re-radiated by the earth’s surface
and reflect this heat back to the earth. In reality, this function likes an insulator, transmitting and holding
sunlight energy in the form of heat. This process is called “Green House Gas emission”.
In this regard, many countries have provided appropriate strategies to prevent the situation from
getting worse. The first steps were taken in 1990 by BREEAM in England and continued by LEED in
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1996 [8]. LEED is a third party certification and approved as a benchmark in the world. This program
provides a clear direction for various phases in a project including design, construction and operation of
buildings. LEED is considered as a tool for all types and sizes of building to verify that it meets exactly
all requirements of a high performance green building. After LEED, different countries started to
introduce their solutions in the context of environmental sustainability; hence, the South Africa Green
Star Rating. Among the countries that have carried out unwavering efforts include: Australia (GBAS),
Brazil (AQUA/LEED Brasil), Canada (Green Globes), New Zealand (Green Star NZ), South Africa,
(Green Star SA), Finland (PromisE), France (HQE), Germany (DGNB), United states (LEED),
Switzerland (Minergie), Singapore (Green Mark), Netherland ( BREEAM Netherland), England
(BREEAM), Malaysia (GBI), Japan (CASBEE), Jordan (EDAMA). The policies may be either
compulsory or voluntary or a mix of both for building sectors in these countries. Each of these programs
ultimately lead to a certification which requires precise fulfillment of all terms and processes stipulated
in the program’s documents. Despite the advent of the different rating systems, the human dimension of
how the buildings functions is necessary. Hence, the need for the present study, which sort to explore the
impact of the study green IEQ elements on the occupants productivity and their level of satisfaction with
the various IEQ elements.
Fischer [9] informs that the environmental impact of human activity has been a source of concern
for decades, creating impacts such as pollution, destruction of wildlife habitat and the ecosystem. Over
the years, concerns have increased greatly about GHG, resource depletion and degradation of ecological
services such as water supply [9]. Furthermore, Choi [10] states that construction activities such as,
operations and demolitions of buildings are increasingly recognized as a major source of environmental
impact. Hence, without a significant transformation of building construction and operations, such
impacts are expected to increase with population growth and changes in other demographic and
economic factors. One strategy for achieving that transformation is most widely known by the term
Green Building [10]. Zigenfus [11] describes green building as a building that is designed to reduce or
eliminate the impact of GHG on human health and the natural environment. This is accomplished by
incorporating materials and operational elements that are environmentally responsible and resource
efficient throughout the life cycle of the building. Zigenfus [11] further inform that how ‘Green’ a
building can become depends upon the number of the incorporated elements that are used and their
associated impact to the human health and the environment. Huang (2009) discusses that the objective
of these types of buildings is that they are designed to reduce the overall impact of the built environment
on human health and natural environment by efficiently using energy, water, reducing waste, pollution
and environmental degradation. Choi [10] discusses that sustainable buildings has become an increasingly
common practice for the benefit of both occupants and business owners by providing enhanced quality
of indoor environments and reduced energy costs compared to conventional building design. However,
Yoon [13] adds that although green buildings have proven to be efficient in reducing energy consumption,
water wastage and protecting the environment from degradation; there are still challenges in the indoor
environmental quality of sustainable buildings in relation to occupants’ health and employee
effectiveness.
The concept of green building refers to a structure that tries to consume zero energy and has a
minimum negative impact on the environment. Jerry [14], in “The Green Building Revolution,” defines a
green building as, “a high-performance property that considers and reduces its impact on the
environment and human health.” The Massachusetts Technology Collaborative describes a green
building as “a building that has been constructed or renovated to incorporate design techniques,
technologies, and materials that minimize its overall environmental impacts.” Increasing concern on
environmental issues and the shocking statistics of the amount of available resources have led to a
movement that has come to be known as “Green Building”. In the early 1990, sustainable construction
was considered as a great interest and formally incorporated in the construction industry.
The indoor environmental quality (IEQ) of sustainable buildings is of outmost importance as
buildings are designed and constructed to be habitable by humans. IEQ encompasses indoor air quality,
thermal comfort, lighting, acoustics and ergonomics. This paper presents results of a post occupancy
survey response to indoor environmental quality (IEQ) in a South Africa Green Star rated office building.
The article assesses the implications of the building IEQ on the building occupants’ health and how it
affects their productivity and it further investigate the building occupants’ satisfaction with the green
building IEQ. The specific aim of the study reported herein is to assess the correlation between IEQ and
the productivity of occupants’ in the building. The evaluation is based on occupant questionnaire data
with regards to specific IEQ elements such as the indoor air quality, thermal comfort and distraction
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from noise amongst others. The assessment of the building is derived from the behaviour of building
occupants; behaviour in this context being a broad term covering not only the occupants’ actions and
responses but also attitudes, feelings, expectations, values and beliefs. In this regards, it is useful to
think of the user-environment relation as vital and interactive, meaning that part of the occupant’s
environmental experience includes the consequences of any occupant behaviour that may occur. The
reason why the study adopted this method in order to meet the research objectives is that, the building
occupants’ are not passive vessel subjected to the built environment statically, as input. The occupant’s
experience of the environment is itself sharpened by the activities being performing in that environment,
which Vischer [15] referred to as ‘transactional’.
The paper starts with an overview of the literature on this topic. Then, the methodology adopted for
the study is presented followed by the results of the occupants’ questionnaire survey analysis and
findings of the research. Finally, the paper draws some conclusions. The paper makes a significant
contribution towards understanding green building IEQ’s and their effects on the building occupants.
This study provided significant insight into how green building occupants’ satisfaction with
spaces/offices could be improved through the active involvement of the building users’. Thus, the next
section of the article presents an overview on the theoretical framework of IEQ in relation to
productivity.

2 Indoor Environmental Quality in Relation to Productivity
Indoor Environmental Quality (IEQ) denotes all environmental factors that affect the health and
well-being of building occupants (Bluyssen, 2009) which refers to the overall comfort of a building’s
interior and the comfort and health of its occupants. IEQ includes indoor air quality (IAQ), including,
environmental tobacco smoke, carbon dioxide monitoring, indoor chemical and pollutant sources,
thermal comfort, daylight, ventilation effectiveness and views. However, IEQ consists of many more
complex factors that may have an effect on the occupants, for example, noise, ergonomics, quality of the
artificial lighting and the spectrum of paints used amongst others [5] [8]. The American Industrial Hygiene
Association Ergonomics Committee informs that, the purpose of ergonomics is to decrease worker
discomfort and improve the worker performance [16]. Under the category of Indoor environmental
quality in the LEED checklist, IEQ includes indoor air quality (IAQ), including, environmental
tobacco smoke, carbon dioxide monitoring, indoor chemical and pollutant sources, thermal comfort,
daylight and views. However, IEQ consists of many more complex factors that may have an effect on
the occupants.
The context of workspace in this study includes places to meet, to use technology, public spaces
where work occurs, amenities to support work, and so on, as well as office-type workspace because the
study is based on an office building. Also, the IEQ elements explored in the current study are: IAQ,
thermal comfort, daylight and views, noise and artificial lighting. However, IAQ and thermal comfort
are two important aspects of IEQ that have received considerable attention from scholars and by
building designers. This has been done in order to attain an international and regional standards
prescribe conditions intended to foster environments that are acceptable to occupants. IAQ is closely
related to ventilation; assuming outdoor air is less contaminated than indoor air; fresh outdoor air
replaces indoor air through ventilation thus removing and diluting contaminants generated indoors [9] [10].
While there is considerable field data on air quality and thermal comfort according to Fisk (2000), there
is far less data that evaluates occupant satisfaction across a large number of buildings using a systematic
method like POE protocols [18], and using occupant opinions as a measure of green building IEQ
performance.
Previous research has shown that the quality of office space can affect the productivity, health and
comfort of workers. For instance, Evans and Stecker [19] in their study found that both severe and
continuous exposure to uncontrollable environmental features, like noise, crowding, traffic congestion,
or air pollution, can produce ‘learned helplessness’ in adults as well as in children. Hence the Clinical
psychologists comprehensively documented the role of positive or negative emotions on various
individual outcomes including productivity [20]. They feel that “sad” or “depressed” individuals have low
self-esteem, and would exhibit reduced motivation and slowed thought process. Another study by
Wright et al. [20] on worker productivity, found that psychological well-being (PWB) was positively
related to job performance. In their field study, they defined PWB as that which measures the
‘pleasantness dimension’ of individual feelings. While positive feelings were measured by terms, such
as, “active”, “alert”, “enthusiastic”, and “interested” and negative feelings were measured by, “afraid”,
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“hostile”, “irritable”, and “upset” [20]. Moreover, Vischer [15] states that “how satisfied or not users are
with the space they occupy is a notion that has guided environmental evaluation since its earliest efforts.
This is the process whereby occupants evaluate their physical environment [15]. Through this evaluative
procedure, the processes of IEQ evaluation are linked not only to observable physical features, but also
to the perception the occupants have towards their workspace. This is the basic tenet of an
environmental appraisal research, such as post-occupancy evaluation, which seeks to determine the
extent to which certain environmental features affect users’ satisfaction or dissatisfaction and there
effects on the building occupants’. These have over time been carried out in ordinary office
environments since the 1980s [21] [22] and not in green buildings.
There is no general acceptable definition of productivity from scholars, but it has been generally
agreed to mean the relation between output and input, and has been applied in many different
circumstances on various levels of aggregation in the economic system [23]. It has also been found to be
one of the major contributions to build economic growth in every country. Also, other scholars such as
Dorgan and Dorgan [24] states that productivity is all about speed and accuracy of certain tasks but
specifically it actually can be measured or subjectively estimated. Previous studies have sought to make
direct links between the workers environment, IEQ, workspace and productivity [15].
The concept of worker productivity has been applied to a whole range of desired behavioural
outcomes in the context of work. The study by Commission for Architecture and the Built Environment
- CABE on the effects of environment characteristics on workers’ productivity found that there is
confusion about what productivity means; hence this has made it difficult to identify how environmental
conditions affect worker performance. Despite the findings from the study, this does not make research
on IEQ effects on productivity to be irrelevant, but it does justify the reason while such research should
be conducted. There are at least three types of productivity that are influenced by IEQ. They are
individual, group, and organisational productivity. Each category denotes a variation in scale of IEQ
influence [25] [15]. First, individual productivity is characteristically evaluated at the scale of the
individual workspace (desk and office) and on how the micro-environment influences individual task
performance, that is, how fast and accurately a worker carries out his tasks at work [15]. Individual
productivity according to Vischer [15] is affected by environmental conditions such as lighting and visual
conditions, variations in temperature and humidity, furniture ergonomics, and, to some degree, acoustics.
Positive individual productivity results denotes an enhanced speed and accuracy of the tasks
performed, whereas negative outcomes might include a higher error rate, slower time for task
completion, or adverse health effects on workers, such as sore eyes, fatigue or upper respiratory
problems [15]. Second, Vischer [25] [15] states that the productivity of workgroups sharing workspace, such
as a teamwork environment, is characteristically appraise in terms of the quality and quantity of group
methods. He further informs that, teamwork is affected by the mid-range environment, that of the
work-group or team, and it is measured in real terms such as time taken to market a new product, or in
terms of more qualitative results, such as an increase in the number of good new ideas or good
recommendations coming out of effective business processes. Thereafter, Bordass and Leaman [18] assert
that group process is affected by workgroup size and the relative proximity of team members. Other
environmental determinants of workgroup effectiveness include the positioning of work areas and
shared space, as well as access to shared tools and equipment [26]. Lastly, productivity corresponds to the
organisation’s entire workspace or office space, which represents the organisation’s macro-environment.
There are several methodologies to assessing the degree to which workspace helps (or fails to help) a
company meet its business objectives and/or increase its competitive advantage. Vischer [25] informs that
organisational effectiveness is influenced by locational advantages and ease of access, balancing
consolidation under one roof with concentration of different groups in different facilities over
manageable distances, and by building amenities such as faster elevators, convenient bathrooms,
adequate parking, and attractive eating areas. Thus, numerous scholarship work have shown that both
worker productivity and organisational success is undermined when the physical environment (IEQ)
interferes with actions taken towards achievement of objectives [27].
Studies have shown that when workers have control over their environment, they tend to be more
satisfied. When their environment is improved either through management initiatives or as a result of
worker complaints, they take it as an indication that management cares for them, and it increases their
job satisfaction, which indirectly increase productivity. Because most workers (office building
occupants’) spend almost twelve hours daily indoor; this positions good IEQ very important in order to
achieve workers’ satisfaction and more comfort. Surveys have also proven that IAQ a subset of IEQ
plays an important role and has a strong and direct correlation with work efficiency output [28]. Also, the
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work of Olesen [29] on offices and schools showed that comfortable room temperatures, increased
ventilation above normal recommendation, reduction of indoor pollution sources and more effective
ventilation increased the performance of people. Also, it has been reported that in developing countries,
5000 people die daily from polluted indoor air according to the World Health Organization. The cause
according to Olesen [29] is indoor pollution from cooking without vents, using wood or manure as fuel.
According to Kamaruzzaman et al., [30] employees’ performance and competence are very
dependent on indoor environmental surrounding and factors such as concentration and alertness is vital
for a good work performance even though there are personal and external factors that could disturb
depending on the physical and mental health of an individual. The more comfortable people are, the
more productive they will also be when other features are in place. Overall comfort is an umbrella
variable which covers people’s perceptions of heating, cooling, ventilation, lighting and noise taken
together in an overall assessment [18]. As such, light can influence building occupants’ comfort level in
several ways, through vision, and indirectly, because lighting may direct attention, or influence arousal
and motivation; hence, being important towards productivity [17]. Also, poor quality of lighting can cause
fatigue, drowsy, nausea, eye irritation, amongst others. Poor lighting can be because of excessive
lighting or inadequate lighting [30]. In general, a typical occupants IEQ survey is a standardised survey
instrument that can be applied widely to evaluate the performance of individual buildings as well as
systematically comparing the performance of groups of buildings [17] as it affects the productivity of it
occupants.

3 The Green Building Council - South Africa
The South Africa Green Building Councils (GBC) is a non-profit, member-based organization that
seeks to transform building industries towards sustainability by encouraging the adoption of green
building best practices. Currently, there are some 60 GBCs in various stages of development around the
world, with 20 being fully ‘established’. While at present there is only one established GBC in Africa –
in South Africa (GBCSA) – this is slowly changing, with three new councils in their advanced stages of
development in Morocco, Mauritius and Egypt. The World Green Building Council is the umbrella
organization and governing body for these GBCs. The World GBC is organized into regional networks:
Asia Pacific, Europe, the Americas, and Africa. As yet, only the Asia Pacific and Europe networks have
held formal, in-person meetings. The Asia Pacific network is the most advanced, having held a
two-week launch and training session in Australia in 2009 (hosted by the GBC Australia and sponsored
by AusAID, a development arm of the Australian government). This network structure facilitates the
transfer of knowledge from more mature GBCs to newer GBCs and enables beneficial relationships
amongst all parties.
There are a number of options for how the GBC model might be adopted to Africa. The traditional
model used by all GBCs to date is where each GBC represents an individual country. However, with
smaller markets some countries in Africa may find a sub-regional model more appropriate. There may
also be other options for associating with a larger GBC or forming a sub-regional GBC. Going with any
of these alternative strategies is uncharted territory and the advantages, disadvantages and practicalities
of each of these options will have to be identified and explored by the conference participants.
The GBCSA has been formed to address the reduction and effectively reduce energy consumed by
buildings, either through direct consumption or through the use of products which consume energy to
produce and transport. The implementation of ‘green’ buildings can effectively reduce consumption by
30 to 70%. This is particularly important in South Africa, where the bulk of electricity comes from coal
and is therefore ‘dirty’ energy.” The GBCSA a non-profit organization launched in 2007, aims to
promote and facilitate green building practices through market based solutions. The council is an
“emerging member” of the World Green Building Council’s international network and focuses currently
on commercial buildings, with a broad membership base of property owners and developers, architects,
engineers, product suppliers and governmental institutes. The GBCSA initiative addresses what are
becoming the major issues of our time–excess energy consumption and the related CO emissions from
burning carbon fuels, pollution of air, water and land, the depletion of natural resources, and the disposal
of waste. It is estimated that buildings consume 40 to 50% of the world’s energy through their
construction and ongoing operation. Hence, Green buildings can reduce their consumption of energy to
less than half of what a conventional building does, with similar reductions in potable water usage,
runoff to sewer and solid waste. By promoting green building, the GBCSA can have a really significant
impact on resource consumption and on combating global warming. The GBCSA also addresses many
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of the pressing issues facing local authorities today, such as electricity shortages, water shortages, the
lack of solid waste disposal sites, transportation issues and many others.
3.1 Green star South Africa
One of the fundamental activities of most GBCs is the implementation of green building rating
tools. These tools put forth a range of environmental performance criteria, including but not limited to
energy, water and resource usage, ecological impacts, transportation, indoor environmental quality, and
construction processes. Each project submits documentation proving how they have achieved a given
number of these criteria and are then assessed under the rules of the rating tool by a third party. How
well they perform against the criteria determines their final rating. The third party (usually a GBC)
awards their formal ‘certification’, which they can then use to market to potential tenants or buyers or to
demonstrate their environmental leadership.
The South Africa Green Star rating is based on the Australian Green Building Council tool. The
Green Building Council of South Africa Green Star SA seeks to provide the property industry with an
objective measurement for green buildings and to recognize and reward environmental leadership in the
building industry. Each Green Star SA rating tool reflects a different phase in the building lifecycle
(design, construction, occupancy and ownership). Green Star covers a number of categories that assess
the environmental impact that is a direct consequence of a project’s site selection brief, design,
construction and maintenance. The categories included in the Green Star rating tools are: management,
indoor environment quality, energy, transport, water, materials, land use & ecology, emissions and
innovation. The categories are divided into credits, each of which addresses an initiative that improves
or has the potential to improve environmental performance. Thereafter, points are awarded in each credit
for actions that demonstrate that the project has met the overall objectives of Green Star SA. Once all
claimed credits in each category are assessed, a percentage score is calculated and environmental
weighting factors are then applied. Environmental weighting factors will vary across regions to reflect
diverse environmental concerns across South Africa. To encourage the development and spread of
innovative technologies, designs and processes that could improve buildings’ environmental
performance, an “Innovation” category is included in each Green Star rating tool. The following Green
Star SA certified ratings are available:

Star Green Star SA Certified Rating recognises and rewards–“Best Practice”;

5 Star Green Star SA Certified Rating recognises and rewards–“South African Excellence”;
and

6 Star Green Star SA Certified Rating recognises and rewards–“World Leadership”
The currently evaluated building is officially the first Green Star SA rated office building in the
country under the Green Building Council South Africa’s (GBCSA) Office v1 rating tool. The building
achieved a 4 Star Green Star SA Office Design v1 rating, which signifies “Best Practice” in green
building. The design rating was awarded at the end of the design process and was based on tender
documentation. The most outstanding green factors that contributed to the building 4-star achievement
include:

Fresh air and efficient air conditioning - a full economy cycle air conditioning system flushes
fresh air through the building when conditions are favourable;

Water recycling - one of the biggest point scorers on the Green Star Rating is the black water
treatment system installed in the building. This sees water used in the building being partially recycled
in a plant in the basement of the building and re-used for all non-potable water uses, such as for the
toilets, cooling towers and to irrigate the indigenous garden in the building. This innovation save up to
120kl of water per day and significantly reduce the amount of water the buildings discharges to the
municipal sewer system;

Energy efficient lighting - energy-efficient lighting system in the building monitors dim and
switch off lights in all unoccupied office sectors;

Waste - provision of a dedicated system and storage area provides for the collection and
separation of paper, glass, plastics, metals and organic materials;

Material usage - the building is predominantly framed in reinforced concrete, of which 95%
of the reinforcing steel being used is recycled. In addition, the concrete used has a minimum fly ash
content of 30%; and

Cycle Park - the building offer a cycle park with lockers and shower facilities for staff
members who cycle to work.
Although Green Star certification requires a formal process, however, project are able to freely
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download and use the Green Star SA tools as guides to track and improve their environmental
performance. Most green building rating systems also have companion professional accreditation
programs, also usually run by GBCs. After completing a training course and passing an exam, a person
becomes an Accredited Professional in that program and can market themselves accordingly. Most
rating tools reward projects for having an Accredited Professional working on the project from the
outset.

4 Methodology
The data used in this paper were derived from both primary and secondary sources. The primary
data was obtained through the survey method, while the secondary data was derived from the review of
literature and archival records. The primary data was obtained through the use of a structured
questionnaire aimed at 95 occupants’ of the building. The questionnaire survey was administered to both
full-time and part time staffs and occupants’ of the building. The respondents were selected based on the
fact that they have been being resident in the building for a minimum of three months and have a
personal or shared working space in order to meet the research objectives. The survey was based on a
post occupancy model where the direct experience of the building occupants of an environment is used
as a fundamental principle to evaluate the quality and satisfaction of use of a building. Using a simple
stratified random sampling technique, the seven floor building accommodation for 3,000 employees,
with provision for retail spaces on the ground floor, presenting an active edge to the public realm, and
seven levels of office space above. Three basements are provided for car parking space. The seven floor
building was separated into five different levels by selecting the 2nd, 3rd, 4th, 5th and 6th floors
respectively. All respondents on each selected floor had an equal chance to be drawn and occur in the
sample. All 95 staffs (employees) on the selected floors were chosen as the sample frame. This process
was essential to obtain true representativeness of the entire sample.
Random sampling was used to select the building occupants’. According to Kombo and Tromp [13]
random sampling is the probability whereby people, place or things are randomly selected. From the
total 3000 employees who uses the building on a daily basis, 95 were randomly selected. This yardstick
was considered vital for the survey in order to have a true representation of the green star building IEQ
because all employees as contained on the list had an equal chance to be drawn and participate in the
survey. Out of the 95 questionnaires sent out, all were received back representing 100% response rate
and all were usable. A 5-point Likert type scale was used to determine the occupants’ levels of
satisfaction with their environment and on the effect of the IEQ elements to their productivity and the
satisfaction. This was considered adequate for the analysis based on the assertion by Mukuka et al. [32]
that the result of a survey could be considered as biased and of little value if the return rate was lower
than 30% to 40%. Because the sample size for this study was relatively small, all groups of respondents
were lumped together in the analysis in order to obtain significant results. The data were analysed by
calculating frequencies and the mean item score (MIS) of the rated factors. The calculation of the MIS is
explained in the next section. The research was conducted between the months of July to October, 2013.
The questionnaire was designed based on the information gathered during the literature review and does
not form part of an existing survey instrument.
A three, four and five point Likert scales were used to assess the implications of the green star rated
building IEQ on the building occupants’ health and productivity and to further investigate the building
occupants’ satisfaction with the green building IEQ. The Likert scales were transformed to an MIS for
each of the research objectives as applicable. The indices were then used to determine the rank of each
item. These rankings made it possible to cross compare the relative importance of the items as perceived
by the respondents. The MIS was based on previous studies as conducted by Mukuka et al [32] where the
‘MIS’ rating was used. This method was also adopted to analyze the current data collected from the
questionnaire survey. The computation of the MIS was calculated from the total of all weighted
responses and then relating it to the total responses on a particular aspect. This was based on the
principle that respondents’ scores on all the selected criteria, considered together, are the empirically
determined indices of relative importance. The index of MIS of a particular factor is the sum of the
respondents’ actual scores (on the particular Likert scale) given by all the respondents’ as a proportion of
the sum of all maximum possible scores on the scale that all the respondents could give to that criterion.
Weighting were assigned to each responses ranging from one to five for the responses of ‘strongly
disagree’ to ‘strongly agree’. The relative index for each item was calculated for each item as follows,
after Aigbavboa et al [33] [31] [34]:
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Following the mathematical computations, the criteria are then ranked in descending order of their
relative importance index (from the highest to the lowest). The next section of the article presents the
findings of the survey and some discussions.

5 Findings and Discussions
5.1 Biographical data results
Findings from the questionnaire survey revealed that out of the 95 respondents that participated in
the questionnaire survey 45% were male and 55% were female. Further analysis showed that 27.5% of
the respondents were between the age of 26-30 years, 22.5% were between the age of 20-25 years, 22.5%
were between the age of 31-35 years, 17.5% were between the age of 36-40 years, 5% were between the
ages of 41-45 years and 5% were 46 years and older. Furthermore, it was revealed that 90% of the
respondents were permanent employees and 10% were contract workers, in which 22.5% have been
working in the building between 3-6 months, 7.5% between 7-9 months, 27.5% have been working in
the building between 10-12 months, 22.5% between 2-3 years, and 20% have been working in the
building for 3 years and more. Based on these findings, it can therefore be inferred that the respondents
have adequate knowledge of their office space and indoor environmental qualities of the building based
on their duration of engagement in the building; hence their views will be a useful notion to inform
about the building IEQ and its effect on performance. Also, the occupants’ employment contract status
further confirmed that the occupant’s responses in the IEQ on performance survey are based on a
genuine motive, as they have credible working contract with their various companies.
5.2 Finding on the green Building IEQ elements
5.2.1 Lighting quality
The data obtained from the questionnaires revealed that 70% of the respondents were visually
comfortable in their workspace which indicate that the lighting quality in the workspaces of respondents
were satisfactory to the respondents. Furthermore, 32.5% of the respondents considered the quality of
natural light in their workspaces good, while 22.5% of the respondents considered the quality of natural
light very good. In addition, the findings revealed that 40% of the respondents had full control to block
natural light if desired and also 45% of the respondents agreed that the shutters/blinds were fully
effective in blocking natural daylight if desired. Thus, it can be inferred that the respondents had full
control to allow or to block natural in their workspaces which reveals that natural light was not a
problem/hindrance to the respondents. Although, 67.5% of the respondents agreed to not having control
over artificial lighting in their workspaces. Also, 45% of the respondents considered the quality of
artificial light in their workspace good and 22.5% of the respondents considered the quality of artificial
light very good. These findings are in agreement with the study done by Yun [35], Choi [10] and Nagib [36]
which reported that office workers prefer to have daylight and views in their work spaces which
enhances their visual comfort and productivity and also outlining that controlling intense direct sunlight
is key to ensuring comfort in day lit spaces. Other studies in agreement include
5.2.2 Acoustic quality
Although majority of the respondents (52.5%) work in open plan offices, questionnaire aspect
relating to the building acoustic properties revealed that 27.59% of the respondents are disturbed by
noise from telephone noise, and 25.6% of the respondents experienced noise from neighbour’s having
conversation. Also, 42.5% of the respondents informed that noise outside their workstation does not
distract them, while 52.5% of the respondents indicated that the noise outside their workstation has no
effect on them. In addition, 65% of the respondents revealed that they do not experience noise
distraction outside the building which can be inferred to, which means that the respondents are satisfied
with the acoustic quality of the green building as the respondents do not experience any noise
distractions. These findings are in disagreement with the study done by Field [37] which discusses that the
acoustic environment, specifically the lack of adequate speech privacy and control of noise levels, has
been a major complaint with respect to the ability to carry out work tasks. However the findings are in
agreement with studies done by Eke et al. [34] which informed that depending on the construction
systems used in the building, most building occupants in an open plan office space are not effect with
noise from known office sources such as telephonic conversation, neighbour’s conversation amongst
others.
5.2.3 Thermal comfort
The findings from the questionnaire on this aspect of the building IEQ revealed that 62.5% of the
respondents indicated that they have artificial temperature equipment in their workspaces. However, a
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majority of the respondents (62.5%) reveal that they do not have direct control over thermal
temperatures in their workspaces as these are controlled from a central source. Furthermore, 37.5% of
the respondents informed that they experience slightly cold temperatures in their workspace in summer,
while 62.5% of the respondents’ experiences warm temperatures in their workspace in winter. This is a
result of the inability to control the thermal temperatures in their workspaces, as informed by the
respondents, thus creating discomfort. These findings are in agreement with the work of Heerwagen [26]
which outlines that personal control could influence discomfort and also affect performance by reducing
the amount of time and effort given to achieving comfort. In addition, Heerwagen [26] states that
occupants who were uncomfortable engaged in a number of coping behaviour that were in themselves
distracting and reduced their ability to concentrate at work, thus reducing their productivity. Other
studies done by Rasha [38] and Xiong [39] however studies are in disagreement with the current findings
relating to the thermal comfort of buildings
5.2.4 Air quality
The survey findings revealed that 82.5% of the respondents have no control over ventilation in the
building. Also, a majority (37.5%) of the respondents reveal that there is enough air circulation within
the building; 57.5% of the respondents informed they do not experience any noticeable odours in the
building; while 32.5% of the respondents rated the quality of air in the building as very good, 30% of
the respondents rate the quality of air in the building as good, which thus conclude that the respondents
are satisfied with the air quality of the sustainable. These findings are in agreement with the work of
Celik [40] and Appleby [41] which discusses that improved air quality in buildings reduces sick building
syndrome and constitute healthy environments for building occupants as well as enhance the occupants’
quality of life.
5.2.4 Ergonomics
Although 52.5% of the respondents had revealed that there is no visual privacy in their workspace,
35% of the respondents reveal that the office layout enhance their ability to do their work, while a
further 37.5% of the respondents revealed that the office layout sometimes enhance their ability to work.
A majority (50%) of the respondents revealed that the amount of space available for individual work and
storage in their work environment is acceptable which can thus be inferred to mean that the respondents
are satisfied with the ergonomics of their working environment. These findings are in agreement with
the studies done by Celik [40] which discusses that ergonomics strive to promote health, prevent injury
and improve productivity and satisfaction of the building occupants. The findings also agrees with the
work of Rethaber [42] and Miller [43] which discuss that the application of ergonomics seeks to design and
modify tools, materials, equipment, workspaces, tasks, jobs, products, system and environments to
match the mental and physical abilities and needs of the workers.
5.3 Health implications
When the occupants’ were asked to rank the factors that could influence the health of the occupants
based on the building IEQ, Table 1 revealed that the size of workspace was ranked first with a score of
3.50, quality of natural and artificial light in the workspace, and quality of space provided in the
workstation were ranked second with a score of 3.48. Also, the Quality of air in the workspace was
ranked fifth with a score of 3.13 and distraction from noise outside workstation was ranked last with a
score of 3.00. These findings were found to be disagreement with the works of Celik [40] and Appleby [41]
which all found that the main factor that influences the health of building occupants was IAQ; whilst the
current study revealed that the size of workspace and the quality of natural and artificial light including
the quality of the work space are the major factors that could influence the green building occupants
health as shown in Table 1.
Table 1 Factor That Could Influence Occupants’ Health
FACTORS
MIS
Size of your workspace
3.50
Quality of natural light in your workspace.
3.48
Quality of artificial light in your workspace.
3.48
Quality of space provided in your workstation.
3.48
Temperature in your workspace.
3.28
Distraction from noise outside the building.
3.23
Quality of air in your workspace.
3.13
Noise level in your workspace (ability to have conversation without
3.08
neighbours overhearing it).
Distraction from noise outside your workstation
3.00

RANK
1
2
2
2
3
4
5
6
7
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Furthermore, Table 2 revealed the common illness the occupants (respondents’) have experienced
since working in the green building. Table 2 also reveal the frequency of the occurrence since they have
been working in the green building. The results indicated that fatigue was ranked first with a score of
2.88, headache was ranked second with a score of 2.70, common cold was ranked third with a score of
2.63, cough was ranked fourth with a score of 2.53, influenza was ranked fifth with a score of 2.13,
nausea was ranked sixth with a score of 2.00, fever was ranked seventh with a score of 1.95, lastly
dizziness was ranked eighth with a score of 1.88. The findings correspond with the level of control the
occupants have to certain IEQ like elements like thermal and acoustic control.
Table 2
ILLNESS
Fatigue
Headache
Common cold
Cough
Influenza
Nausea
Fever
Dizziness

Illness Experienced While Working in the Building
Experienced
Frequency experienced
% YES
% NO
MIS
RANK
60.0%
40.0%
2.88
1
60.0%
40.0%
2.70
2
65.0%
35.0%
2.63
3
67.5%
32.5%
2.53
4
42.5%
57.5%
2.13
5
17.5%
82.5%
2.00
6
20.0%
80.0%
1.95
7
35.0%
65.0%
1.88
8

These results are in agreement with studies done by Syal et al. [44], where it was found that IEQ can
negatively affect occupants’ physical health thus causing illness such as asthma exacerbation and
respiratory allergies through poor air quality, extreme temperatures, excess humidity, insufficient
ventilation and psychological health (e.g., depression and stress) and through inadequate lighting,
acoustics, and ergonomic design. However, this findings did not concur with the work Taeyon & Jeong
[45]
which shows that fatigue is the main illness that the respondents experience followed by headache,
common cold and cough where as in the current study, cough was indicated as the frequently
experienced illness. Also, the work of Heerwagen [26] as informed that asthma, dry eyes and respiratory
allergies are the most common illnesses experienced by the building occupants.
Table 3
ILLNESS
Common cold
Headache
cough
Influenza
Fever
Dizziness
Nausea

Illness Reducing Ability to Do Work
Experienced
Frequency experienced
% YES
% NO
MIS
RANK
65.0%
35.0%
2.53
1
60.0%
40.0%
2.45
2
57.5%
42.5%
2.25
3
40.0%
60.0%
2.10
4
25.0%
75.0%
1.90
5
25.0%
75.0%
1.88
6
22.5%
77.5%
1.68
7

Furthermore, Table 3 below shows the results in which the respondents were asked to reveal
whether the above illnesses reduced their ability to do their work and also to rank how frequently the
illnesses reduced their ability to do their work. The results as shown in Table 3 indicated that common
cold was ranked first with a score of 2.53, headache was ranked second with a score of 2.45, cough was
ranked third with a score of 2.25, influenza was ranked fourth with a score of 2.10, fever was ranked
fifth with a score of 1.90, dizziness was ranked sixth with a score of 1.88 and lastly nausea was ranked
seventh with a score of 1.68. These findings likewise correspond to the previous results relating to the
assessed individual IEQ elements. The findings supports the work of Heerwagen [26] and Syal et al. [44]
which informed of the effect of common cold, headache and influenza. These studies all found that that
employees with adverse health conditions are often absent from work, lose more work hours, and are
less productive than employees without health conditions. Other studies in agreement with the findings
are those done by
5.4 Performance and productivity
In addition, when the respondents were asked to rate the factors which could influence workers
performance and productivity the following information was obtained as shown in Table 4. Office layout
in enhancing your ability to work (MIS=3.35; R=1), Noise level in your workspace (ability to have
conversation without neighbour’s overhearing it) with (MIS=3.33; R=2), air quality in your workspace
in enhancing your ability to work and acoustic quality in your workspace in enhancing your ability to
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work (MIS=3.20; R=3) were all ranked as the highest. Other findings included: lighting quality in your
workspace in enhancing your ability to work (MIS=3.13; R=4), and thermal comfort in your workspace
in enhancing your ability to work (MIS=3.10; R=5). These results were in variance with the studies done
by Heerwagen [26], Miller et al. [46] and Smith & Pitt [47] who identified that privacy, windows and lighting
amongst others are the main factors that enhances occupants productivity and performance; whilst the
present work identified that office layout and personal control are the main factor that enhances
occupants productivity and performance.
Table 4 Factors Which Influence Work Performance
FACTORS
Office layout in enhancing your ability to work.
Noise level in your workspace (ability to have conversation without neighbours
overhearing it).
Air quality in your workspace in enhancing your ability to work
Acoustic quality in your workspace in enhancing your ability to work.
Lighting quality in your workspace in enhancing your ability to work.
Thermal comfort in your workspace in enhancing your ability to work.

MIS
3.35

RANK
1

3.33

2

3.20
3.20
3.13
3.10

3
3
4
5

Overall, the present study estimated that there is simultaneous relationship among occupants’
satisfaction with the sustainable (green) building IEQ factors. The assumption was that when occupants
were satisfied with the sustainable IEQ of their work environments, such as thermal comfort, IAQ,
lighting quality, acoustic quality, privacy conditions, personal control, and office layout, they were also
satisfied with the overall facility environments.

6 Conclusion
The study assessed a green star rated building IEQ elements and their effects on the building
occupants. Findings from the study revealed that there is a correlation between occupants’ productivity
in the green building and the IEQ elements. The findings suggest that there is considerable evidence that
buildings have far reaching impacts on human well-being and on workplace performance. Although the
empirical study is based on a relatively small sample, the findings provide an understanding into the
effects of the assessed IEQ on a green building occupants.
Findings in this study are of vast policy implications. Firstly, it is clear from the result that the IAQ
affects the workers’ productivity which is a major component of IEQ. The policy implication is that
future design and construction of ‘green’ buildings should be responsive to the occupants’ need for
adequate quality air circulation and most especially having a sort of control over the building ventilation.
This is because previous research has shown that occupants spend up to 90% or more of their working
time indoors, and since man relies on air for proper functioning, this will reduce the common illness
arising from the lack of control on the building ventilation. Secondly, the thermal elements should be
designed in such a way that the building occupants’ will have some level of control. It is a known fact
that when building occupants have a control over the thermal temperature in their office, there is usually
no effect on their efficiency. Hence this verifies the study carried out on Dutch office buildings which
revealed that negative thermal effect on productivity can be reduced by 34% when individual workers
can control their own thermal environment. Similar studies in UK offices also indicate that
self-estimation of efficiency are significantly higher in such cases. Lastly, ‘noise-based annoyance’,
which brings about a feeling of anger, discontentment, uneasiness, or offence to the workers through
noise interference with thoughts, feeling and daily activities, should be eliminated through the use of
acoustic materials in order to make the office building conducive for the occupants. To this end, ‘green’
buildings where various office activities takes place should be adequately designed with good acoustic
properties in order to handle the nuisance caused by noise amongst others.
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Abstract: The pursuit of sustainable development has put the built environment and the construction
industry under the spotlight as the activities of the construction industry exerts severe pressure on the
earth’s resources and also impact on the environment. These activitie causes irreversible changes in the
atmosphere, ecosystem and climate all over the world. Hence, all countries are striving to adopt
sustainable construction practices in their construction industries in order to mitigate the effects of
construction activities. This study evaluated the level of awareness and knowledge among stakeholders in
the Ghanaian construction industry on the concept of sustainable construction. A pragmatic mixed method
approach through the use of interview and questionnaire survey was used to elicit data from respondents.
The structured questionnaires were used to obtain data from construction practitioners such as architects,
quantity surveyors and structural engineers whilst the interview was conducted among contractors and
consultants. The results of the survey revealed that there is a low level of awareness of the concept of
sustainable construction amongst stakeholders in the Ghanaian construction industry. Though, few
respondents were aware of the concept, the awareness is not currently well reflected in the design and
construction practices in Ghana. The study therefore concludes that, there is a pressing need for
government to intervene so that sustainable construction design and strategies will become the norm in
Ghana. Hence, it is recommended that the Ghanaian government with the support of stakeholders in the
industry should come up with special legislations, codes or standards relating to sustainable construction
practices specific to Ghana’s construction environment to ensure its proper and effective implementation
as these are not currently in place.
Key words: Awareness; Ghana; Construction industry; Sstainable construction; Sstainable development

1 Introduction
Sustainable development (SD) has become a mainstream and a new social value for the 21st
century. The growing spectrum of environmental challenges instigated by the breakdown of
development strategies coupled with the incessant proliferation of unsustainable patterns of production
and consumption has stimulated the quest of a new path. Sustainable development describes the new
world order of living within the earth, and carries with it, regenerating and assimilating capacity. SD
depicts an ideal society which provides a better quality of life for everyone now and for generations to
come [1] [2]. The world conference on environment and development propelled the concept within the
political arena [1] and was reiterated at successive global Earth Summits and has been emphasized and
extended in various global initiatives. SD is an intricate and fluid concept, which continues to develop
over time. The most extensively used definition is that of Brundtland Commission: ‘development that
meets the needs of the present without compromising the ability of future generations to meet their own
needs’ [1]. The focal point of this definition is an emphasis on integration of economic, environmental
and social goals, and a requirement that they be considered impartially, both for intra- and
inter-generational equity.
The pursuit of sustainable development has put the built environment and the construction industry
under the spotlight. According to the Worldwatch Report [3], the construction industry accounts for 40%
(approximately three billion tons) of the total flow of raw materials into the global economy every year.
The production and processing of these materials impacts heavily on the landscape, and causes air
pollution, toxic run-off into watercourses, and loss of forests and agricultural land [4]. The construction
process and operation of buildings also account for 25% of all virgin wood use, 40% of total energy use,
16% of total water withdrawals and generates huge amounts of solid waste. Against this backdrop, if is
an industry best placed to exhibit the business case for sustainable development, it has to be the
construction industry where competition is fierce and profit margins are high and its activities impact
greatly on the environment. However, the construction industry have been challenged to take the lead in
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achieving a sustainable society and improving the quality of life, in terms of employment, housing,
utilities, transport infrastructure and the surrounding built environment.
The application of sustainable development to the construction industry is sustainable construction
practice, that is, equal consideration of economic, social and environmental issues in delivering
construction projects. Sustainable construction has become a focal point for communities and countries,
as the earth’s resources are under severe pressure due to increase in population and economic expansion.
Construction works and the maintenance of buildings impact on the environment and causes irreversible
changes in the atmosphere, ecosystem and climate all over the world. As a result of this, most countries
are striving to adopt sustainable construction practices in their various construction industries. Due to
the virtues and the growing interest of sustainable construction, it is imperative for stakeholders in the
construction industry worldwide to put their best foot forward and initiate actions to mitigate the
negative impacts of construction activities and sharpen their competitive edge. As global interest on
sustainability is progressively thriving, Ghana should not fell short in its attitude on sustainable
construction. The Ghanaian construction industry needs to demonstrate that it meet with the new
challenge/ global call and can compete in the global market. However, to be able to adopt and
implement these concepts in the Ghanaian construction industry, there is the need for all stakeholders in
the construction industry to be conscious and to also have some knowledge about the concept.
The nature of construction projects carried out coupled with the effects of the activities of the
construction industry in Ghana suggests that the concept of sustainable construction is uncertain. Apart
from that, the subject related to sustainability regularly appear in headlines, mainly about the
dissatisfaction with the outcome of construction projects and the irresponsible actions by contractors and
developers relating to environmental protection. These negative remarks about construction projects
indicate that the concerted efforts by global leaders at international summits, non-governmental and
education institutions have not fully penetrated into the construction industry in Ghana. It is on this
premise that this research seeks to evaluate the level of awareness and knowledge level of sustainable
construction amongst stakeholders in the Ghanaian construction industry. The study therefore conclude
that, there is a pressing need for government to intervene so that sustainable construction design and
strategies will becomes the norm in Ghana. Hence, it is recommended that the Ghanaian government
with the support of stakeholders in the industry should come up with special legislations, codes or
standards relating to sustainable construction practices specific to Ghana’s construction environment to
ensure its proper and effective implementation as these are not currently in place.

2 Perspectives on Sustainability Concept
This section of the article reviews previous and related work on the concept of sustainable
development, sustainable construction, principles of sustainable construction, drivers of sustainable
construction and sustainable construction implementation.
2.1 Sustainable development
The UN Summit on Environment and Development in 1972, ‘Agenda 21’, the closing document of
the UN ‘Earth Summit’ in 1992 in Rio de Janerio, followed by many other international and national
meetings and conferences show the growing concern for protecting the environment for the future
generations by introducing sustainable development concept [4]. Sustainable development (SD) is a
broad concept and has been interpreted and adopted in multiple contexts. As a result, there is a wide
range of definitions. Several writers have branded the concept as ambiguous, equivocal, nebulous and a
propagating ground for disagreement [6] [7]. According to Sage (1998), SD refers to the fulfillment of
human needs through simultaneous socio-economic and technological progress and conservation of the
earth’s natural systems. Meaning that sustainable world progress is dependent upon continued economic,
social, and environmental progress. SD is a term generally associated with the achievement of increased
techno-economic growth coupled with preservation of the natural capital that is comprised of
environmental and natural resources. Another definition of sustainable development as given by Forum
of the Future, the UK’s sustainable development charity, states that [5]: ‘Sustainable development is a
process which enables all people to realize their potential and improve their quality of life in ways that
simultaneously protect and enhance the Earth’s life support systems”. According to DETR, sustainable
development is all about ensuring a better quality of life for everyone, now and for generation to come
[2]
. There is also a common definition for sustainable development, which was formulated by the World
Commission on Environment and Development (WCED), led by the Norwegian Prime Minister Gro
Harlem Brundtland, in 1983. It states that [1]: “Sustainable development is development, which meets the

Proceedings of the 11th International Conference on Innovation & Management

·97·

needs of the present without compromising the ability of future generations to meet their own needs.”
The word ‘development’ in this definition implicates two important aspects of the concept: Firstly it
cannot be limited to a number of disciplines or areas, but it is applicable to the whole world and
everyone and everything on it, now and in the future. Secondly, there is no set aim, but the continuation
of development that will appropriately sustain the ecosystem both now and in the future should be the
aim of development.
2.2 Sustainable construction
The term sustainable construction is a cross-cutting matter which means different things to
different people. The review of related works indicates multiple definitions exist for the concept [9] [10] [2]
[11]
and there are discrepancy in terms of scope and context. For simplicity, sustainable construction is
best described as the subdivision of sustainable development and its application to the construction
industry. The construction industry involves all who plan, develop, produce, design, modify or maintain
the built environment and includes manufacturers and suppliers of construction materials, clients,
contractors, consultants and the facilities end users [12]. Therefore, sustainable construction could be best
described as a subset of sustainable development, which encloses matters such as tendering, site
planning and organization, material selection, recycling, and waste minimization. In most literature, a
common definition of sustainable construction is, ‘the creation and responsible management of a healthy
built environment based on prudent use of resources and ecological principles’ [9]. While other
definitions [13] [14] focused more on the environmental aspect of sustainability. Others also, for example
Wyatt (1994) stated that ‘sustainable construction philosophy requires a ‘cradle to grave’ appraisal of
project, which involves managing the serviceability of project during its life- time and eventual
deconstruction’, focusing on the economic aspect of sustainability. Only a few of the existing definitions
are comprehensive and capture the entirety of the concept. A good example of this is the definition of
DETR [2], which states that sustainable construction comprises several processes through which a
profitable and competitive industry delivers built assets to improve quality of life and at the same time
achieve stakeholder satisfaction.
2.3 Principles of sustainable construction
Scholarly works relating to the principles of sustainable construction are include Kibert [9], Hill [5],
Lindle [16], Robert [17], Hill and Bowen [18], Graham [19], DETR [2], and Long [20]. A few examples are
compared in Table 1 below. In a broad-spectrum, there is an agreement that the extent of the principle of
sustainable construction reflects those of sustainable development, which is about synergistic
relationships between economic, social and environmental aspects of sustainability.
Table 1

Examples of Principles of Sustainable Construction
Proposed Principles for Sustainable Construction
Profitability and competitiveness, customers and clients satisfaction and best value, respect and
DETR [2]
treat stakeholders fairly, enhance and protect the natural environment, and minimize impact on
energy consumption and natural resources.
Social pillar: improve the quality of life, provision for social self-determination and cultural
diversity, protect and promote human health through a healthy and safe working environment and
etc.
Economic pillar: ensure financial affordability, employment creation, adopt full-cost accounting,
Hill
and enhance competitiveness, sustainable supply chain management.
Biophysical pillar: waste management, prudent use of the four generic construction resources
Bowen [18]
(water, energy, material and land), avoid environmental pollution and etc.
Technical pillar: construct durable, functional, quality structure and etc.
These four principles are contained within a set of over-arching, process-oriented principles (e.g.
prior impact assessment of activities).
[39] Minimization of resource consumption, maximization of resources reuse, use of renewable and
Miyatake
;
recyclable resources, protection of the natural environment, create a healthy and non-toxic
CIB [36]
environment, and pursue quality in creating the built environment
Reduction in resource consumption (energy, land, water, materials), environmental loadings
Cole
and
(airborne emissions, solid waste, liquid waste) and improvement in indoor environmental quality
[40]
Larsson
(air, thermal, visual and acoustic quality).
Minimization of resource consumption; Maximization of resource reuse; Use renewable and
Kibert [9]
recyclable resources; Protect the natural environment; Create a healthy and non-toxic
environment; and Pursue quality in creating the built environment.
Source: Author’s Compilation
Authors

2.5 Sustainable construction implementation
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Sustainable construction can be effectively implemented if a lot more efforts are made to enhance
the level of environmental awareness and civic consciousness among stakeholders to carry out
construction activities sustainably. There are a lot of benefits linked to the implementation of sustainable
construction. Construction practitioners worldwide are beginning to appreciate sustainability and
acknowledge the advantages of building sustainably. For instance, Hydes and Creech [21] demonstrated
that the concept of sustainable building saves energy. This was further supported by the works of
Heerwagen [22], Bartlett & Howard [23] and Pettifer [24], who added that sustainable buildings will
contribute positively to better quality of life, work efficiency and healthy work environment. Whilst
Yates [25] explored the business benefits of sustainability and concluded that the benefits are diverse and
potentially very significant. The approach of sustainable construction and with its underlying principles
provides a comprehensive guide to enable the construction players to be more responsible to the
environmental protection needs without neglecting the social and economic needs in striving for better
living.
On the other hand, there are several potential barriers to the implementation of sustainable
construction with the main one being perceived cost. The common perception about sustainable
buildings appears to be that they cost more than ordinary buildings. It is alleged that sustainable
construction increases initial building costs by an average of 2 to 7% over ordinary building cost, and
that only some projects can recoup overall net costs in a short period. These barriers can be surmounted
by moving the thoughts of stakeholders from cost to value and from short-term profit to long-term profit
and benefits to the society at large.

3 Research Methodology
A mixed method research approach involving semi-structured interviews and a questionnaire
survey was adopted for the study. Interviews were carried out alongside the questionnaire survey to
assess the level of awareness and knowledge of sustainable construction amongst stakeholders in the
Ghanaian construction industry. Ritchie and Lewis (2003) opined that quantitative and qualitative
methods should not necessarily be seen as opposing approaches to research but instead as
complimentary strategies appropriate to different types of research questions. Practitioners within the
construction industry specifically Architects, Quantity surveyors and Structural engineers who are
registered with the various professional bodies in Ghana were involved in the questionnaire survey.
Architects, quantity surveyors and structural engineers were involved in the study as they are only
construction professionals in Ghana who have recognized professional bodies i.e. Ghana institution of
Engineers (GhIE), Ghana institution of surveyors (GhIS) and Architects registration council of Ghana
(ARCG). Professional consultants and contractors with one of the above described career background in
the construction industry were involved in the interview.
The consultants and contractors were purposefully selected based on their initial affirmation to
engage in the research and were willing to respond to the interview. The semi-structured interviews
were conducted among 18 contractors and 16 consultants. For the questionnaire survey, stratified
sampling technique was employed in the selection of the three groups of practitioners. The three groups
of practitioners i.e. architects, structural engineers, and quantity surveyors were employed as the strata
in stratification to allow for a proportional representation of practitioners across board. Simple random
method was then employed in selecting the practitioners within the various strata to avoid researcher
biases in the selection. Available records indicated that the GhIA had 333 registered architects [26], the
GhIS had 75 registered quantity surveyors [27] and the GhIE had 5 registered structural engineers [28]. A
sample size of 100 practitioners was determined using the following formula recommended for a study
of this type by Israel [29].
n =

N
1+ N(e) 2

(1)

Where:
n = sample size
N = population size
e = desired level of precision (±5%)
The questionnaire used in this research was in two sections: Section ‘A’ and ‘B’. Section ‘A’
sought to investigate characteristics of the respondents. Section ‘B’ assessed the level of awareness and
knowledge of the concept of sustainable construction. The questionnaire was pre-tested using a sample

Proceedings of the 11th International Conference on Innovation & Management

·99·

of 20 randomly selected practitioners in the construction industry. The sample size of 20 for the pilot
study is based on the observation of Borg and Gall [30] that it is hardly essential to include more than 20
subjects for a pilot study. The questionnaire was restructured base on the pre-test results (pilot study).
The collection of the primary data took seven weeks. At the end of the period, 83 questionnaires
representing 83% of the 100 sent out questionnaire were received for analysis. The semi-structured
interview was conducted concurrently when the questionnaires survey data collection was being done.
The interviews did not have specific time frames though on the average it took about thirty minutes.
This approach was adopted to allow the interviewer to explore the views of the interviewee, allow them
to explain their views on the subject matter make recommendations and suggestions and make room for
the discussion of other pertinent issues as on interview guide.
The quantitative data gathered were analyzed using SPSS version 16 package and Microsoft excel.
Descriptive statistics such as percentages, charts, tables and frequencies were used to summarize
information from respondents. The interview data were analyzed using content analysis which takes into
account the appearance of a concept or the numbers of times (frequency) a particular concept appears in
a text. Content analysis approach was adopted to analyze responses to the open-ended questions in order
to “minimize redundancy” [31]. Because of space constraints, the qualitative result is not presented in this
study.

4

Results

4.1 Background information of the respondents
The result of the background information of the respondents as presented in Table 2 shows that of
the 83 respondents in the survey, 48 (57.8%) were architects by profession, 30 (36.2%) were quantity
surveyors whilst 5 (6.0%) were Structural engineers by profession. A large part (47%) of the
respondents’ professional experience ranges between 6 – 10 years. It was also revealed that the entire
respondents had some form of tertiary education with bachelor’s degree being the highest (27%). Of all
the respondents, 15.67% work with contractors, 48.2% work with consultancy firms whilst 28.9% work
with clients.
Table 2 Respondents Background Information
Respondents’ characteristics
Frequency(n=112)
Profession of Respondents
Architects
48
Quantity Surveyor
30
Structural Engineers
5
Years of professional experience
1 -5 yrs
12
6 - 10 yrs
39
11 -15 yrs
16
16 - 20 yrs
7
Above 20 yrs
9
Category of Respondents Organisation
Contractor
13
Consultant
40
Client
24
others
6
Educational Qualification
Diploma/HND
3
B - Degree
27
M - Degree
19
Doctorate Degree
8
Others
26

Percentage (%)
57.80
36.20
6.00
14.50
47.00
19.00
8.20
11.3
15.66
48.19
28.92
7.23
3.61
32.53
22.89
9.64
31.33

4.2 Level of awareness and knowledge of the concept of sustainable construction
Questions relating to this aspect of the study revealed that about 83.1% of the respondents indicated
that they have heard of sustainable construction whilst 16.9% respondents indicated that they have not
heard of this concept before. Respondents who indicated they have heard of sutainable construction
were asked to indicate where they first heard of the concept. Table 3 shows where they first heard of the
concept; with 71% informing their academic work, while a concurrent 10.1% informed they have heard
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of the concept through the media and in workshops/conferences. Whilst only 2.9% of respondents said
they heard of the concept through the internet.
Table 3

Means through Which Respondents First Heard of Sustainable Construction
Frequency
Percentage (%)
Media
7
10.1
Workshop/Conference
7
10.1
Academic Work
49
71.1
Internet
2
2.9
Magazines/ Newsletters
4
5.8
Total
69
100

Respondents who indicated they have heard of sustainable construction were further asked to
indicate whether they understand what the concept is about. It was found that 8.9% of the respondents
said they understand what the concept of sustainable construction is about whilst41.1% indicted they do
not understand the concept. Also, it was found that 37.4 % of the respondents indicated they have a low
awareness and knowledge of sustainable construction; 36.14% claimed to have very low awareness of
the concept whilst 21.69% indicated to have moderate awareness and knowledge of the concept. While
only 2.41% of the respondents informed they have an excellent awareness and knowledge of
sustainability construction.
When the respondents were asked of the practical application of sustainable construction, it was
found through the questionnaire survey that 67.5% of the respondents have no practical knowledge of
the concept, while 22.9% stated that they seldom apply it in their work processes, but not often, while
only 2.41% of the respondents indicated that they frequently use the knowledge of sustainable
construction when carrying out their work.
When it was further assessed whether the concept of sustainable construction will be used when
enforced by legislation from government or by their own undertaking to sustainable development; it was
found that 94% of the respondents overwhelmingly agreed that rules and legislation from government
will be required to enforce the concept thereby binding them to implement it, but not through their own
understanding. However, 6% of the respondents indicated that they do not need laws to implement and
maintain the environment and natural resources.
A question was also asked to determine the view of the respondents whether the concept of
sustainability will help mitigate environmental impacts. All the respondents unanimously agreed that the
concept of sustainable construction if implemented will mitigate the environmental impact of
construction activities. Also, the survey result found that 49% of respondents considered themselves to
have a very low rate of development of knowledge of sustainable construction, while 40% considered
themselves as having low rate of development of knowledge, whilst 8% considered having moderate
rate of development of knowledge of sustainable construction. Conversely, 2% and 1% of the
respondents believed that their level of rate of development of knowledge of sustainable concepts was
good and excellent in that order.

5 Discussion
5.1 What is the level of awareness and knowledge of the concept of sustainable construction in the
Ghanaian construction industry?
On the subject of sustainable construction, it was revealed from the study that, some of the
respondents who indicated to have heard of the concept of sustainable construction do not understand
what the concept is all about. This does imply that there is a knowledge deficit of the concept as far as
practitioners are concerned. The findings relating to this aspect reveal that the respondents first heard of
the concept through academic work which does infers that the concept of sustainable construction can
be promoted through academic work. Hence, there will be the need to review the current curriculum of
construction programmes to cover the concept of sustainable construction as this currently lacking in
most construction programmes offered in Ghana.
The assessment of the level of knowledge and awareness of the concept of sustainable construction
reveals that some of the respondents had a working knowledge of the concept whilst others have not.
Also, Most of the respondents agreed that the level of application of sustainable construction principles
is very low in Ghana. More than half of the respondents indicated to have low level of awareness and
knowledge of sustainable construction. However, to be able to adopt and implement these concepts in
the construction industry in Ghana, there is the need for all stakeholders in the construction industry to
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be conscious and to also have some knowledge about the concept. The shift to sustainable construction
will first happen when a working knowledge of what it entails is appropriately disseminated. The study
results differ slightly from a study conducted by AlSanad, Gale and Edwards [32] on the challenges of
sustainable construction in Kuwait on the level of awareness of stakeholders. Their study revealed that
respondents had moderate level of awareness and knowledge about the concept of sustainable
construction. This suggests that their level of awareness and knowledge is a little bit ahead of the
respondents in this study. Williams and Dair [33] identified in their study that evidence of hindrance due
to a lack of awareness of sustainable construction technologies was an experience common to most
professionals in the construction industry. In several cases, stakeholders admitted to not being aware of
sustainable measures or alternatives that fall within their remit. Michiko [34] posited that more awareness
of sustainable construction means more concern about implementing and adhering to the principles of
sustainable construction. Thus, there is the need to create and raise awareness of the concept.
5.2 What is the current situation of sustainable construction in ghana?
Respondents were asked to indicate their level of application of the concept and to do a
self-assessment on the development of knowledge of the concept. On the case of the level of application
of the concept, majority of the respondents indicated their level of application of sustainable
construction to be very low in Ghana. This revelation is not astounding since most of the respondents’
level of awareness of the concept is low hence not apply the concept in their work. Rydin et al. [35]
asserted that lack of application of sustainable construction principles is a result of the lack of
confidence of professionals when the issues of sustainable construction design arise. This presupposes
that professionals within the built environment need to be fully acquainted with sustainable construction
principles in order to apply its principles. Some contractors and consultants interviewed also attributed
the present level of poor application of the concept to the shortfall in monitoring and enforcement of
legislation by the regulators. Even though there are no specific laws on sustainable construction in
Ghana, there are however some laws on environmental protection that can aid in protecting the
environment from construction activities. However its enforcement lives much to be desired.
For the level of development of knowledge of the concept, about half of the respondents indicated
their level of development of knowledge of the concept to be very low. This implies that respondents are
not taking any initiative to develop their knowledge on the concept, which is a negative signal as far as
sustainable construction implementation in Ghana is concerned. CIB [36] reported that there is lack of
capacity of the construction sector to actually implement sustainable practices, hence the need to build
the capacity of construction professionals. Häkkinen and Belloni [37] also opined that sustainable
construction implementation is hindered by ignorance or lack of understanding about sustainable
construction. Williams and Dair [33] also identified that installing sustainable technologies and materials
requires new forms of competencies and knowledge, so it is evident that not all those with
responsibilities in this area have the necessary experience or expertise to meet the challenge. However,
with the aim of competing and participating in the global market, the knowledge and competencies of
this concept is important as it is now being given a global attention.
5.3 What is the future expectations and outlook of implementation of the concept of sustainable
construction in Ghana?
Respondents were asked whether they will implement the concept on their own or as a result of
legislation from government and whether sustainable construction if implemented will mitigate the
impact of construction activities.
The results indicated that, almost all the respondents overwhelmingly agreed that rules and
legislation from government will be required to enforce the concept thereby binding them to implement
it. This result agrees with the findings of AlSanad, Gale and Edwards [32] study. The success of
Sustainable construction is highly reliant on the commitment of government and the formulation of
legislation. Dadzie and Dzokoto [38] put forward that sustainable construction implementation would be
successful if stakeholders especially government put in place legislation that will require cooperate
sustainability policies and also the development of various policy documents to enforce sustainability in
all aspects of their development. Furthermore, due to the many benefits associated with sustainable
design and construction, governments and their agencies should lead the crusade by progressively
incorporating sustainable design and construction practices into new construction projects so that private
organizations and individuals can emulate [38]. According to the results, all the respondents unanimously
agreed that the concept of sustainable construction if implemented will mitigate the environmental
impact of construction activities in Ghana.
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In order to put into practice this concept effectively, the onus lies on government to link the
implementation with the formulation of legislation on sustainable construction, through creation of new
polices, and/or by giving motivational packages to developers who make efforts to apply this concept in
their projects. However, it is not only the government’s responsibility, it demands a concerted effort
from all stakeholders within the industry. Other players from the construction industry such as
consultants, contractors, developers, suppliers and even buyers play crucial role in the implementation
of the sustainability concept. A number of the contractors interviewed stated that, their interest in the
sustainability concept shall only get better when the sustainability concept becomes a concern for the
client. Right now, the sustainability concept is not the main concern of the local contractors because it
lacks awareness and the interest of clients and potential buyers.

6 Conclusion
This study has shown that there is low awareness and knowledge of sustainable construction in
Ghana. Therefore the level of application of the concept is also very low. However, the study revealed
that rules and legislation on sustainable construction from government will be required to enforce the
implementation of sustainable construction principles in Ghana.
Thus it is recommended that more discussions, seminars, training, and workshops on sustainable
construction and its importance should be initiated to enhance the level of awareness and knowledge
amongst stakeholders in the construction industry in Ghana. There is also the need to review the
curriculum of all construction related tertiary programmes to include sustainable construction concept.
This will enhance the awareness since construction professionals will become conscious and acquire
knowledge about the concept before practicing in the industry.
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Abstract: The context of global warming and low carbon transition plans are threatening the future of
high energy consuming industrial sectors in the European Union (EU). The need to respond to
environmental challenges is demonstrated by support for international level energy policies and legal
requirements, such as the Kyoto Protocol which the EU supports, and increased EU level environmental
legislation and energy policies. The effect of those initiatives is gradually transforming industrial
activity in the EU. However, since not all the countries involved in industrial activity have adopted these
policies, their net effect needs to be assessed taking account of their side-effects such as delocalization
of industrial activity, and the different legal environmental frameworks in the countries where
companies choose to relocate.
This paper analyzes EU energy policy and its real impact on a particular energy intensive industry, the
European ceramic tile sector. To summarize the main results of our research we find that: (1) The majority of
European ceramic tile companies are using the BAT for energy efficiency; (2) increasing concern in the EU
over CO2 emissions may become problematic for the sector in the short term but also might provide some
opportunities; (3) recent EU environmental legislation is focused mainly on energy efficiency, greenhouse gas
emissions, and air quality control; (4) the EU Emission Trading System (ETS) has promoted research,
investment, and other activities directed to the reduction of CO2 emissions, such as the adoption of the BAT
for efficient energy use, although in the short term the sector is exposed at competition from countries with no
or few requirements related to greenhouse gas emissions. In the mid-term there is a hope that this process will
enforce the use of BAT, and therefore, increase the competitiveness of companies at mid-term in a
hypocarbonic economy context; the transition process is deemed critical since it may threaten the survival of
these firms; (5) due to the ceramic tile industry being an energy-intensive industry, policies affecting energy
costs are very relevant for the survival of the European industry; (6) a systemic perspective predicts that the
implementation of breakthrough technologies, including use of renewable sources of energy, is undoubtedly
linked to institutional support for research activities and availability of funding. A more comprehensive
research financing scheme which includes research support for the so-called traditional sectors is needed to
help the ceramic tile and other industrial sectors within the EU, to continue to lead the transition to a
hypocarbon economy.
Key words: Environmental policy; Post carbon transition; European Union policy; Tile industry

1 Introduction
There is a growing concern about the unsustainability of the production model in so called
developed countries given the diminishing capacity of the environment to assimilate, in a non-traumatic
way, the impacts of economic activity. This situation is being exacerbated by the rapid growth of other
economies especially Brazil, Russia, India and China (BRIC countries) and the consequent increase in
demand for energy and raw materials to feed that growth. At the institutional level, this concern is
reflected by support for energy policies and international legal requirements such as the Kyoto Protocol.
The situation is fuelling debate over the sustainability of the so-called traditional industries in the EU [1]
due to the major transformations resulting from the process of globalization and the current economic
crisis. These transformations include increased demand for resources (especially energy and raw
materials) from the world economies and especially the BRIC countries; increased public awareness of
the diminishing capacity of the environment to assimilate the impacts of human activity, and increased
demands for environmental sustainability.
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However, global warming and low carbon transition are imposing huge challenges for the high
energy consuming manufacturing industry subsectors in the EU with lower productivity and exposed to
an international market such as the ceramic tile industry. The EU commitment to lead the response to
environmental challenges has resulted in a high level of legislative activity related to environmental and,
especially energy policy [2-12]. The effect of those initiatives is gradually transforming industrial activity
within the EU. The new scenario, characterized by increasing pressure from environmental regulation
(CO2-emission trading scheme, use of BAT, etc.), is enforcing a level playing field on non-EU
competitors whose production often falls below EU environmental standards, where there are lower
energy prices and in some cases better access to raw materials, and encouraging the relocation of
production to places where environmental (and often social and labour) conditions are less favorable to
the environment.
Thus, since the level of environmental and energy policies varies, we need to assess the net effect
of these initiatives. This includes acknowledging their side effects from the delocalization of industrial
activities and the different environmental legal frameworks under which companies settled in other
countries to operate. This paper provides an analysis of EU energy policy and its impact on the
European ceramic tile sector. The rest of the paper is organized as follows: section 2 describes the
theoretical framework and the methodology for the subsequent section; section 3 presents the evidence
from the analysis - (3.1) discusses the main characteristics of the European ceramic tile manufacturing
process along its value chain, (3.2) presents the available data on energy consumption in the ceramic tile
industry, and (3.3) analyzes the impact of EU energy policy on the European ceramic tile sector; section
4 concludes by summarizing the main contributions of this paper.

2 Methodology
2.1 Theoretical framework
Our analysis adopts a systemic perspective on the impact of supra-national (EU level) legislation
on the performance of an EU industry sector. The study of innovation systems in evolutionary
economics adopts various approaches, labels, and units of analysis. For instance, national innovation
systems [13-15], regional innovation systems especially to analyze specific areas within big nations [16, 17],
technological systems which focuses mainly on networks of agents in the generation, diffusion, and
utilization of technologies [18-20], sectoral systems which looks at innovations in industries across
political borders [21, 22], and district systems which combines the innovation system and the industrial
district approaches [23] and emphasizes the relevance of territory for both the industrial district form and
other elements of the innovation system.
Legal and institutional framework

Technological
and advanced
services
provider
environment

Productive environment

Scientific environment

Figure 1

Schematic Illustration of the Main Elements on an Innovation System. Adapted from [27]

From a systems perspective, legal and institutional frameworks are central for defining firm
strategies since they affect the productive, scientific and technological environments (figure 1).
Similarly, socio-technical regimes can be understood as historical routines and optimization processes
which are institutionalized, materialized and aligned in multiple dimensions such as industry structures,
technology and infrastructure, knowledge base, users and markets, culture, and policy and political
power [24, 25]. This last refers to policy targets and priorities, administrative rules, power relations, etc.
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In other words, they influence the direction of search since “new regulations, and changes to markets or
competitors, are all factors that affect the activities in sectors, in terms of the way they perform their
activities, or the range of activities they perform” [26].
2.2 Methods and data
The analysis involves three steps: (1) describing the main characteristics of the European ceramic
tile manufacturing process along its value chain with specific emphasis on the energy intensity of each
stage, (2) analyzing thermal and electric energy consumption in the ceramic tile industry, and (3)
evaluating the impact of EU energy policy on the European ceramic tile sector.
We exploit secondary data collected from various sources including specialist sectoral publications
and statistics. We use data on EU level environmental policy to map the policy measures that influence
ceramic tile industry development drawn from EUR-Lex, the EU legislation database.

3 Analyzing the Evidence
3.1 The European ceramic tile manufacturing process
The ceramic tile manufacturing process consists of different stages according to the function of the
manufactured product. The main ceramic tile production stages are:
(1) Raw materials preparation. Appropriate raw materials are selected and proportioned to
achieve the desired product characteristics. The raw materials quality (i.e. its impurities content)
determines its suitability for tile production, and therefore its final cost, to an extent is dependent on the
distance from the mine to the plant. Use of local raw material is maximized to reduce manufacturing
costs, although some raw materials have to be imported from other regions or countries, even from
non-EU countries, such as the white clays mostly imported from Ukraine or feldspars from Turkey. In
the pressing stage, the raw materials mixture is subjected to wet or dry milling. Wet milling is the most
frequent preparation method in Europe, owing to the properties of the granules obtained by spraying;
however, from an energy point of view dry milling is more efficient. Wet milling accounts for 30% of
the thermal energy consumption in ceramic tile production.
(2) Ceramic tile forming. Ceramic tile bodies are generally formed by pressing, using hydraulic
presses which consume electric energy.
(3) Drying. The formed tile bodies are subjected to a drying cycle to reduce the moisture content,
which varies according to the type of forming process. This stage consumes around 10% of total thermal
energy used.
(4) Glazing and decorating. After drying, ceramic tiles are usually glazed and decorated. The
process consists of the application of various glaze layers depending on the mechanical or aesthetic
properties desired, followed by decoration which is done by digital inkjet.
(5) Firing. In this final production stage, the ceramic tiles are subjected to a thermal cycle with
temperatures ranging from 1100 ºC to 1200ºC, depending on the product. This stage consumes more
than 50% of total thermal energy consumption in the manufacturing process.
A single firing process means the tile body and glaze are simultaneously fired. Double firing refers
to when the tile body is fired first before being decorated and subjected to a second thermal cycle to fire
the glaze. The most common ceramic tile manufacturing process in Europe is single-firing, which is
represented in Figure 2.
Raw materials

Glaze
preparation

Milling
Spray drying

Floor tile
Pressing

Drying

Glazing

Firing
Wall tile

Figure 2

Schematic Illustration of the Single-Fired Ceramic Tile Manufacturing Process.

Wall and floor ceramic tiles constitute the biggest sector measured by turnover in European
ceramic industries, with total sales in 2013 estimated at around €9 billion. A third of ceramic tile
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production is exported outside of the EU, resulting in a largely positive trade balance, with exports
representing four times EU imports of ceramic tiles in value1.
The European ceramic tiles industry traditionally is the world leader for design and innovation. It
continues to set the trend for new designs and functionalities. Ceramic tiles cover a wide range of
product categories to satisfy technical and aesthetic needs related to both traditional and modern indoor
and outdoor environments. Ceramic tiles have many functional characteristics including increasing
hygiene and safety. Their resistance to light exposure and chemical attacks, and their ease of
maintenance makes ceramic tiles important for the sustainability of buildings.
European ceramic tile production increased continuously from 1980 to 2006, reaching a maximum
annual production of around 1500 million m2. As a result of the global financial crisis, this value
decreased in 2009 to 1079 million m2 [28]. Since then, European ceramic tile production has been slowly
increasing to reach 1178 million m2 in 2012, due mainly to increased exports [29].
However, world ceramic tile production has continuously increased since 2006; consequently after
2008, the European ceramic tile industry lost relative weight in the world ceramic tile industry. In
particular, the percentage of European tile manufacturing in world production decreased from 16.6% in
2008 to 10.5% in 2012. Figure 3 shows European and world evolution of ceramic tile production, and
the percentage of production in Europe since 2008.
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Italy and Spain are the two biggest ceramic tile producers in the EU, accounting for some 65% of
production; however, Poland, Portugal, Germany, France, Bulgaria, the UK, Romania, the Netherlands,
Czech Republic, and Hungary are also significant producers. Figure 4 shows the evolution of the
Spanish and Italian ceramic tile production from 1981.
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3.2 The European ceramic tile energy uses and consumptions
The ceramic tile industry consumes considerable amounts of energy along its value chain. The
main energy consuming phases are mining activities, transport of raw materials to the processing plants,
the manufacturing process, and storage and delivery of the ceramic tiles once packaged. The energy
involved in the use and end of life phases can be seen as negligible [31]. At both ends of the lifecycle
chain, transport of raw materials to the plants and product to the markets are by trucks (small and
medium distances) and ships (longer distances). The manufacturing process is an intensive thermal
energy consumer (around 28kwh/m2) [32]. Since the 1980s, European ceramic tile companies have been
fuelled mainly by natural gas. In some countries, such as Spain, the majority of spray-dried powder
producers have installed cogeneration units (that produce heat and electric energy simultaneously)
which has increased their total energy efficiency to 85-90% in this stage.
Electric energy is also consumed throughout the process for transportation (conveyor belts, robots,
etc.), presses, fans, etc. in the plant. In the presence of cogeneration systems the net balance of
electricity is positive. According to the latest studies [33-36] the majority of European ceramic tile
companies are using the Best Available Techniques (BAT) in terms of energy efficiency; thus, although
there are some additional saving measures that can be implemented, in the absence of any breakthrough
developments, further significant reductions in energy consumption are not envisaged [1]. The trend in
energy costs and increasing concern in the EU over carbon dioxide (CO2) emissions may become a
major hurdle for European ceramic tile companies in the short term.
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Figure 5 shows the evolution of thermal energy consumption in Spanish manufacturing since 1985.
Between 1985 and 1990 companies dramatically reduced their consumption of thermal energy through
the adoption of new technologies (single firing, roller kilns, cogeneration systems, etc.) and turned to
natural gas instead of heavy oil or gasoil. Following this innovative period, consumption of thermal
energy has remained fairly stable with no major changes to energy efficiency. The slight reduction
observed after 2010 can perhaps be explained by some minor improvements related to energy recovery
systems and implementation of larger kilns. Although the values shown are for Spain, they can be
considered representative of the European ceramic tile industry, and very similar to Italian data [34, 35].
CO2 emissions trends have been similar (Figure 6) since most CO2 emissions are due to the
combustion process (90%). The remaining 10% corresponds to the decomposition of the carbonates
used for the body composition of earthenware (wall) tiles; hence the floor/wall tile production ratio has a
minor effect on total CO2 emissions.
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Regarding electric energy consumption in the manufacturing process, the most recent studies
indicate that the average value is around 3.2 kwh/m2 [32], much lower than consumption of thermal (26
kwh/m2). Electric energy is involved in materials handling (conveyor belts, robots, etc.) and forming
(hydraulic presses) stages, in the water and gas cleaning systems (pumps, fans, etc.), in driers and kilns
(fans, control units), etc. Nevertheless, in Spain where cogeneration systems have been implemented in
the last 20 years, the net electricity balance at cluster level is positive [32].
3.3 The eu energy policy impact on the European ceramic tile sector
The European ceramic tile industry has been working for more than 30 years at reducing energy
consumption and CO2 emissions through the adoption of innovative technologies and the
implementation of energy saving actions. However, another technology revolution, implementing
breakthrough technologies, is needed.
Most recent European policy, as for instance ETS, is challenging European energy intensive
industries Although the ETS is considered positive for promoting research, investment, and activities
(energy audits, energy consumptions control, implementation of energy saving actions, etc.) focused on
reducing CO2 emissions, there are some aspects that should be improved to avoid unaffordable costs,
and consequent relocation of ceramics factories in areas with less stringent environmental regulation.
Almost all European ceramic tile manufacturers are affected by the Directive on ETS [10]. To
counter the risks of relocation of manufacturing industries outside the EU for reasons of cost and climate
policies, and loss of employment in Europe, the European Commission has established criteria to
determine whether a manufacturing industrial sector is at risk of carbon leakage, based on the economic
impact of the application of the ETS in the production costs and on the trade intensity (imports and
exports) of the sector with countries outside the EU.
The European ceramic tile industry is one of the sectors at risk of carbon leakage [11], and so
receives free allowances for emissions. The allocation of the free allowances is based on the most
efficient industries, rather than on historical data. There is a maximum number of free allowances for
each industry sector which must be shared among all the relevant companies,with the result that
sometimes the best performers do not receive all the free allowances requested [37].
The list of countries exposed to a carbon leakage should be revised every five years. The number of
free allowances is reduced annually, so the situation for ceramics companies is becoming increasingly
difficult and the threat of competition of producers outside the EU is growing due to the direct
(allowances to buy) and indirect (management system and audits) costs of ETS implementation.
Figure 7 show the prices of EU Allowances (EUA) from the beginning of the new period of ETS
(2013-2020) and shows that the value has been growing since April 2013, from 3 €/t to more than 6 €/t
in 2014.
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In this new scenario, European companies are being forced to reduce their CO2 emissions in the
medium and long-term. Guidance is provided by the roadmap for moving to a low-carbon economy in
2050, which was published by the European Commission in 2011 [8]. This document provides objectives
for reducing CO2 emissions in all industry sectors including ceramics. The objective is to achieve a
reduction in CO2 emissions of between 83% and 87% by 2050. In response, the European Ceramic
Industry published the Ceramic Industry Roadmap in 2012 [38]. This suggests that in the short-term, BAT
should be adopted by all manufacturing countries although they will not be sufficient to achieve the
ambitious European objectives. This will require the development of breakthrough technologies and new
energy sources.
Based on previous estimates in life cycle assessment studies [36, 39], to achieve a reduction in CO2
emissions in the manufacturing process of more than 50%, decarbonization and cheaper electricity
production systems will be needed to allow the use of electric driers and kilns (resistances, microwaves,
plasma, etc.) with minimum CO2 emissions. Alternatives such as biomass or biogas as fuels would
decrease these emissions, but less significantly.
In addition to CO2 emissions reduction costs linked to EU policies, energy prices are also affected.
EU energy costs are estimated to be two to four times higher in Europe than in competing countries.
Since energy costs represents around 30% of manufacturing costs in the ceramic tile sector, policies
affecting energy costs are a crucial factor in the survival of the European industry [37].
Table 1 presents average natural gas and electricity prices related to the European ceramic tile
industry; they increased by 27% for natural gas, and 21% for electricity in 2010 to 2012.
Table 1 Average Energy Prices for the European Ceramic Tile industry [12]
Energy source
2010
2011
2012
% change 2010-2012

Natural gas price (€/MWh)

25.0

26.2

31.7

26.8

Electricity price ((€/MWh))

80.8

88.8

97.6

20.8

Breakthrough innovations and renewable sources of energy are linked to institutional and financial
support for research. Therefore, EU research policies play a central role in the future of the
energy-intensive industries. Since the mid-1980s, European companies have been world innovators in
the ceramic sector in relation to machinery and materials. However, it is becoming more difficult to
benefit from European and domestic research programs as they tend to favor research on advanced
materials and leading sectors (biomedicine, pharmacy, etc.) and there is a shortage of funding for the
traditional sectors [1, 40].

1
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4 Conclusions
The European ceramic tile industry has adopted innovative technologies and implemented energy
saving actions to reduce its energy consumption and CO2 emissions and is using the BAT. However, new
regulation and environmental policies are requiring greater innovations and is resulting also in
relocation of ceramic factories outside the EU, in areas with less strict environmental policies.
The new ETS Directive has had an impact on almost all European ceramic tile manufacturers,
although its overall effect should be to promote research, investment, and other activities directed to
reducing CO2 emissions. However, it does not provide a mid-term fair solution for the companies that
have continuously updated their industrial facilities. The free allowances received by the sector which is
exposed to the risk of carbon leakage, are based on the most efficient industries rather than historical
data. However, the number of allowances is not sufficient for all the companies in the sector and even
the best energy performers may not receive all they request. The scheme is revised every five years, and
the quantity of free allowances is reduced every year, so the situation will worsen for ceramic companies
and risk loss of competitiveness with external EU manufacturers due to the direct costs of implementing
ETS (allowances to buy) and the indirect costs (management system and audits).
To survive this new scenario, which includes reducing CO2 emissions to between 83% and 87% by
2050, European companies must begin reducing their CO2 emissions in the medium term. However,
another technological revolution will be needed. For instance, to reduce CO2 emissions by more than 50%
decarbonization and cheapening of the electricity production system in Europe will be needed, to allow
the use of electric driers and kilns with minimum CO2 emissions. Fuels from biomass or biogas will not
reduce emissions enough to meet the 2050 target.
Another pressure on the competitiveness of energy-intensive industries is energy prices, which are
affected indirectly by EU policies. Energy costs which represent around a third of ceramic tile
manufacturing costs, two to four times higher in the EU than in competing countries, therefore policies
affecting energy costs will be crucial for the survival of the European industry.
Finally, as the systems perspective predicts, the implementation of breakthrough technologies,
including the use of renewable sources of energy, is undoubtedly linked to the institutional and financial
support for research activities. EU research policies will play a central role in the future of
energy-intensive industries. Many European and domestic research programs are focused on advanced
materials and new sectors (biomedicine, pharmacy, etc.), with the results that there is an increasing
shortage of funds to support the so-called traditional sectors. Only a more comprehensive research
financing scheme that includes research support to the so-called traditional sectors will help ceramic tile
and other European industry sectors to continue to lead the transition to a hypocarbon economy.
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Abstract: The study examined the impact of training and development on job performance in the
Banking sector in Uganda among the selected four banks of Equity Bank, Bank of Africa, Barclays
Bank Uganda and Centenary Bank and specifically looked at the relationship between training needs
identification, training methods, monitoring, evaluation of training and job performance in the banking
sector in Uganda. The study used correlation research design to address the relationship between
variables. The study involved managers, heads of departments at each bank and employees. Data was
collected using questionnaires to facilitate quantitative approaches in the study. Data was analyzed at
three levels that is; univerariate, bi-variate and multi-variate. Univeriate analysis fetched descriptive
statistics in form frequencies and percentages while bivariate analysis obtained correlations between
variables. At multivariate level a logistic regression model was used to ascertain the magnitude of effect
of each independent variable on the dependent variable. Study findings at a bi-variate level revealed a
positive and significant relationship between the independent variables (identify training needs, identify
training objectives, training content, on the job training technique, off the job training technique, skills
application and Knowledge application) and the dependent variable (job performance). At the
multi-variate level, it was revealed that all independent variables except knowledge application in the
training and evaluation process explain 69% of job performance in the model. It was concluded that
identification of training objectives, identification of training objectives and skills application have a
positive significant effect on job performance in the banking sector in Uganda. It was therefore
recommended that there is need to need to streamline the needs assessment process before the training
process, endeavor to clearly define training objectives and have a strict monitoring and evaluation process
on trainees.
Key words: Training and development; Job performance; Training needs identification; Training
methods; Monitoring and evaluation

1 Introduction
The banking industry in Uganda is growing at the highest rate with more financial institutions
coming in play that have endeavored to absorb a significant number of employees majority of which are
fresh and young graduates. These banks come at a time when competition is significantly high and
personnel remain the key institutions resource to handle such competition through strategic employee
training and development. Despite the importance of training and development of personnel, the
banking institutions efforts to emphasize these remains significantly low.
In Uganda training of employees across most organizations is largely perceived as a luxurious
aspect than a core issue to enhance employees’ job performance. Over the years, Bank of Uganda
(BOU) has developed training and career development policies that are emulated by other banks that
have helped to see many employees trained in various discipline According to the BOU Training Policy
(2001) this has been done to facilitate among others, the promotion of career and professional
development of four staff, preparation of staff for higher responsibilities and ensure that they have
required knowledge and skills for effective job performance. It is assumed that after training these
employees should be promoted so that they advance their careers. However, this seems not to be the
case in most of the banks that emulated this and even very few individuals are considered for such
trainings and other carrier development opportunities in these banks. This is likely to seriously affect the
individual job performance hence failed achievement of institutions objectives.

2 Literature Review
In the banking sector, training and development are continuous process in improving the type of
employees in the organization. Training and development is an attempt to improve their current and
future performance but the organization should keep a track on their performance after imparting them
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training it means training needs assessment (Janice et al, 2002). It is a systematic process of altering the
behavior of employees in a direction to achieve goals of the institution. Therefore a training programme
is an effort by the employer to provide opportunities for the employees to acquire job related skills,
attitudes and knowledge that can help them perform as required by the institution. In order to satisfy
consumers from all walks of life banks need to have efficient manpower which can be possible by
offering them quality training , training programme should keep pace with changing times it must be
unconventional. Training changes mental and social outlook of employees. Customers and their needs
can be identified and they are satisfied accordingly (Venkatesh, 2009).
INDEPENDENT VARIABLE (IV)

Training and Development

DEPENDENT VARIABLE (DV)

Job Performance

Training needs identification
a. Identify training needs
b.Training objectives
c.Training content

Training methods
a. On the job technique
b. Off the job technique

Job performance
(Good/Bad)
Output levels

a. Work quality

Monitoring and evaluation
a. skills application
b. knowledge application
Figure 1

Conceptual Framework on Training and Development Job Performance

2.1 Employee training
In the personnel management process there are two major types of training; on-the -job training and
off- the -job training as identified by Alo, (2009:112). In any organization, on-the-job training is largely
handled by colleagues, supervisors, managers, mentors to help employees adjust to their work and to
equip them with appropriate job related skills. Armstrong (1995) argues that on-the-job training may
consist of teaching or coaching by more experienced people or trainers at the desk or at the bench. It
may also consist of individual or group assignment and projects and the use of team leaders and
managers.
According to Armstrong (2006:447), on-the-job training is the only way to develop and practice the
specific managerial, team leading, technical, selling, manual, and administrative skills needed by the
organization. This has the advantages of actuality and immediacy as the individual works, learns and
develops expertise at the same time thereby paving way for improved job performance in the institution.
Ejiogu (2000:223) elaborate that off-the-job training include lecture, vestibule training, role playing,
case study, discussion and simulation Armstrong (1995:440) listed group exercises, team building,
distance learning, outdoor and workshops as part of off-the-job training. He further explains that
off-the-job training may be provided by members of the training department, external education and
training establishments, or training providers-training consultants or guest speakers. In his explanation
he encourages line managers to be closely involved to bring reality into the classroom, to ease the
transfer of learning, and to make sure that those involved in off-the-job training are carefully selected,
briefed and monitored so as to ensure that they make the right contribution
2.2 Training and development
Obisi (2006:232) elaborate that training and development are used interchangeably. However,
training is for specific job purpose while development goes beyond specifics development covers not
only those activities which improve job performance, but also those which bring about growth of
personality Mamoria, (2005:321). Steinmetz (2006:213) notes that training is a short-term process,
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utilizing a systematic and organized procedure by which non-managerial personnel learn technical
knowledge and skill for a definite purpose.Development on the other hand is a long term educational
process utilizing a systematic and organized procedure by which managerial personnel learn conceptual
and theoretical knowledge for general purpose. Cambell, (2001:352) asserts that training refers only to
instruction in technical and mechanical operations while development refers to philosophical and
theoretical educational concept.
2.3 Job performance
Job Performance is a multidimensional phenomenon whose elements include effectiveness,
efficiency, productivity, quality and behaviour. (Obadan, 2009). The sub-concepts of job performance
are explained as; effectiveness which measures the extent to which an employee achieve the output
requirements of his or her position, with the emphasis not so much an how it is achieved but on
organization or employee is therefore effective when the results attained are the same as those initially
intended. Efficiency is a measure of how well resources are being used to produce output or result. It is
a comparison of actual achievement during a given period. Quality refers to the desired characteristics of
the achieved output or result. These could be timeliness, reliability, accuracy frequency accessibility,
convenience, mating time and response time.

3 Data and Methodology
The study utilized both primary and secondary data sources. Primary data was obtained using a
structured questionnaire. Secondary data was sourced from reading literature in secondary sources like
journals, textbooks, reports public service and other relevant sources The study utilized the correlation
research design. Correlation design sought to establish a relationship between variables. This was done
at bi-variate and multivariate levels.
3.1 Model estimation
This model was developed in analyzing the different variables and is applied as follows
Log

 Pi 

 = b 0 + b 1 IN + b 2 TO +b3 TC +b4 ONT +b5 + OFT+ b6 +SA +b7+ KA +b8+ b9+μ
 1  pi 
Where p i = the probability of being a good performer
b i = unknown coefficients to be estimated
b 0 = the constant (average chance)
μ = Error term
IN = identify training needs
TO = Training objectives
TC =Training content
ONT= On-the-job techniques
OFT= Off-the-job techniques
SA = Skills application
KA = Knowledge Application

4 Results and Discussion
The study carried out a multi-variate analysis in a logistic regression analysis to establish the
magnitude of effect all the seven components (identify training needs, training objectives, training
content. On the job technique, off the job technique and then skills application as well as knowledge
application) have on job performance and results are presented below
4.1 Logistic regression model summary between independent variables and job performance
Table 1

Showing Regression Model Summary

Model

Logistic Regression Summary

Step

-2 Log likelihood

Cox & Snell R Square

Nagelkerke R Square

1

17.449a

.687

.935

a. Estimation terminated at iteration number 9 because parameter estimates changed by less than .001.
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In this study, a logistic model regression was used and results indicated a value of R2= 0.687. This
implies that 69% of the total variation in the dependent variable (job Performance in the banking sector)
was explained by the 7 variables in the model. This also implies that these factors explain 69%
contribution towards job performance, therefore the presence of these factors contribute 69% towards
employees job performance in the bank. Therefore identifying training needs, training objectives,
streamlining training content, having better techniques of training both on job and off job and also
evaluating the training process where skills and knowledge application are key aspects in the evaluation
process are significant factors in determining the job performance of employees in the banking sector.
Therefore according to this study, the presence of these factors means that employees’ job performance
occurs by 69% in the banking sector.
4.2 Logistic regression between independent variables and employees performance
Table 2

Showing Logistic Regression Between Independent Variables and Employees Performance

Variables in the Equation

Step 1a

B

S.E.

Wald

df

Sig.

Exp(B)

Identify needs

3.451

1.306

6.984

1

.008

31.547

Training objectives

3.807

1.768

4.636

1

.031

45.015

Training content

3.819

1.935

3.895

1

.048

.022

Onjob

1.032

.480

4.616

1

.032

2.807

Offjob

2.588

1.013

6.527

1

.011

13.298

Skills applicationn

1.778

.496

12.826

1

.000

5.918

Knwldgeapplctn

.191

.416

.212

1

.646

1.211

Constant

5.489

1.074

26.141

1

.000

.004

a. Variable(s) entered on step 1: identfyneeds, traingobjectives, trainingcontent,
onjob, offjob.skillsapplcn, knwldgeapplctn.

In the studyabove all the independent variables used were found to be significant at 0.05, except for
knowledge application in the training evaluation process which did not show any significant effect
towards job performance in the banking sector. These included; identify training needs, training
objectives, training content, on the job technique, off the job technique and then skills application.
Therefore their presence has a significant effect on job performance of employees in the banking sector

5 Conclusion
Identifying training needs in the training process, having clearly streamlined training objectives,
articulated training content and applying off the job training techniques significantly influence job
performance in the banking sector. Therefore the existence of these factors significantly determines how
employees are likely to perform in their respective tasks on job.
Among the tested factors identifying training objectives and training needs were proved to be of a
more significant importance in predicting job performance in the banking sector in Uganda. Therefore to
having properly defined training objectives and having in place a proper way of identifying training
needs determines much of employees’ job performance in the long run.
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Abstract: Due to environmental pollution, global warming and climate changes, environmental
governance has achieved increased attention. Environmental permitting as a key instrument has
contributed to reducing industry’s environmental impacts, facilitating its compliance with environmental
requirements as well as promoting technological innovation. Environmental permitting requires broad
public participation, because public engagement in environmental issues is closely correlated to the
development of civil society. The significance of public participation in environmental decision-making
has been widely recognized. Finland, as a successful country in environmental protection, has the
advanced mechanism of public participation in environmental permitting used in all sectors of society.
However, current literature shows partial information on Finnish approaches and effects of public
participation in environmental permitting. This study discloses the Finnish integrated environmental
permit systems from the perspectives of environmental law and regulation as well as environmental
administration. Then, this paper illustrates Finnish public participation practices including the
opportunities for this activity, the communication patterns, positive effects as well as side effects. Finally,
concluding summary has been put forward.
Key words: Public participation; Environmental permitting; Environmental protection; Finland

1 Introduction
1.1 Environmental permitting
Human activities have been altering the natural environment to meet human’s needs, depleting
natural resources and polluting the environment [1]. With the development of population and economy
and the increase of consumption, the environmental pressure that our society is facing has been
increased. Pollution to environment, global warming and climate changes have been resulting in all
kinds of catastrophes to our planet Earth and its inhabitants [2]. For example, global climate change has
been thought as a factor to increase the probability of extreme weather events such as floods.
To fight with environmental issues, governments have launched all of kinds of environmental
regulations to minimize bad effects of human activity and improve environmental quality. For example,
in EU IPPC Directive, which was launched in 1996 and updated in 2010, is the European framework for
pollution prevention at industrial level [3]. Starting from the direct enforcement of law at the early stage,
these regulations have been developed into a complex synthesis of initiatives and rules, including
instrument methods such as taxes, incentives and information exchange [1].
Environmental permitting as a key instrument has contributed to reducing industry’s environmental
impacts [4]. The environmental permitting requires operators to obtain permits for industrial activities,
and their behaviors are under continuous supervision by regulators. At the early stage, single-medium
permitting known as the traditional regulatory approach is used to deal with a specific environmental
issue like wastewater discharge, greenhouse gas emission or waste management. Later on, integrated
environmental permitting systems are developed and applied to combat water abstraction, wastewater
discharges, air emissions, waste generation, storage and disposal, and other environmental impacts such
as land use, energy utilization, water and raw material usage [4]. In other words, integrated
environmental permitting systems require considering all of the environmental elements as a whole.
1.2 Public participation
Environmental permitting integrates authority’s decision with transparency and broad public
participation. The public can have chances to respond to permit applications after operators’ submission
and access to the permit-related information, after the license has been issued [4]. Many laws, regulations
and policies call for public participation in environment-related decision-making (Figure 1). It is now
widely believed that public participation must be integrated in environmental permitting process, as it
ensures decision-making process in a more open, democratic and transparent manner in general, and
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makes it possible to discover potential conflicts and ultimately solve them [5].

Figure 1

Public Participation Driving Factors

The significance of public participation in environmental decision-making has been widely
recognized. In 1992, United Nations (UN) Rio Conference on Environment and Development
emphasized the role and importance of public participation in environmental issues [6]. In 1998, Aarhus
Convention on Access to Information, Public Participation in Decision Making and Access to Justice in
Environmental Matters mentioned that the public should be guaranteed the rights of wider and easier
access to environmental information [7]. The US National Environmental Policy Act (NEPA) has
included public participation into the process of environmental impact assessment [8]. Based on Aarhus
Convention, European Commission developed the European Directive 2003/4/EC, regulating public
participation as an instrument to support decision-making. There are several features or properties for
public participation [5]: first, it is a two-way interaction and communication procedure, where a dialog
between the public and government agencies happens; second, it can promote people’s understanding of
environmental governance, and the environmental issues can be resolved; third, the public are well
informed as regards to the progress of projects; forth, people’s opinions, perceptions, needs and
preferences can be fully considered; finally, it can benefit the formulation of policy and the evaluation
of activities.
1.3 Objective of this study
Over the last three decades, Finland is very successful not only in economic growth but also in
environmental protection. According to 2013 World Economic Forum, Finland ranks second after
Switzerland in the world in Environmental Sustainability Index and Global Competitiveness Index. This
success is resulted from a successful management of environment and development. Finland's strengths
include highly effective environmental administration and legislation, and the ways that environmental
protection is considered in all sectors of society [9]. Environmental permitting system and public
participation is very important in Finnish environmental protection. However, there is partial
information published about the Finnish approaches and effects of public participation in environmental
permitting.

2 Finnish Environmental Permitting Background and Foundation
2.1 Finnish environmental law and regulation
“Nature and its biodiversity, the environment and the national heritage are the responsibility of
everyone. The public authorities shall endeavor to guarantee for everyone the right to a healthy
environment and for everyone the possibility to influence the decisions that concern their own living
environment.” – Finnish Constitution
Finnish environmental laws and regulations have been playing a key role in the environmental
performance of industries. Finnish environmental law has its roots in laws related to land and water
resources [10]. As of early 1960s, Finland already introduced the environmental permitting system to
regulate wastewater discharge, atmospheric emission, wastes and noise generated by industry [11]. Permit
application was processed by the water courts, and local municipalities could have the ability to issue
permits for small-scale activities. The second step for the evolution of the Finnish environmental law
begun in early 1990s. Permitting related to emissions, wastes and noise was merged on regional level,
while permitting related to wastewater was still carried out by the water courts [11]. Later on, the
administrative reform together with the environmental and water law reform in 2000 changed both the
statutory framework and the system of administration [10]. Regional State Administrative Agencies
replaced the Water Courts, and the Environmental Protection Act was introduced as the foundation for
current permit systems [12].
Currently, Regional State Administrative Agencies act as the state permit authority. Experts work in
the agencies and take part in decision-making [10]. An administrative court is entitled not only to change
the decision of the administrative authority or amend its provisions but repeal the decision on legal
grounds. Several other environmentally relevant acts, such as the Water Act, the Nature Protection Act
and the draft Mines Act, are also in use to prevent the destruction of the environment or any
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deterioration of its values. These environmental legislations empower NGOs or associations to take an
appeal as well.
2.2. Finnish environmental administration
The main aims of the Finnish environmental administration are to create attractive and safe living
environments, to protect biodiversity and to prevent environmental damage in Finland. The Ministry of
the Environment formulates the environmental policies. The Ministry of Environment supervises the
environmental work by the regional and local agencies. The Ministry is also responsible for strategic
planning and management, legislation establishment, and environmental co-operation at international
level.
Decision on Finnish environmental permitting is based on two levels: local and regional
environmental administration. There are three types of Environmental Permit Authorities:
Environmental Permit Authorities, Regional Environmental Authorities, and Municipal Environmental
Authorities (Fig. 2). Based on their expertise, the main tasks or activities for the three authorities are
listed as follows [13]:

Environmental Permit Authorities: in total there are three in Finland; processing
environmental permits for larger industrial plants and permits related to water pollution.

Regional Environmental Authorities: in total there are thirteen in Finland; processing
environmental permits for medium-size industrial plants and permits related to air pollution and waste.

Municipal Environmental Authorities: dealing with permits with more local impacts, such as
gas or oil stations and small-scale quarrying.

Figure 2

Structure for the Finnish Environmental Administration in Environmental Permitting

In addition, the Finnish Environment Institute (SYKE), which is a national center for
environmental research and development, is also responsible for certain administrative tasks. To
promote sustainable development, SYKE produces useful data on the current status of Finnish
environment to disclose significant environmental trends and the factors behind them, assesses
alternative future trends, and develop new ways to protect water, air and soil [13].
2.3 Finnish integrated environmental permit systems
The Finnish Environmental Protection Act together with the IPPC Directive requires an
environmental permit before a project is launched. The integrated environmental permitting systems,
which are under use currently in Finland, take all of the environmental elements as a whole into account.
In other words, damages to air, water, soil, land and a range of other environmental effects such as
energy use, water and raw materials should be considered together [4]. After the license is issued, the
industry installation and operation need to be monitored and supervised by authorities, and the public
ensure compliance with the regulations and permit conditions.
There are three driving forces for the integrated environmental permitting systems in Finland:
society, economy and technology (Fig. 3). From a society perspective, people’s attention is paid more
and more to the quality of environment. In addition, the public have more and more knowledge on all
kinds of integrated assessments, which provide the basic evaluation for environmental permitting. From
an economic point of view, strict but practical and cost-effective implementation of regulations,
standards and permit provisions can help the industry grow up under competitive context. Market and
local infrastructure provide two main stresses for environmental permitting. From a technological
standpoint, the best available techniques should be employed in order to minimize the environmental
impacts and improve the economic performance. Additionally, energy efficiency and changes in
technology should be taken into consideration.
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Figure 3

Finnish Environmental Permitting System and Driving Forces

3 Public Participation in Finnish Environmental Permitting
3.1 Public participation opportunity
The public are entitled to participate in the environmental permit process. And they can know how
participation is done and who can be involved are regulated. The minimum requirements for
engagement are set in law as well. In Finland the environmental permitting processes follow the flow in
Fig. 4. The stakeholders make environmental permit application to a certain authority, followed by
permit application publicizing. Afterwards, it is the first chance for potential participants to act the roles,
such as site visits, negotiations, complaints and the expression of suggestions or opinions. In the
following step, the applicant should submit a written response based on the statement from authority and
comments from the public. After that the application will be further processed and the decision will be
made and publicized. Later on, the potential participants get the second opportunity to affect the
decision by an appeal for judicial review if they are not satisfied with the decision. When the industry is
operated after the legally valid permit is issued, the potential participants get the third opportunity to
monitor or supervise the production activities.

Figure 4

Environmental Permitting Process and Public Participation Opportunity
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3.2 Communication and interaction
The objectives of public participation are to communicate knowledge, share opinions, and hear
public voices [14]. Since people’s knowledge, experiences, attitudes and opinions are variable, it is hard
to achieve consensus building and conflict management via collaborative solution, negotiation,
mediation and joint decision-making. Hence, mutual understanding and construction of trustful
relationships are essential.
There is a well-established tradition in Finland to invite different ministries, industries,
stakeholders and the public to comment on the preparatory work for new environmental legislation and
national programs, such as target setting for pollution and emission prevention and reduction [11]. As an
important reflection, public participation plays an essential role in Finnish environmental permitting and
environmental protection. The formal way to participate in the environmental permitting is to submit
written comments to the permit authority. Other ways include direct call/talk to authority, media and
police, site visit, negotiation, complaining, public hearings, conference arrangement, and formation of
advisory groups. The interaction and communication modes among authority, participant and permit
applicant are special in Finnish case (Fig. 5), according to Inkinen [15]. Interaction and communication is
a key participatory process. The extent, nature and impact of communication between parties are very
different. The interaction and communication between permit applicants and authorities is extensive and
frequent, and the pathways include written documents and oral expression. However, the interaction and
communication frequency between participants and authorities is low, and the formal way is to submit
the written document. Another feature is the irregular communication between permit applicants and
participants. The stakeholders and participants usually don’t conduct any official discussion and
dialogue.

Figure 5

Interaction and Communication Flows in Finnish Environmental Permit Process [15]

3.3 Positive outcomes
In Finland, authorities should never prohibit or actively discourage the public from providing
comments. Different views on environmental decision-making can be expressed, and attention can be
paid to expectations of individuals and groups. Therefore, people's willingness to participate may
increase. Public participation is thought of as a beneficial solution to improving the quality of
environment. There are several main consequences of the Finnish approach as follows:

Justice and legitimacy: democratically elected governments need the support of the electorate,
and decision-makers are no longer able to steer society in a hierarchical way. In Finland, environmental
movements such as protest are allowed and have enhanced the public’s ability and level in the
participation of environmental activities [16]. In addition, procedural transparency and easy access to
environmental information are required, since participants are eager to know which considerations and
standards the decision-makers will use to make their final choices.

Decision influence: public participation can help authority make better decision and process
the permitting in deliberation. As shown in Fig. 4, Finnish people have 3 times’ good opportunities to
affect the environmental permitting. Inkinen [15] investigated public participation in the environmental
permit processes at a regional level, and found that most participants expressed their own comments and
complaints strongly with environmental concerns. Their concerns usually can affect decision making,
especially in mining projects, participation has bigger chance to influence the decision [16].
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Information exchange and update: public participation can become a communication bridge,
where participants can offer decision-makers information and knowledge related to local environment
and/or society. For example, information on local plants and animals, which might be affected by a
proposed project, could be obtained by consulting local people [8]. In addition, Finns prefer to exchange
empirical and value-based knowledge, improving the output of environmental permitting [17]. It is rare in
Finland that proponents, who just want to get their project approved, are likely to ignore negative
information and to exaggerate potential project benefits.

Reflection and mitigation of conflict: public participation reflects some social and
environmental issues, and the mitigation of conflict leads to a harmonious community. Due to diverse
interests, citizens and operators will inevitably encounter some conflicts [18]. Co-operative relationships
and mutual interests through public participation are two prevailing attitudes in Finnish case, which
prevents opposition or even demonstration and thus make project launching smooth. In this respect, the
proponent should take proactive action to fix problems and agree on measures to minimize or even
eliminate impacts. In a great majority of Finnish cases, conflicting views can be reconciled.

Self-regulation: strict permitting rules and efficient public participation make self-regulation
possible in Finnish industry. Operators pay much attention to public input. Otherwise, any protest
marches might delay project implementation. Therefore, project proponents are cautious and they need
to consider different opinions, including the unpredictable side-effects related to policy measures, as
well as a full commitment of all parties [11]. In this regard, expecting a positive response from the
participants, stakeholders would like to choose the best available techniques through which the
objectives can be efficiently fulfilled. In order to maintain public trust in overall environmental action,
operators will carry out self-monitoring, showing their social responsibility.
3.4 Side effects
Although significant consequences have been achieved, two main negative effects exist:
administrative cost addition and project and/or investment postponement.
(1) Administrative cost addition
There is no direct data available for the administrative cost of public participation in Finnish
environmental permitting, but there is a risk in adding the cost into administration. Literature shows that
transparent and broad public participation are not entirely cost-free [19]. In Finnish case, several areas
might impose substantial costs on the economy [20]. To begin with, staff cost will be generated. Extra
staff and staff training may be needed to support participation. Second, participants may add something
more into previously made comments, or even oppose the initiative, which may create more engagement
costs. Finally, it may generate other costs such as event organization, publicity, exhibitions, reports,
leaflets, websites, etc.
(2) Project and/or investment postponement
Going through the comments and extracting the key information and arguments from them can be
time-consuming, possibly causing project and/or investment delay. This situation will be worse when the
public file their comments on the last day before the deadline [19]. In some cases, the participants might
amend comments or request further information, or even initiate judicial review [15], making situation
more complicated. Moreover, a lack of technical knowledge in a case of complex environmental
permitting will not help make quality decisions in a timely manner. In addition, incomplete
understanding of environmental issues, different interpretation of consequences, and conflicts of interest
may prevent the achievement of a joint consensus. All of these might postpone the project and
investment introduction before the environmental licenses are issued.

4 Concluding Summary Conclusion
Well-functioned environmental permitting systems require broad and transparent public
participation in the environmental decision-making. The Finnish law guarantees the public the
participatory rights in any environmental permit procedure. The official participation behavior in
Finnish environmental permitting is to submit written comments to the permit authority. Usually, the
participants will not directly communicate with permit applicants, as the authorities are responsible for
the environmental management and governance. Finnish public participation approach has brought in
several obvious benefits to the society: justice and legitimacy, decision influence, information exchange
and update, reflection and mitigation of conflict, and self-regulation. On the other hand, two side effects
including administrative cost addition and project and/or investment postponement might occur in
practice.
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Abstract：For decades now, industrial manufacturers’ complex product-development activities have
seen various improvement approaches as well as product-development support processes all in the quest
to achieve shorter product development lead-times and higher return on investments (ROIs). However,
with all the industrial manufacturing complex product-development process improvements, in terms of
complex engineering design and delivery, there is still a lot more variance to be addressed on the ‘better,
faster and cheaper’ paradigm. Furthermore, attention is needed on efficient information exchange
systems as well as effective operational communication in their complex product-development processes
for a sustainable competitive advantage. Therefore, this paper presents a proposed optimum conceptual
information technology systems’ architecture towards enhancing an industrial sustainable competitive
advantage: By employing social network theory (SNT) analysis to advise on a strategic and effective
communication network for industrial supply-chain (SC) sustainable competitive advantage.
Key words: Information technology; Complex product-development; Sustainable competitive
advantage; Industrial flexibility; Social network theory (SNT) analysis

1 Introduction
In order to sustaining competitive advantage and operational survival; industrial organizations have
been compelled to implement new strategies, based on collaboration with their SC partners and an
advanced utilization of information technologies (IT) systems and Internet-based services [1]. According
to [2] end-to-end supply-chain product visibility (i.e., product tracking and tracing) has been exploited as
a means of product support security, process control and optimization in many industrial sectors.
Including huge complex products such as jet engines - aviation, ship power engines - marine,
automobiles, etc., ([3]; [4]; [5]). [6] Identified some key triggers for designing and implementing SC with
regard to effectiveness, efficiency, flexibility and responsiveness. These key triggers include;
introduction of new/complex product(s), upgrades for existing product(s); introduction of new or
improvement in an existing product development support process (es). In addition are, allocation of new
or re-allocation of existing resource(s); selection of new supplier(s), de-selection of existing ones;
changes in demand patterns for complex product(s) manufactured; changes in lead-times for product
and/or product support process life cycle; and changes in commitments among the SC network partners,
etc.
Therefore, the challenges confronted by industrial SC networks are severe. Some of the real-life
pressures include growing customer demands, inflexible global competition, and the need to improve
new/complex product development’s time-to-market ([7]; [8]; [9]). All these challenges can be effectively
dealt with, if the information exchange flow as well as communication network among them is effective
and efficient. Hence, this paper attempts to employ social network theory (SNT) analysis to analyze an
industrial organization’s SC technical communication network for a complex product development in
engineering-design and delivery process. The rest of this paper is structured as follow: Section 2 details
the background review; Section 3 elaborates on the methodology employed; Section 4 discusses the
results in detail and finally section 5 concludes and recommends on some further research point(s).

2 Background Review
In recent years, industrial organizations’ ability to implement the requisite information technology
systems to enhance their operational activities faces numerous challenges, including system interface as
well as change management problems with employees’ (multi-disciplinary teams’) collaboration issues,
information flow and exchange as well as communication network issues, etc. The multiple facets that
have to be managed in a large-scale industrial SC network activities makes the effective use information
technology systems very necessary as enhancing enablers. This will effectively and efficiently enables
industries requiring a complex mix of planning, evaluation and decision-making to communicate
effectively and strategically to enhance their SC network industrial competitive advantage. An effective
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and efficient communication network is thus, seen as the vehicle by which this coordination could be
achieved. Moreover, communication itself is influenced by many different factors that are connected [3].

Figure 1

Industrial Flexibility for Sustainable Competitive Advantage

Figure 1 above illustrates some key attributes of effective communication in industrial
organizations which contributes directly to the flexibility of industrial organizations for a sustainable
competitive advantage in their SC network operations with the help of the requisite IT systems enablers.
The following section below (Methodology) will utilize an industrial use case example in terms of the
data collection and analysis approach adopted to simulate the technical communication an industrial
case study example using social network theory (SNT) analysis and tool (UCINet 6.0).

3 Methodology
3.1 Closed-end questionnaire
Questionnaires are said to be of two types: open-ended (i.e., “open questions” – where the
researcher does not provide the respondent with a set of answers from which to choose) and
closed-ended (i.e., “closed questions” – where the researcher provides a suitable list of responses (e.g.,
Yes, No, or Maybe) ([10]; [11]). Questionnaires are the most commonly used tool in survey research.
However, the findings and results of a particular survey are worthless if the questionnaire is written
inadequately without taking the respondents into consideration. Questionnaires should produce valid and
reliable demographic variable measures and should produce valid and reliable individual differences that
self-report scales generate ([12]; [10]).
Questionnaires have advantages over some other types of surveys in that they are cheap, do not
require such a strenuous effort as verbal or telephone surveys, and often have standardized answers that
make it simple to compile data. However, questionnaires are also somewhat limited, in some sense, by
the fact that respondents must be able to read the questions and respond to them effectively. The
questionnaire used in this research paper was designed and structured into five parts: Part 1: Company’s
Design Team Rep. Background Information; Part 2: Frequent Concurrent Design Teams’
Communication Interface. Part 3: Importance of Concurrent Communication within Enterprise
Industrial Manufacturers’ Design Teams’; Part 4: Effective and Efficient Design Teams Relational
Concurrent Communication; and finally, Part 5: Teams’ Concurrent Communication Interfaces Review
& Redesign.
3.2 UCINet 6 – social network theory (SNT) Analysis
UCINET 6 is a Windows software package for the analysis of social network data. It was
developed by [13] and has evolved over time, in terms of upgrades and revised versions. It comes with the
NetDraw network visualization tool. Social network could be defined as a set of people, groups or teams
of people with some form of relationship or interactions between them [14]. Although only 18% of
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managers believe that effective social network is important to their businesses today, more than 63%
assert that, Social networks will be important for businesses by 2015 - within the next three years [15].
[16]
State that, there have been estimates that the economic impact of social network on business
may exceed $1 trillion, most of which is gained from more efficient communication and collaboration
within and across industrial organizations’ SC network activities. Therefore, an effective and efficient
SC communication network in industrial organization operations is very important and seems
inseparable from a robust business environment [17] as well as organization operations’ research and
development (R&D) activities. Therefore, this paper adopted the social network theory (SNT) analysis
approach to analyze and propose an effective strategic communication network flow within and across
an industrial SC network, in terms of frequency, importance and level of collaboration among the SC
network systems-design teams as well as the scale / level of mutual trust, and of their roles and
responsibilities.
According to [18], Social network analysis (SNA) is not a formal theory in sociology but rather a
strategy for investigating social structures such as in industrial organizations, etc., as it is an idea that
can be applied in many fields. Social network theory and social network analysis are used
interchangeably in this research paper.

4 UCINet 6 – Analysis and Results
[19]

A network is a set of items, which we will call vertices or sometimes nodes, with connections
between them, called edges. Social network is a set of people or groups of people with some pattern of
contacts or interactions between them ([14]; [20]). Hence, the UCINet 6 simulation tool is employed in this
paper to assess an industrial case’ complex product-development systems-design teams’ frequency of
technical communication. In order to enhance a robust industrial sustainable competitive advantage by
identifying the damning bottle-necks that exists within industrial SC networks and recommend strategic
practical and managerial action plans including the use of the requisite IT systems enablers.
Effective and efficient study of any aspect of organization or industrial SC network operations
could not be robust enough without critically looking into the flow and exchange of data / information
(communication network) within the industrial SC network partners, teams, or stakeholders involved.
The product-development (PD) systems-design teams studied in the industrial case example conducted
and adopted in this paper include eight (8) systems-design teams as follows:
（1）Automation Systems / PLC
（2）Auxiliary Systems
（3）Combustion Systems – (Internal / Air)
（4）Electrical & Instrumentation Systems / PLC
（5）Mechanical Systems – Coupling & Mounting
（6）Mechatronic Systems
（7）Noise and Vibration Systems
（8）Power Transmission Systems
In collecting the required data from the product development system-design teams listed above, a
closed-end questionnaire was formulated and sent through to the persons involved. The questionnaires
was disseminated by way of e-forms which was assessed to be the most optimum method to use, looking
at the persons involved and their very busy time schedules. For the purpose of this paper only two
analyses were conducted to ascertain the “Isolation analysis” and “Harmonic-closeness analysis” in
terms of technical communication among the teams, partners or stakeholder on an industrial SC network.
The Figures (2 and 3) below illustrates the UCINet 6 SNT analysis graphical representation of the above
systems-design teams technical communication on an industrial SC network for a complex
product-development.
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System Design Teams Technical Communication Simulation (Isolates Analysis)

Figure 2 above, illustrates an UCINet 6 isolates analysis. This isolates analysis shows which of the
nodes are isolated from the other nodes and why? Thus, from Figure 2 above, Mechatronic Systems
node and Combustion Systems nodes stand out clearly isolated from the other nodes. Therefore, this
implies that in a real-life enterprise manufacturing environment, the Mechatronic Systems-design teams
and Combustion Systems design teams are most likely or mainly independent in the concurrent or
collaborative system design activities in complex engineering-design and delivery product-development
processes, because their output products interface easily to other systems without any issues or with very
trivial issues.

Figure 3

System Design Teams Technical Communication Simulation (Harmonic Closeness Analysis)

Figure 3 above, illustrates an UCINet 6 harmonic closeness analysis. This harmonic closeness
analysis shows which of the nodes are harmonically close to each other beyond all odds, and why they
are so. Thus, from Figure 3 above, the Mechatronic Systems node and auxiliary Systems nodes are
harmonically closer than the others, while the Noise and Vibration System, Automation Systems,
Mechanical Systems – Coupling & Mounting System and Power transmission Systems is another cluster
of linked / tied nodes, which is shown to be harmonically close as illustrated in Figure 3 above. This
implies in a real-life industrial manufacturing environment that system-design teams are most likely or
mainly harmonically close in the concurrent or collaborative system design activities in complex
engineering-design and delivery PD processes. However, one very significant observation is still the
isolative nature of the Combustion Systems node even in the harmonic closeness analysis.
This indicates that the Combustion Systems node is the most independent node among all. This,
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analysis could be validated in a real-life industrial complex PD manufacturing environment. In a
real-life industrial manufacturing environment, as in the case adopted in this paper; a ship power engine
could be designed and assembled or manufactured and then have the Combustion System (i.e. the
exhaust) chosen and easily interfaced with the main product based on the calculation of the engine
capacity. Alternatively, an exhaust could be designed separately for the engine, based on the calculated
engine capacity.
The various systems-design teams have been colour coded and are also represented by different
shapes to facilitate easy identification of the findings and results from the simulation analysis from the
UCINet 6 simulation tool. The technical communication Frequency, Importance, Level of Collaboration,
Level of Mutual Trust, and the Level of Roles and Responsibility within the industrial SC network are
represented on a scale between (1) and (3): with (1) being “Low” and (3) being “High." Figures 2 – 3
above illustrate the simulation results on the individual factors / cases in detail. According to [19] the
study of networks is by no means a complete science yet, and many of the possibilities have yet to be
explored in depth. Hence, this paper’s attempt within an industrial SC network perspective marks an
important beginning of research in this broad and still green area in industrial SC network and
information technology systems research for complex PD.
The results in the graphical representation in Figures (2 and 3) above indicates the that effective
and efficient technical communication as well as data / information flow within an industrial SC
network are critical in achieving real-time information and just-in-time (JIT) product development as
well as enhanced industrial SC visibility ([2]; [21]). However, the results from this analysis have also
revealed certain weakness within the industrial SC network that could seriously undermine SC network
activities for a sustainable competitive advantage in their operation if not checked and addressed
accordingly.

5 Conclusion
Technical communication among design teams, partners or stakeholders on the adopted case’s
industrial SC network was investigated to assess whether their technical communication frequency,
importance, level of collaboration, level of mutual trust, roles and responsibilities of the SC network
technological complexity affects the SC network design-teams communication. In this respect, [22] come
to the conclusion that in moderately complex product development projects, data / information sharing
is greater than in highly complex projects, although there is a greater need in the latter for data /
information communication and exchange. However, [16] also concludes that the type and structure of
teams' organization impact the communication network. [23] Detected that changes to organizational
structure also affect the collaborative design of product-development. While the importance of
communication is generally acknowledged, there is a little consensus on how it can be directed or, at
best, systematically improved.
For industrial SC networks to be competitive and sustain competitiveness, key manufacturing
industrial SC network activities (i.e. information exchange, inbound & outbound deliveries, data storing
and management, IT systems-integration, effective communication, etc.) are positively associated with
industrial sustainable competitive advantage within the context of manufacturing industries globally.
Thus, the industrial managerial focus of this research paper would be, to serve as a working R&D and/or
tested in any industrial SC network. Also, this research’s investigations revealed some interesting
bottle-neck observations, which could practically be managed to enhance the effects competitively, they
include:

Not all partners collaborate effectively from their end across the SC network, and the
observation is quite significant. This observation is identified in the simulation illustration of the “Scale
/ Level of Mutual Trust”; “Scale / Level of Roles and Responsibilities". Therefore, ensuring partners /
systems design teams on an enterprise SC network are motivated and encouraged to communicate
effectively will greatly enhance the level of collaboration on the industrial SC network.

This research paper’s observation also identified that, some of the SC network partners /
complex product-development systems-design teams work together more closely while others do not see
the need or benefits of belonging to an enterprise SC network. Therefore, they operate in isolation
within SC network, which implies that vital technical communication may not be coming from them to
the other partners on the SC. Hence, they may also not be attentive to accept any such vital technical
communication for the SC systems-design partners.
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Abstract: In order to sustain competitive advantage, manufacturing companies are expanding their
product offering to also provide lifecycle services. By doing so, these leaders are expanding their value
proposition multidimensional by concurrently creating strong potential through developing more
sustainable customer-engaging products, co-innovating sustainable services together with their partners,
and collaborating to create integrated new sustainable business technologies. Companies today are facing
increasing complexity to execute profitably on continuous sustainable business transition. This article will
demonstrate that sustainability is not only the goal but also the means. It introduces a new strategic
concept, sustainability service innovation model, for utilizing sustainability as a business and innovation
driver to facilitate the transition of industrial business towards the new service economy.
Key words: Strategic sustainability; Lifecycle services; Customer co-innovation; Value proposition;
DNA molecule; Sustainability service innovation model

1 Introduction
In order to sustain or create competitive advantage, to grow and secure future, manufacturing
companies are expanding their product offering to provide lifecycle services, too. By doing so, these
leading companies are expanding their value proposition multidimensional by concurrently creating
strong potential through developing more customer-engaging products, co-innovating services together
with their customers and partners, and collaborating to create integrated new business models. Companies
today are facing increasing complexity to execute profitably on continuous business transition. This paper
will demonstrate that sustainability is not only the goal but also the means for achieving both tangible and
intangible results. Sustainability is the ability to meet the needs of the present without compromising the
future’s ability to meet its needs. Sustainability services mean all activities (business & industrial) that
help customers to be more sustainable.
Technology is enabling sustainability by facilitating compliance while simultaneously providing
insights into process improvement and mitigating diverse business risks. Furthermore, forward-thinking
business leaders are taking it one step further, deriving multidimensional business value as well as
competitive advantage from the opportunities and innovations that sustainability challenges are
uncovering.
Most companies do not have a strategy or analysis on aligning business to sustainability. Being
green to achieve mitigation, clean to reach up to optimization and smart to manage the transformation is
the integrated, evolutionary approach. Sustainability is an opportunity integrator on the path. Integrating
novelty with technology brings new opportunities for more sustainable business models. The
transformation towards sustainable business takes a long time and that is why it is important to fully
understand the strategic concept, identify the key issues and harness the associated opportunities. From
initial compliance or carbon footprint thinking, steps can be taken which can concurrently be used to
optimise enterprise-wide business processes and perhaps even begin creating strategic differentiation
and offering enhancement. When establishing benchmarks or KPIs to measure your progress on the
sustainability path, it is good to select those relative to your company’s priorities. Their wider context
should be considered and integrated into daily decisions. Initial focus could be on internal issues such as
energy savings, product life cycle or employee ethics and welfare, followed by focusing on external
stakeholders such as the planet, supply chain partners and customers. The starting point is the business
today and markets and the world tomorrow.

2 Relationship to Existing Theory
Sustainability is no longer a question of if, but of when, and to what extent it will impact a specific
business sector. It is no longer a negative reactionary tactic to moderate environmental climate change,
but a positive proactive strategy to accelerate long-term business climate prosperity. It is not just about
risk, reductions, and recycling, but an industry-changing paradigm integrating innovation, differentiation
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and transformation. Antonio Tajani, EU Commission Vice President on Industry & Entrepreneurship
stated "there will be no sustainability without competitiveness, and there will be no long-lasting
competitiveness without sustainability. And there will be neither of them without a quantum leap in
innovation." Eppinger [1] has discovered that the link between sustainability and innovation is commonly
mentioned, but not commonly made. Chesbrough [2] points out there are a new logic behind open
innovation which embraces external ideas and knowledge in conjunction with internal R&D. This offers a
novel way of creating value. Miller and Langdon [3] introduce how to manage disruptive innovation by
managing platform, product and process innovation in continuous cycles. Nidumolu, Prahalad and
Rangaswami, [4] explain widely why sustainability is now the key driver of innovation. Salminen [5] has
discovered that when new value for the customer is created in the form of a product or service offering and
it results in sustainable innovation, it is essential to know whether there is also a transition into a new
business model. At the same time the business innovation must be built on the essential business
structures (operational systems, contracts, network structures, competence, etc.). Tammela and Salminen
[6]
introduce the interoperability concept through which common innovation of sustainable products and
services can be accelerated by an open semantic infrastructure. The open innovation process requires the
definition of interoperability in order to achieve a critical level of network dynamics to create new
products and services. The Sustainability Service Model is created as an opportunity to build the missing
links between sustainability and innovation. Skyttner [7] introduces new systems theory with self
–organization and evolution. Jamshid [8] introduces that system thinking is the art of simplifying
complexity. It is about seeing through chaos, managing interdependency, and understanding choice.
Concepts are important to explain chaos. Tang and Salminen [9] introduced the complexity management
approach for the purpose of product and service management in continuous innovation. The key to open
innovation is the integration of the customers and consumers’ ideas into the process of innovation. This
means that the creation of the innovation should come largely from the customer’s input, ideas and
feelings. This entails that the issue of trust is not uni-lateral, the customer gains trust from the service
provider because of the interaction, but the company must first have trust in order to spend the money,
time and knowledge on their open strategy (10).

3 Research Questions and Research Approach
The role of sustainability as a business driver is growing in industrial service business and has to be
carefully taken into account in business transition. The opportunities of sustainability have not been
understood in full context and as new service innovation. The main research questions are
a) What does sustainability mean in industrial service business context?
b) How to create business insight and business structures to support continuous innovation in
sustainability services?
c) How to manage the growing importance of sustainability in the business transition with a
DNA model based on system dynamics?
d) What type of sustainability service model and implementation process is needed in sustainable
growth of business?
This article introduces a new concept model for utilizing Sustainability 2.0 as a business and
innovation driver to facilitate the transition of industrial business towards the new Service Economy.
This applied research was based on qualitative research approach. The study is based on concept
creation according to combined industrial and research knowledge and case studies in real industrial
environment at Fastems Corp., the life cycle care provider of industrial and intelligent automation systems
and services, at Sandvik Mining and Construction, the equipment and service solutions provider for
mining and construction industries and at Tieto Corp, the IT system integrator and life cycle services
provider.
The Sustainability Model was developed as a joint initiative between research institute experts and
various international companies in Finland and was applied to individual enterprise strategies in order to
validate how sustainability can be used to drive business value in the creation of new services. Insight
into participant case studies will be provided to substantiate breadth of applicability and ease of use.

4 Industrial Service Business and Life Cycle Care
The main question for service business strategy is the evolution of the customers’ business. This
means the changes in the customers’ business should be addressed by the new service solutions. There are
different market trends (e.g. technology, market and society trends) that are changing business.
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Companies competing within the industrial service business market should track the potential and
business value that the customer may capture with the aid of services. Based on the expected business
value, the concept of the service offering should be designed over the life cycle of customer process.
Figure 1 illustrates the various types of industrial service business models through which a technology
company can grow their business - ranging from product centric towards service and value centric.

Figure 1 Analysis of Business Model Dependence on Customer Requirements and Value Creation Capability

Each of these five business models has its own “mindset”. When a supplier (or service provider or
partner) aims to proceed from one model to the next, it faces challenges, mostly in terms of getting the
customer involved in this and developing its own technical and business competencies in order to achieve
the new role. The strategic positioning decision between supplier and customer is important and has to be
prepared as thoroughly as any other strategic decision.

Figure 2 Outlining the Sustainability Path - From Values Through Supplier Business Value to Customer
Value

The first two models focus on the supplier’s activities to support the customer’s investment and not
on supporting the customer’s process. A spare-wear-repair provider needs the ability to understand and
interpret the customer’s actual processes. An asset maintenance partner concentrates on professional
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maintenance management as a continuous process. As the process performance partner, the supplier can
have a responsibility for the actual daily performance of the customer process. When the supplier is a
business partner, it is involved in the customer’s value generation, e.g. producing optical cable in a cable
factory at a given quality and price exactly according to market need estimated. The supplier needs to have
competence of the customer’s business. The required level of knowledge and experience is such that it
must provide the competence for productive communication between partners in the value network.
During this type of business co-evolution the role of sustainability as a business driver in service business
is continuously growing. It is important to outline the sustainability path (figure 2) from supplier values
through supplier business value to continuous customer value creation. Succeeding on this co-evolution
requires continuous business, social and environmental forecasting and foresight as well as strategic
business alignment related to changing requirements and multidisciplinary development activities.
Customer requirements and expectations on business value grow significantly the further we proceed
as to the business model. Managing the network of partners involved in the business becomes more
demanding and the level of knowledge intensiveness raises, too. In the business model on upper levels the
integration of service and product is essential because of continuous analysis and expectations on raising
the customer process performance. Type of complexity is changing when customer value is increasing and
business model is changing. Dependencies are increasing on upper levels and management of complexity
is focusing on dependency management. System engineering and dynamic markets have to be understood
better to manage business co- evolution.
As an example, an asset maintenance partner offers maintenance services to support the products and
application in its own installed product base. The objective is to provide higher product availability
through lowering down time or supporting the application by proactive maintenance. The proactive
maintenance is enabled by knowledge of products and application and monitoring globally the same kind
of applications over their life cycle. The costs of maintenance can also be lowered in comparison with
customer’s own maintenance function. On the other hand a process performance partner offers process,
energy and environment efficiency by taking care of some parts of the technical processes of the customer
and ensuring high performance of these parts. Value is created in collaboration with the customer and thus
seamless information exchange and joint processes are needed. The offering includes process availability
and sustainability on certain performance level, performance data, forecasts, and decision support aids.
On a more sophisticated level, the industrial service results in increased customer process
performance. The service provider is then responsible also of the sustainable innovation. Business partner
represents a service centric business model. This is the case when the customer business value is based on
the operation of equipment. As an extreme example, the service would mean to provide the desired
outcome so that the customer does not even know what systems are used to produce the outcome, or where
the outcome is produced.

Figure 3 Requirements of Sustainability as Business Value in Value Network

The offering and sustainability enrichment is usually achieved by providing particular knowledge to
other companies down the supply chain, in order to increase the value in the customer processes or
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products. Figure 3 shows, how the value proposition of sustainability is built on the result of network
operations in value network.
Competition happens not only between single enterprises but between networks of businesses. The
partners in the value network have common responsibility on final customer process performance and its
continuous development. Networked business means new ways for earning logic, too.
The requirements of customers and customers’ customers have to be visible and well understood for
whole the network to succeed in solution (product and service) development and delivery. As a result,
companies are moving closer to or even into the operations of their customers, which requires a different
organization approach and “networked thinking”. A network in this sense consists of individuals and
organizations with the resources they have, taking part in a process and thus interacting. This network
perspective should already be implemented in the service development phase.
A well understood business architecture and structure supporting the selected business model is a
very important strategic tool when business is evolving according to market requirements. Sustainability
innovation needs new approaches and leads to business concept management. In the future, it will be
possible and essential to sell business models based on the available architectural structure of a company.
Knowledge intensive business is in continuous evolution. Life cycle challenges can be faced and
competitive advantage achieved in knowledge communities (11). Increasing share of the innovation
process is taking place outside the single company. In the global scale the information is available
anywhere when there is internet connection available. The community shares the same information at the
same time. The question is how to integrate and synchronize knowledge, technology, competences and
processes, especially when creating something new in a networked environment over the life cycle of
customer’s process.

5 Findings
The business environment is influenced by a variety of economic and dynamic trends. The associated
importance of sustainability is growing exponentially as a key business driver and it is an enterprise
integrator to cohesively assess and align various stakeholder perspectives and requirements. Companies
are often concurrently impacted by technological innovations, industrial regulations, and market
transformation, amongst other factors. All these factors and trends add to the complexity of service and
product development and make rapid new offering introductions even more important, and specifically
ever more challenging. Sustainability focused companies, those able to manage these challenges and
address the opportunities effectively and efficiently, are the ones which have a better position in dynamic
markets in which internal and external players execute service development activities.

Figure 4 Internal Alignment and External Positioning In Sustainability Service Innovation

Business requirements can be integrated into corporate strategy by following a progressive
sustainability path from 1) compliance, ethics and corporate responsibility through 2) risk management
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and process streamlining to 3) business innovation, differentiation and competitive advantage. This
journey, from values to value, starts with reactive adherence and progresses through proactive insight and
will eventually instill companies with the innovative foresight required to stand apart from their
competition. As fewer companies on the Global Leader indices actually make tangible products, we see
the majority of companies putting their R&D investments into services and innovating the way they do
things, not just the things themselves. Figure 4 introduces the continuous development cycle of the
internal alignment and external positioning in sustainability service innovation. At first, sustainability can
be seen as being a sustainable supplier. The focus is on improving internal sustainability in functional
processes. Next level represents increasing sustainability in own products and services as new offering
when becoming a sustainable solution provider. The leading edge in business is becoming as sustainable
co-innovation partner with your customer and providing sustainability as a service.
To be considered innovative, an offering must differ significantly from its predecessor. Figure 5
describes the trifecta approach in sustainability service innovation.

Figure 5 Trifecta Approach In Sustainability Service Innovation

When we take the sustainability trifecta into consideration, economic sustainability factors give way
to social sustainability implementation, enablement and engagement activities, and both of them benefit
even further when combined with environmental mindfulness. It is possible to end up on process
effectiveness (e,g, strategic, production), performance effectiveness (energy, resource use) or business
outcome effectiveness (i.e., financial, product/offering, market environment, brand) by this approach

6 Contribution
According to the empirical study of this research and the business knowledge gathered it was
recognized that sustainability understanding and innovation in service design and engineering requires
more systematics. The research group concentrated on building up an innovative and systematic way to
manage the continuous increase of sustainability during business coevolution.
The Sustainability Services Model is the contribution from the research work. It outlines a 6-step
systematic approach to integrating sustainability within a business, driving exponential growth and
accelerating the path to ROI. The phases of the Sustainability Service Model and implementation
process are
Step 1: Develop Services Category Lifecycle and identify Sustainability Subcategories
Step 2: Brainstorm your Sustainability DNA Molecule by Sustainability Cluster
Step 3: Highlight the Sustainability Impact of each service category
Step 4: Plot Sustainability Contributions at the appropriate service level
Step 5: Identify Sustainability Relevance at each service evolution point
Step 6: Discover Sustainability driven Opportunities & Business Growth areas
At the first step the process starts by looking at the sustainability potential of existing service
categories. It helps to highlight the sustainability impact of each service, and then plots the materiality of
the sustainability contributions at each service level. Figure 6 describes an example of the categories of
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services with sustainability linkage.

Figure 6 Categories of Lifecycle Services and Identification of Sustainability Subcategories

The listing shows current services delivered to customers today. The categories include elements that
are bundled and sold as service to customers. For example, if we analyze service contracts the cost is very
different if the number of KPI’s followed is either small or high.
The process flow charting normally starts with high-level perspective followed by activity analysis to
identify, which activities are really services. Then it is important to verify, what the sustainability related
subtasks are in each service category. It is good to specify which are current or future services and which
are company offered or customer required services. If the service is company offered and is not yet
required by customers, it could be a differentiator in marketing. It might bring some new value for
customers and also be worth higher price.
At the second step, the 3-way relationship, shown in figure 4 (trifecta) is built as a system model
with dynamic interrelationships. If it is applied conceptually to the business in value network (figure 3), it
shows the relationship map a company has with its employees, partners and customers. It creates a value
network of authentic attributes, much like a DNA molecule does for an individual. The continuous
evolution of the relationship turns employees into solution providers and customers into co-innovation
partners, harmonizing internal alignment with external positioning to match customer requirements with
sustainability contributions.
By identifying the sustainability relevance at individual evolution points, a company can discover
sustainability-driven opportunities for service innovation. Figure 7 introduces the result in one company
case study.
It is essential to identify the leading issues associated with each sustainability cluster element relative
to:
1) How your business must respond to sustainability (main challenges, risks, compliance issues)
2) How your business can capitalize on sustainability (main business, growth, market development)
opportunities
It is important to understand the relationships between services and how you execute the customer
service by internal functionality. It is possible to see whether the created idea will carry further and has
got the needed elements to deliver the service. As examples of interdependencies 1) the purpose of cost
saving leads to energy cost saving, 2) process effectiveness to optimized logistics routing, 3) REACH
chemical use to HAZMAT awareness training, 4) health and safety consideration to accident rate
reduction, 5) risk mitigation to insurance cost decreasing or 6) operation permits and life cycle analysis to
35% recyclable. It is possible to use coloring to show current services, services under development, future
need areas and highlight trends. It is also possible to show interdependences between services.
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Figure 7 Sustainability DNA Molecule for Service Cluster Expansion and Sustainability Mapping

The third step concentrates on highlighting the sustainability impact on service category (figure 8).
It is essential to understand your internal sustainability position on the perspectives of ROI, customer
requirement or customer relationship. The position can be analyzed positive (benefits or opportunities) or
negative (challenges or risks). The purpose is to take element or inspiration from step 2 and use positive or
negative ratings to recognize the impact to business.
The purpose is to evaluate existing service with possible opportunity. As to existing service it is
essential to analyze if it has been included in marketing and sales material and whether the company has
got a business structure to support the improvement of this service or to eliminate the risks.

Figure 8 Sustainability Impact on Each Service Category
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During the fourth step, a cluster analysis is made based on materiality level of sustainability
contribution on the perspective of value creation to the customer (figure 9).

Figure 9 Materiality Analysis of Sustainability Contributions

If we look more closely at case example 6, it shows that some of the equipment in the customer
application is at the end of the life cycle and should be recycled. First an analysis is needed as to what to do
with the recycled equipment to fulfill the requirements of social environment and environment laws. The
new equipment should be more sustainable on the basis of production, energy and environment efficiency
addressing filling business, social and new environmental requirements. Customers can use it as brand
marketing argument when facing their own customers. Whole this incident chain calls for advance cluster
analysis based on materiality level of sustainability and value contribution.
The fifth step starts by identifying the relevance of sustainability at each service evolution point.
Figure 10 illustrates the analysis of sustainability on the perspective of economic, social and environment
influence.

Figure 10 Company Case of Sustainability Relevance and Service Value Proposition by Sustainability
Cluster Element
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During this step it is essential to rise up the following questions as well as to execute the following
tasks:
1) Does our service match the approach required by the customers and the market?
2) If yes, evaluate the services according to economic, social, environmental relevance.
3) Analyze services plotting to define overall value proposition and gaps
The sixth and final step discovers and describes the sustainability driven opportunities and business
growth areas. The value that leads to competitive differentiation has to be understood as well as the way
how the new created service can bring ROI. The company launching the service recognizes how to
capitalize on existing strengths. Step 5 creates differentiation strategy based on strengths. The opportunity
is to start from DNA molecule (Step2) linkages and innovate new services based on its’ analysis (figure
7).
The sustainability positioning and opportunity matrix (figure 11) and strategic sustainability path
(figure 2) with its development roadmaps should somehow direct “punctual” innovation over the life
cycle of the customer process. Customer requirements change over the life cycle. Technology-related
functional requirements change too and constantly bring new opportunities in technology implementation.
The benefit, or in a more generic way the value, for the customer and all stakeholders in the value network
should be better determined. That understanding helps in decision making and allows for quicker
implementation.

Figure 11 Sustainability Positioning and Opportunity Matrix: Opportunity for Innovation

7 Practical Implications
The case study companies and value network companies have gained competitive advantage by
implementing the created knowledge and sustainability service model via implementation processes in
their business environment. It is also a great opportunity for other enterprises and partners in value
networks to benefit from the created model in their own business environment to reach sustainable life
cycle product and service innovation.
All the participants recognized that when the daily business is growing, and becoming more network
oriented, then sustainability in service business is becoming a crucial business driver. All the partners in
the value network are dependent on each other’s sustainability because the sustainability of the joint
offering of the value network is vulnerably dependent on the weakest link in the network. It is also very
difficult to offer sustainable products and services to a customer, which is not mature enough to
understand the benefits and impacts of sustainability on their business and the business of their customers
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respectively.
The scope of this research has been very interesting but as well too broad, therefore making the
research rather complicated. Narrowing the focus of the research too much in the beginning would have
made it difficult to build up a Sustainability Services Model for continuous analysis and innovation in life
cycle business co-evolution routing. This work has concentrated on constructing a model based on several
sub-systematics. As it would have been difficult to validate the full model in one go, parts of the model
and new systematics iteratively developed have been validated in turn. For this reason, first the vision of
the full system and then the ideas of the sub-systems were developed according to the constructive
research and concept mapping. Sub-systems have been validated independently by various case study
companies and value networks with the help of grounded theory. University experts have used the created
knowledge and sustainable model in their own following research activities.
Sustainability means embedding a commitment to values while driving bottom-line b u s i n e s s
value. The first trifecta (People, Profit and Planet) is generally referred to as ‘The 3Ps of Sustainability.’
These elements establish the internal corporate principles which ensure organizational change is
conducted in an ethical and integrated manner while minimizing risks. They set the foundation for what
the company is today and w h a t i t aspires to be tomorrow. The second action oriented trifecta
illustrates the proactive stance a company adopts to be able to respond to both the challenges and the
opportunities sustainability considerations create. It means establishing a continuous improvement
infrastructure which ensures that the company strategies are reflected in business processes, and that
multidimensional profit is derived from improved performance.
Sustainability ties business functions more closely to solving the global agenda of challenges –
social, environmental and economical – and simultaneously capturing market wide opportunities.
The web, and especially emerging cloud services, provides the platforms where the actions of
individuals and companies can have an impact far beyond your market or industry. In this new age of
the ‘linked economy,’ mobile phones and o t h e r smart technologies, sustainability can be used to ensure
you are integrated with all your stakeholders anytime and anywhere. Sustainability is creating significant
impact and opportunities where business, technology and innovation intersect.
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Abstract: The aim of this study is to survey impact of climate change on wind power enterprises
(WPEs). So the main work is to develop a new framework to determine the impacts climate change on
WPEs. A huge database of climate data record (CDR) is used with meteorological and geographic
variables for period 1979-present three times per day for 10 metre U wind component, 10 metre V wind
component, total column water vapour, 2 metre temperature, medium cloud cover, mean sea level
pressure, gravity wave dissipation, etc. Among these meteorological data, air density and wind speed
can be used to predict the wind power density for wind farm site selecting. And wind speed, relative
humidity, rainfall, snowfall over few decades can be chosen to draw graphs in order to analyse the
significant correlation with wind power.
Key words: Wind power forecast; WPEs; Climate change; Global wind energy resource distribution;
CDR

1 Introduction
Changes in temperature, precipitation, sea level, and the frequency and severity of extreme events
will likely affect how much energy is produced, delivered, and consumed. It can be noticed that quite
few researches regard climate change as a long-time measurement factor for renewable energy plant.
Today, wind energy is widely used to produce electricity in many countries all over the world, such as
China, United States, Germany, Spain, India, and Denmark. For wind energy, mostly wind power
enterprises consider results of weather conditions as a factor for helping managers to make decisions
which rely on historical and prevailing meteorological data. For example, they are more interested in the
predicted and actual data of wind speed, wind direction and the rated power of the wind turbine.
Long-term wind projects do not include the yet unknown impacts of climate changes on wind power [1].
However, climate change is another concept which is not as same as weather condition. Climate
change is a long-term accumulated effect of weather condition caused by many factors, and it directly
results extreme weather events (EWEs) which has significant impacts on power generation. EWEs may
generate rainstorm, typhoon, mudslide, extreme temperatures, hailstone across most parts of the world.
With rising concerns about climate change, a recent similar climate change research report,
man-made climate change contributed to some of 2012’s most extreme weather, including the spring and
summer heat waves that baked parts of the United States and Hurricane Sandy, which devastated coastal
communities along the eastern coast of the country. Understanding the climate change phenomenon and
its impact on wind power system is of increasing importance all over the world.
Wind power generations depend on the natural environment especially under extreme wind
condition, which means the wind speed is near or over the cut-out speed [2]. In addition to this, other
disaster events including, lightning, strong wind, extreme temperatures, haze, fog acid rain and hail will
result in sudden power drop under an extreme condition.
However, lack of good quality data, of sufficient record length and spatial coverage usually restricts
model development and performance geared towards assessing the effects of climate change in these
areas [3].
This research mainly aims at figuring out how climate change over decades can influence the
energy power through comparing and analysing climate data record. More specifically, the objective is
to explore the impact of climate change on weather condition especially extreme weather events which
influence the power output in wind power enterprises from the sight of meteorology. Meanwhile, make
summarize typical climatical characteristics over three selected meteorological stations. The specific
goals are described here,
Observe and analyse climate data record from approximately 1970 to recent days, and identify the
main developing trend of climate change for three selected dissimilar typical meteorological stations.
Explicit how climate data record can be used to eliminate economic loss in wind power enterprises.
Section 2 will give a literature review about the current research situation and also summarize the
art-of-state. Section 3 will draw a framework which assessing wind resources and finding correlation
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between wind power and some meteorological elements. Section 4 presents discussions and finally
summary, this part also gives future research prospects.

2 Literature Review
Kenabatho et al. (2012) present an analysis of rainfall and climate data in order to determine the
time of change in rainfall series and identify possible correlations between rainfall and temperature.
They use historical rainfall, climate data from rainfall stations and large-scale CDR from 1965 to 2008.
The results indicate that temperature is a significant rainfall predictor in Botswana. Meanwhile, they
make predictions of future rainfall patterns in Botswana[3].
According to Birgit Mannig et al. (2013), central Asia has already implemented the high-resolution
regional climate REMO and they use REMO simulations to get higher accuracy results which are closer
to observational data[4].
From geographic aspect, Turkey is a country which located between Europe and Asia, bordering
the Mediterranean, Aegean and Black Seas. One of the most apparent characteristics of this country is
that its location between the colder European and warmer Asian and African systems also cause a wide
variety of temperature and climate difference. Turkey has a rich potential of wind energy with 1002MW
due to that this country surrounded by many mountains, and its unique geographical character creates a
regular and moderate air inflow through its mountainous valley structures. A research investigated the
renewable energy situation including hydropower, wind and geothermal potential in Turkey[5].
A research review and explicit the trends of observed terrestrial near-surface wind speeds for many
countries all over the world, and study the observed rates of atmospheric evaporative evaporation. In
this study, they separately describe the trends of near-surface terrestrial wind speed and the trends in
evaporative demand, then analyse the importance of wind speed to the evaporative process. It is not a
review paper about wind resource but also a relevant reference to water resource assessment. The result
show that near-surface terrestrial wind speeds are declining in both hemispheres for both the tropical and
mid-latitudes. Four primary meteorological variables, which including wind speed, atmospheric
humidity, radiation and air temperature, were also assessed. This paper also highlight the important role
that wind speed trends play in governing evaporative demand trends [6].
Another similar literature provides global and seasonal estimate of the ”practical” wind power,
which defined as delivered from wind turbines in high-wind locations over land and near-shore,
obtained with a 3-D numerical model. They found that the global practical wind power potential varies
significantly with season and hemisphere. Such as the highest wind power output are generated in the
season of winter and oppositely the lowest are in summer [7].
One relevant research focuses on studying wind energy, solar energy, bio-energy resource
separately in Mali by using modelling, satellite imagines and existing global datasets. The methods
applied make extensive use of satellite remote sensing and meteorological mesoscale modeling. In this
study, the preliminary wind resource map produced show that the North of Mali has more potential of
wind energy [8].

3 Towards a Conceptual Framework
Some changes associated with climate evolution will likely benefit the wind energy industry while
other changes may negatively impact wind energy developments, and expansion of wind energy
installed capacity is poised to play a key role in climate change mitigation [11]. Various wind power
stations have different terrain feature which can be seen from global wind energy resource distribution.
This research mainly aims at figuring out how climate change over decades can influence the
energy power through comparing and analyzing climate data record. More Specifically, Classify all
relative meteorological phenomenon which are closely related to power output of wind power
enterprises after analyzing climate data record, and determine what factors influence them. Whether
seasons effect? Whether time periods effect? Whether regional differences exist?
On one hand, there are different ways to estimate the wind resources at a site and wind resource
varies significantly from one location to another. Wind power density (WPD) (W/m2) can be predicted
form wind speed and air density. WPD is a nonlinear function of the probability density function of
wind speed [9]. Estimates of WPD are presented as wind class which ranging from 1 to 7 and the
assessment of WPD play important role when site selecting. Accurate assessment of wind resource will
not only reduce economic loss caused by EWEs but also increase the wind power output.
On the other hand, some few meteorological elements may have relationship with wind power. Six
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major meteorological elements including air temperature, humidity, wind speed, wind direction, air
pressure and rainfall are analysed. Besides of these, there are evaporation, snow depth, snowfall, total
cloud cover, sunshine duration and so on. Among these, we propose the assumption that meteorological
elements such as wind speed, relative humidity, rainfall, snowfall over few decades have correlations
with wind power, which needs to be proved by analysis with longitudinal data over decades, and then try
to determine the function expression by using variety of CDR variables and draw graphs to analyse the
relationship between them.

4 Discussion and Conclusion
Robert Vautard and his colleagues used a sophisticated regional climate model (this model
describes the interactions between wind turbines and the atmosphere) to determine the climate impacts
on all current (2012) and near-future (2020) wind energy production according to European Union
energy and climate policies. The team found that wind farms form a weak but stable anticyclonic flow
over Europe but only in winter there will be a significant impact on daily temperature and rainfall, and
this effect is weaker than what natural interannual changes result for the climate change. They use a
regional climate model describing the interactions between turbines and the atmosphere, and find
limited impacts. However, the impacts remain much weaker than the natural climate interannual
variability and changes expected from greenhouse gas emissions [10]. This recent valuable research
suggests a new and contrary direction to the impacts of climate change on WPEs.
The exploitation of off-shore wind power has more potential prospects comparing to that of
on-shore as the coastal wind speed is higher than inland. Meteorological and hydrological factors
definitely influence the wind power output, especially typhoon and seawater corrosion. Sea waves can
scour foundation of wind turbine tower, corrode undersea cables affecting and affect its stability.
Meanwhile, the historical meteorological data of wind and tide directly influence wind power site
selection. Therefore, the further research may be related to coastal wind power forecast, and focus on the
impact of climate change on off-shore wind power plants due to its typical climatic characteristics. This
suggests that further research into the links between large-scale climate variability and wind power
generation is necessary and important.
In this paper, this work presents some of the most recent relevant research which combines climate
change with wind power predicting. The outcome of this research is to help decision-makers of wind
power enterprise on making strategic decisions which including site selection, management and
maintenance of wind power station, and long-term wind power generation forecast etc. Furthermore, it
also develops a proposal framework which to determine the relationship between wind power density
and wind power. And the further research should explore deeply in CDR so as to help the researchers in
the field develop more effective wind speed and power forecasting methods by finding specific function
expression.
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Abstract: Under the background of developing manufacturing industry on Wuhan city circle in China,
we request to strengthen the comprehensive governance of the ecological environment. This article
applies the method of cooperative game theory, and puts forward a necessary condition forming alliance
among all ecological environment security governance bodies and the condition is required for
management benefit maximization, a sufficient condition is to reach a binding agreement of profit
distribution on the basis of all parties’ interests. We think that the alliance between different
manufacturing ecological environment security governance body can produce excess earnings of
cooperation, which is the theory premise of ecological environment security governance. In order to
reach the cooperation eventually, the government must take effective measures, such as establishing
policy mechanism, building a long-term cooperation mechanism and supervision and restraint
mechanism, etc. Finally, we come to the conclusion that the governance bodies must strengthen
cooperation and gain the overall revenue maximization of manufacturing ecological environment
security governance on Wuhan city circle.
Key words: Manufacturing industry; Ecological environment; Governance; Cooperative game

1 Introduction
On the study of urban circle structure, the earliest theory can be traced back to agricultural location
theory that was proposed by J.V.T hunen in 1826. He put forward the principle of concentric circles
agricultural band structure of the agricultural land use, on the basis of it, later generations established the
new social structure mode, which not only can be applied to a single market, but also can be used in the
urban city industrial zone. In 1933 the German geographer named W.Christaller put forward the famous
theory of centre. Chinese scholars in the early 1990s introduced the theory of city circle which had been
used widely in urban geography, urban economics, regional economics and other disciplines. Chinese
scholars, such as Gao Ruxi, Luo Mingyi, and Yao Shimou, emphasize the interrelated and influence
relations between the central city and the surrounding areas.
In the process of the development of city circle, it will inevitably cause damage to the environment,
that’s the common experience of the industrialized countries, so people begin to seek a new way to solve
the environmental problems, environmental right was produced then. public nuisance problem
international symposium was held in Tokyo Japan in 1970, the Tokyo declaration released after the
meeting put forward the environment right. In the process of the development of the city circle, Chinese
scholars on the ecological environment and ecological economics has also carried on the thorough
research, then ecological economy theory started in China in 1980, and it gradually expand ecological
economics for the complete system of discipline. Study on the ecological economy theory is the close
combination of theory with practice. Chinese economist Xu Panxin (1980) for the first time in domestic
scholars put forward the “ecological economics”. Through the continuous improvement and supplement
of the numerous scholars, it gradually formed with Chinese characteristics of ecological economics.
With the rapid development of Chinese Wuhan City Circle in manufacturing industry at the same
time, the all parties carry out environmental governance in positive. The governance body of ecological
environment is the main executor, the governance path and measures depend on the governance body.
As the changes of The Times and development, the governance has been by a single subject
management era into the multi-main-body governance era. Because the interests of all parties are
different in the ecological environment governance, there is a certain game problem. In terms of game
analysis on the ecological environment, Rubio and Casino (2001, 2003), Ulph (2004), Wang Jun (2005)
carried on the thorough discussion on environmental cooperation. Huang Dong, Kuang Liyu(2006)
studied the stakeholder governance issues with the urban ecological environment. Deng Zhixiang, Luo
Xinxing (2007) analyzed the relation between local government and the central government in
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environmental management in game. So it success for the future governance, the key depends on the
effective cooperation of each governance body. As a result, the paper uses the classical cooperative
game theory to analyze the cooperation intention of the governance body so that we put forward the
effective cooperation governance path and measures and provide theoretical support for effective
environment governance in the future.

2 Analysis of Influencing Factors about Ecological Environment on Wuhan City Circle
In the development of manufacturing industry on Wuhan city circle, it is difficult to avoid the
negative impact on the ecological environment, due to the involve more index quantities in nine cities
on Wuhan city circle, and it has no unified standard indicators, it’s difficult to compare and analysis and
evaluation. Therefore, we must deal with various dimensionless indicators to make different meanings
and various long-span indicators together. We classify various indicators as: the first kind of influence
factor: Wastewater discharge quantity, S02 emissions quantity, solid waste emissions quantity, the solid
waste quantity, dust removal quantity, waste gas emission quantity; The second category of impact
factor: industrial dust emission quantity, industrial smoke exhaust quantity, rural actual arable land
number; The third type of impact factors: industrial waste water treatment standard number (source:
Wuhan statistical yearbook). After the dimensionless processing, the scores and characteristic root
weight are shown in table 1.
Table 1

The Points of Ecological Environment System on Wuhan City Circle (2000-2009)
the third
Characterist the ecological
score first type Characteris second type
Characteristic
type of
ic root
environment
of impact
tic root
of impact
root weight
impact
weight
system
year
factor (F1)
weight
factor (F2)
factor(F3 )
2000
0.1182
0.4651
1.0533
0.321
0.3232
0.2139
0.4622
2001
0.0985
0.4651
1.0932
0.321
0.5346
0.2139
0.5111
2002
0.0070
0.4651
1.0739
0.321
0.5445
0.2139
0.4644
2003
0.0349
0.4651
1.0878
0.321
0.5484
0.2139
0.4827
2004
0.0783
0.4651
1.1178
0.321
0.5572
0.2139
0.5144
2005
0.1553
0.4651
1.1492
0.321
0.5341
0.2139
0.5554
2006
0.2044
0.4651
1.1888
0.321
0.5694
0.2139
0.5985
2007
0.2678
0.4651
1.0267
0.321
0.6147
0.2139
0.5856
2008
0.2121
0.4651
0.9588
0.321
0.6635
0.2139
0.5483
2009
0.2640
0.4651
0.9495
0.321
0.6500
0.2139
0.5666

In the ecological environment governance, as shown in figure 1, the impact factors of the
ecological environment are certain fluctuation in 2000-2009, but the overall trend is rising, the
comprehensive score of ecological environment system increases from 0.4622 in 2000 to 0.5666 in 2009,
the average annual growth rate of 1%. Of the first kind of influence factor in 2000 to 2002 show a trend
of decline, mainly due to more industrial pollution output than the management of industrial pollution.
In addition, from figure 1, you can see the second impact factor in the 2003-2009 shows the tendency of
gradually increasing after slightly down first. The policy of "two type society" construction on
protecting and improving the ecological environment on Wuhan city circle began to have an effect,
because of the policy lag, the effect of ecological environment protection policy can only be seen falling
before they are result of the rising. At the same time of developing manufacturing, Wuhan city circle is
faced with high pollution, high consumption of the environment, ecological environment comprehensive
scores trend to increase slowly. Although growth process is very difficult, the ecological environment
governance on Wuhan city circle has been showing a good result.

3 Cooperative Game Theory Model is Set Up
In Environmental governance research, studies of cooperation has become one of hot spots, game
analysis method has become one of the mainstream of the environmental management related research
methods. According to whether the participants cooperate, the model of game theory can be divided into
Cooperative game and Non-Cooperative game. Cooperative game emphasizes the group rationality,
efficiency, fair and justice, it is a “win-win” or “multi-win” strategy; Non-Cooperative game emphasizes
the individual rationality and individual optimal decision. The key difference is whether the game will
be able to have multiple Binding agreement. For the ecological environment security of manufacturing
industry , the main body, such as manufacturing enterprises, government, public, industry association
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and the news media ,take a different function, these functions are necessary for manufacturing
ecological environment safety management.
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Figure 1

Three Kinds of Influence Factor Comparison Chart on Ecological Environment System of Wuhan
City Circle (2000-2009)

Therefore, the above five main body in ecological environment safety management in
manufacturing has the natural basis of cooperation, the cooperation utility between them would be
greater than zero, which belongs to the category of "non-zero-sum". Therefore, through the
establishment of cooperative game model, it is feasible to analyze five game relation of the subject of
the manufacturing ecological environment safety.
A standard form of the game is defined as: G={N,(si)i∈N,(ui)i∈N}, among them, N is set of
non-empty players,  i∈N;si is a non-empty, a collection of all optional strategies for players I; The ui
of players show the profit function, ui:xi∈N,si→R (Si Yiquan, 2000). For n players of cooperative game,
what each player shall seriously consider is a separate action or cooperation with other players. Thus, for
each player, one of the most important problems is that which players you want to cooperate with in the
cooperative game.
3.1 Alliance
Definition 1: a league game which may pay for transfer is composed of a limited set of participants
N and a function of v which belong to a set of N , the function of v is to assign every possible set S
which belongs to set N, we represent the game as <N,v>, a subset of the S  N ,which belongs to
arbitrary non-empty players set N = {1, 2,... , N} , is called the Alliance . All of the union of all is noted
for P (N), and for {S1,S2,…,Sm}, type (1) is always true. In terms of manufacturing ecological
environment security governance body, a subset of N={1, 2,... I,... N} is called the set of S  N.
m

v(N)≥

 v( S )
j

(1)

j 1

3.2 Convex game
For any alliance S or T, if it meet a condition that it is s(S)+v(T)≤v(S∪T)+v(S∩T), and S  N,T 
N,we call such a game as a convex game. The different manufacturing ecological environment
governance body can achieve value-added effect. If the cooperation main body is more, the cooperative
income is higher, and then the alliance is regarded as a convex game.

4 The Analysis of Cooperative Game of the Governance Body
In the process of practical cooperation of ecological environment governance body, due to its own
resources and elements are different, its position and function is different, and the cooperation effect and
cost is also different. As a result, the allocation rate of cooperation utility is different.
4.1 The cooperative game between the two kinds of governance body
We first discuss the alliance between the two governance bodies. Assuming that manufacturing
ecological environment security governance body exist a cooperation between the two kinds of agents,

·150·

Proceedings of the 11th International Conference on Innovation & Management

we use game party A on behalf of the ecological environment security cooperation governance involved
in manufacturing enterprise collection; Game party B represent manufacturing ecological environment
governance involved in the government, namely the Sa is on behalf of cooperation enterprise collection,
Sb is on behalf of cooperation governance of government collection, and Ss is on behalf of collection
of businesses and government cooperation, then P(N) is equal to {Sa, Sb, Ss}.In order to convenient
analysis, the allocation rate of cooperation utility is expressed in x and y respectively, and meeting
x+y=β; the cooperation cost is on behalf of ca and cb respectively, and meeting C=Ca+Cb; V is the total
benefit of manufacturing ecological environment governance cooperation, the game party alliance profit
function of A and B are as follows:
u(x)=(v-ca)x（ca>0）
(2)
(3)
v(y)=(v-cb)y（cb>0）
Based on the above analysis, the interests distribution model of two governance body of alliance
can be described as a type (4), (5):
(4)
Max[(v-ca)x-u0'][(v-cb)y-v0']
s.t. x+y=β
x≥u0',y≥v0'
(5)
If they don’t have implement cooperation, it can be described as a type (6):
u0'=(v-ca)x|x=0=0
v0'=(v-cb)y|y=0=0
(6)
The type (7) and type (8) are as follows:
 Max[(v-ca)x][(v-cb)(1-x)]
s.t. 0≤x≤β
(7)
Assuming that G(x)=[(v-ca)x][(v-cb)(β-x)],And
(8)
[G(x)]'=0  x=y=β/2
Thus it can be seen that there are two kinds of main body within the alliance, because of the
difference of the subject itself, allocation rate of cooperation utility is different. In terms of stability, the
two parties’ alliance cooperation costs do not exist significant differences. Under the premise of equal
cooperation allocation rate, it will reach stable equilibrium, which is the optimal and feasible solution.
Therefore, as long as the participants of cooperation have the equal effort, they can be able to get the
average distribution of cooperation benefits, so the two sides, in the premise of benefit maximization,
will try to promote cooperation to maintain the stability of cooperation relations.
4.2 Multiple cooperative games between the governance bodies
The above analysis of the manufacturing ecological environment security alliance is based on the
two cooperation governance bodies. In the actual operation, manufacturing ecological environment
security governance body is within multiple cooperation alliance. We assume that ecological
environment security governance alliance consists of a total of n bodies, we can label for
N={1,2,… ,n} .Then all the incomes which the cooperation alliance create can be expressed as:
n

v(N)=

  (v )

(9)

i

i 1

Among them, φi(v) is the main bodies' contribution, it increases with the increasing of the degree of
cooperation between the main bodies, but the speed will slow after it reaches a critical value, namely
φ'i(v)>0, φi''(v)<0. we can assume that the lower limit value of profit distribution which the governance
alliance are willing to accept may be d={d1,d2,…,dn}; Distribution vector is x=(x1,x2,…,xn). According
to the theorem, the general model of profit distribution can be described as:
n

Max

{u [(v - c ) ] - u (d )}
i

i

i

i

i

(10)

i 1
n

s.t.

 [(v - c ) ] =v(N)
i

i

i 1

(v-ci)θi≥di

(11)

5 The Result of Cooperative Game of the Ecological Environment Governance
5.1 The benefit maximization of all parties is the necessary condition forming alliance governance
The basic motive in mutual benefit and common development is for their own maximal profit
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between the cooperation governance bodies. The foregoing analysis shows that the two or more
cooperation alliance, which is formed by the governance body, the sum of its cooperative member
distribution are the biggest gains. When they choose cooperation bodies, the premise is based on the
cooperative members earnings not less than the individual income, namely (v-ci)θi≥di, otherwise, the
cooperation is difficult to achieve.
5.2 The sufficient condition of forming alliance is a binding agreement of profit distribution
The agreement can constraint each other's behavior, and the premise is that the gains of cooperation
agreement which is abided outweigh the gains of non-cooperation agreement, namely xi≥di; The loss
of damage agreement is greater than the loss of the non-cooperative, namely any betrayal and cheating
cooperation behavior led to a decline in its cooperation benefits. As a result, only sincere cooperation
between all parties’ alliance benefits can be achieved.
5.3 Cooperation alliances of ecological environment governance body can produce excess earnings
Based on the distribution rules of Pareto improvement nature, the alliance governance gains satisfy
the ultra additives. Previous analysis results also show that the governance body alliance benefits is
greater than the sum of the individual income of cooperation main body, namely,
n(N)>∑v(i),i∈N,π(s)=v(N)-∑v(i),i∈N,π'(s)≥0. When cooperation income is higher, the cooperation
partnership is easier to establish, also it is easy to achieve stable equilibrium. So to speak, when
ecological environment governance body is seeking to maximize their interests at the same time, it will
bring the internalization of external effect which will prompt manufacturing ecological environment
governance body to gain more. All, including the division of labor, resources governance, integration of
elements, configuration optimization, market demand and space optimization of integration and so on, is
the source of cooperation earnings.

6 Conclusion
Using cooperative game theory, this article builds profit distribution model of manufacturing
ecological environment governance body alliance. Theoretically, he provides reference for the main
body in the cooperation income distribution. Thus he provides a theoretical basis for the study of
manufacturing cooperation mechanism and coordination mechanism. Based on the research conclusion
of this article, all the participants have a binding agreement through effective consultation. Namely on
the premise of maximizing governance alliance incomes, we solve the fair distribution between the main
body and the effective incentive problems. However, individual bounded rationality is exitent in reality.
Based on the cooperation governance main body in pursuit of their own profit maximization, each
subject will be in constant competition and cooperation game. Therefore, we need to establish
corresponding policies and mechanisms to guide the safety governance body to strengthen cooperation.
These can cause manufacturing ecological environment governance into the benign development track
of the overall revenue maximization.
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Abstract: With the rapid development of China's urbanization, metropolitan economic zones which
integrate elements through economic divisions rather than traditional administrative divisions constantly
arise. And the development of central city in economic zone determines the development of other cities
in the zone. This paper analyzes the leading role of Wuhan for the development of Wuhan megalopolis
from three aspects. They are politics, economy and culture. The author points out problems that hinders
Wuhan from giving full play to the leading role, including deficiency of infrastructures, unsound
industrial structure, existence of market barriers, underutilization of science and education resources, etc.
Focusing on these problems, the author puts forward some targeted countermeasures and suggestions,
such as improving infrastructure construction, optimizing industrial structure, perfecting market
economy system and constructing people-oriented soft environment in the zone. In this way, both
Wuhan and Wuhan megalopolis can get rapid development.
Key words: Wuhan; Wuhan megalopolis; Leading role; Countermeasures and suggestions

1 Introduction
For metropolitan economic zones, the nature of central city determines functions of the economic
zone to a great extent, the energy and size of the central city directly determines the scope of the
economic zone, and the service capacity of the central city affects the integration of the zone. Wuhan
megalopolis has a diameter of 200 kilometers, which covers Wuhan, Huangshi, Ezhou, Xiaogan,
Huanggang, Tianmen, Xianning, Xiantao and Qianjiang. With a total area of 33% of Hubei province,
Wuhan megalopolis’ fiscal revenue and GNP respectively accounts for 74% and 73% of Hubei province.
As a central city of Wuhan megalopolis, Wuhan is an indisputable political, economic and cultural
center of the zone. Each development measure of Wuhan exerts a vital influence for Wuhan megalopolis.
So Wuhan’s leading function cannot be substituted or neglected.

2 Wuhan’s Leading Function for Wuhan Megalopolis
In this part, the author analyzes Wuhan’s Leading function for Wuhan Megalopolis from policy
incentives, economic guidance and cultural influence.
2.1 Policy incentives
In recent years, three policy incentives allow Wuhan to play its leading role in Wuhan megalopolis.
They are Rise of Central China Plan, construction of two-oriented society, promoting the construction of
national center city.
First, the Rise of Central China Plan provides strong motive force and fatal strategic opportunities
for Wuhan megalopolis. In 2006, Wuhan megalopolis was co-listed with Anhui Wanjiang economical
area, Hunan Chang-Zhu-Tan City Group and Central Henan Urban Agglomeration as the central “big
four urban agglomerations” of national macroeconomic development strategy, and they become the key
development areas after Yangtze delta, the pearl river delta and the Bohai economic zone. Based on the
features of the three deltas, Wuhan’s development pattern is more similar to the pearl river delta.
Compared with the three economic zones, there is still some way to go for Wuhan Megalopolis, but it is
no doubt that Wuhan is the core growth pole of Wuhan Megalopolis, and even for the Central China, and
Wuhan megalopolis will become an important strategic stronghold for the Rise of Central China Plan.
Second, establishing the “two-type society” comprehensive reform experimental region offers
Wuhan megalopolis great development opportunity. On December 14, 2007, the national development
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and reform commission approved Wuhan megalopolis to be a national resource saving and environment
friendly society construction comprehensive reform pilot area (hereinafter referred to as the "two-type
society"). To achieve a successful establishment of two-type society, the central government will give
more policy support in tax, finance and so on, some high energy consumption and high-pollution
industries in Wuhan megalopolis can be eliminated, and the local government will actively speed up
industrial restructuring.
Third, the policy of establishing national central city has further consolidated and strengthened
Wuhan’s leading role for Wuhan Megalopolis. In March 2010, Wuhan was titled as Center City in
Central China, which means Wuhan would be the first to rise in central China and play a greater role in
the national development. In December 2011, the 12th Party Congress in Wuhan put forward a goal,
“construction of a national center city, renaissance of Big Wuhan”. In June 2012, Hubei province
claimed that the government would strongly support Wuhan to build a national center city. Then
Wuhan's leading role will not be limited to Wuhan megalopolis and central areas, and it will fully play
its role in integrating resources, guiding development and boosting development.
2.2 Economic guidance
With strong strength and excellent development condition, the economic leading role of Wuhan is
mainly reflected in its economic aggregate, industrial base and modern service industry.
1) Economic aggregate
From Table 1, it can be seen that the GDP of Wuhan is more than sixty percent of the GDP in
Wuhan Megalopolis from 2008 to 2011. Though the growth rate of Wuhan GDP is less than Wuhan
Megalopolis, it still kept rising at considerable speed.
Table 1

GDP Comparison Between Wuhan and Wuhan Megalopolis From 2008 to 2011
2008
2009
2010
2011
GDP
6972.11
7956.55
9635.76
11859.6
Wuhan
（a hundred million）
Megalopolis
annual rate of growth
14.12%
21.10%
23.08%
GDP
4063.48
4620.18
5515.76
6756.2
（a hundred million）
Wuhan
annual rate of growth
13.70%
19.38%
22.49%
GDP in Wuhan Megalopolis/GDP in Wuhan
1.72
1.72
1.75
1.76

In recent years, the GDP of Wuhan always ranks first among provincial capital cities in central
China. In 2010, the per land GDP of Wuhan was the first in Wuhan Megalopolis and was 2.6 times of
the second. So in the perspective of economic aggregate, Wuhan plays a significant leading role in
Wuhan Megalopolis.
2) Industrial base
Wuhan is an important link undertaking industrial gradient transfer from east China to west China.
At present, Wuhan has basically formed a complete industrial system. It has large industries of steel,
automobile, shipbuilding and petrochemical. Its optical fiber cable production scale respectively
accounted for 66% and 25% of the domestic and international market, and its photoelectron information
industry has formed a world-class industry cluster. All these industries have a bright future.
From 2000 to 2010, the proportion of three industries in Wuhan was adjusted from
6.74:44.19:49.07 to 3.06:45.51:51.44, which drove the proportion of three industries in Wuhan
Megalopolis to optimize from 6.74:44.19:49.07 to 3.06:45.51:51.44. In 2010, the industrial added value
of Wuhan was as high as 207.982 billion Yuan, which ranked first in Wuhan Megalopolis and was 4.75
times of the second. Wuhan’s contribution rate of industrial added value for the whole Wuhan
Megalopolis was up to 54.68%, which is more than the other eight cities in the zone. Thus, from the
aspect of industrial base, Wuhan has a significant influence of the industrial structure in Wuhan
Megalopolis.
3) Modern service industry
In this part, the leading role embodies in commerce and trade, finance, and logistics. First, Wuhan
has intensive financial institutions, developed traffic, communication facilities, superior production
conditions, huge consumer market, adequate supply of production factors, etc. All the above contribute
to the potential energy of Wuhan Megalopolis, which makes a highly clustered commodity economy and
constantly attracts talents, funds and information to gather in Wuhan Megalopolis. Second, the financial
services industry in Wuhan city has been the first in the central China for a long time. As a regional
financial center, Wuhan actively innovate financial products, develop new financial system, and promote
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innovation capital accumulation, so as to better serve the development of finance in Wuhan Megalopolis.
Third, with unique geographical and transportation advantages, Wuhan has a broad prospect to develop
modern logistics industry. Besides, the adjustment and revitalization plan of national logistics industry
has listed Wuhan as one of the crucial logistics node city across China. Wuhan is committed to build
into a logistics channel which will radiate throughout the country.
2.3 Cultural influence
The long history and rich resources of science and education in Wuhan has subtly influenced the
culture of the whole Wuhan Megalopolis and cultivated a unique geo-economics for Wuhan
Megalopolis. On the on hand, the essence of the chu culture includes infinite creativity, positive
entrepreneurial spirit and opening to the outside world. Under the lead of Wuhan characteristic culture,
Wuhan Megalopolis should treat chu culture as the core, and integrate with Wuhan’s modern city
civilization. Through creative efforts, Wuhan Megalopolis will foster a unique culture with its own
features and make it a common pattern of behavior and value within the zone. On the other hand,
another culture lead is based on the advantage of science and education in Wuhan. Wuhan has 82
institutions of higher learning and ranks the second place in China. Being China’s second mental
concentration area and the third science and technology education center, Wuhan provides rich human
resources and solid intellectual reserve for Wuhan Megalopolis.

3 Obstacles Hindering Wuhan from Playing Its Leading Role
Although Wuhan plays an unassailable leading role in Wuhan Megalopolis, Wuhan still has a long
way to go compared with the five national central cities in guiding the surrounding areas.
3.1 Infrastructure deficiency
Recently, Wuhan’s traffic and communication infrastructure has yet to be fundamentally improved.
Because the light rails and subway of Wuhan’s three towns are still in progress, the three towns are still
relatively independent and needs to be gathered. It means the traffic situation is not smooth enough and
lack of intelligent networking and intelligent management. So compared with Wuhan’s city status, its
information technology infrastructure is hard to match.
3.2 Unsound industrial structure
Due to the less developed of tertiary industry in Wuhan Megalopolis, especially in information
service and finance, cites in Wuhan Megalopolis have serious repeated construction of industry structure
and pillar industries. In Wuhan Megalopolis, the unsound industrial structure shows in three aspects. The
first is the low relevancy of three industries, the second is the lack of industrialization in rural areas, and
the third is the large proportion of traditional industry. There are three reasons account for these
problems. They are lack of market orientation, imbalance of basic industries and processing industries,
and unformed economies of scale and complementary advantages in area layout, industrial structure and
enterprise scale.
3.3 Existence of market barriers
As for market barriers, there are three deficiencies. First, disconnected industrial development and
market construction. The industrial structure of Wuhan Megalopolis is mainly in the first industry, so its
consumer goods industry is relatively weak. Second, less development of production factor market.
Wuhan Megalopolis lacks of radial markets to be distributing centers. The business activities of the
other cities in Wuhan Megalopolis are actually divorced from Wuhan, while the most industrial products
are gathered in Wuhan. Third, the situation of market segmentation has not yet fundamental improved,
which turns out to be a bottleneck of market integration.
3.4 Underutilization of science and education resources
As a big city full of science and education resources, the resources and market demand in Wuhan
have not been well integrated. The government, enterprises and universities has no motivation in
coordination and cooperation, which shows in students’ internship, as well as the information exchange
and sharing. Moreover, the industry-university-research integration has not completely formed.
Generally speaking, universities’ R&D abilities are often away from market and difficult to meet the
realistic demands of enterprises and industries, while most enterprises, especially small and
medium-sized enterprises, are not able to do research and development activities all by themselves.

4 Countermeasures and Suggestions
As a megacity of Wuhan Megalopolis, Wuhan must strengthen its existing core status and
continuously make itself stronger to guide the development of Wuhan Megalopolis.
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4.1 Improve infrastructure construction
On the basis of economic integration, building an open network traffic communication system is
the essential way to change the current radial traffic pattern in Wuhan Megalopolis and improve its
infrastructure construction. First, strengthen the cohesive functions of comprehensive transportation hub
in Wuhan Megalopolis. This requires Wuhan Megalopolis position Wuhan as the main hub, and
Huangshi as the deputy hub. They are the two major transport hubs, and the key point is to exert their
functions and cooperate with other seven cities. Second, Wuhan should speed up the construction of the
outer-ring road, in order to make the transportation between Wuhan and other surrounding cities much
smoother. Third, improve the traffic information support system. This system includes not only safety,
high efficiency, and energy saving transportation facilities, also covers an e-commerce platform for both
passengers and cargoes, a traffic information management system, an integrated information service
platform, an e-government traffic information system, an emergency command system, etc.
4.2 Optimize industrial structure
There are three ways to optimize the industrial structure of Wuhan Megalopolis. First, through
industrial multiplication plan, Wuhan can achieve a bigger total economic output and promote its
industrial leading function. Second, by optimizing the whole industrial chain, Wuhan can increase the
transformation speed of traditional industries and set up a modern industrial system of advanced
technology, high added value, optimized structure, and great ability to absorb labor. This requires
Wuhan to closely follow the market demand, grasp the new trend of technological progress, and
promote the coordination and integration of industrialization and information. Third, the development of
industry has created a huge potential for service industry, Wuhan Megalopolis can lead the development
of service industry by industrialization. Comparing the nine cities’ comparative advantages, each city in
Wuhan Megalopolis can decide its leading industry reasonably and form a dislocation development.
Under the leading of Wuhan, the other eight cities should take the initiative to accept the radiation of
Wuhan and focus on improving its level and proportion of services industry, especially in the fields of
logistics, finance, and exhibition.
4.3 Perfect market economy system
Wuhan should give full play to its comparative advantages and establish a functional market system.
This system includes consumer goods market, factor market and service market. On the one hand,
Wuhan Megalopolis needs interest coordination institution. This multi-layered coordination institution
includes not only the government, but also some non-governmental organizations and industry
organizations. The former is of predominance function, while the latter is of auxiliary function. On the
other hand, Wuhan Megalopolis also needs interest coordination mechanism. In accordance with fair
competition, equal opportunity, appropriate compensation and interest balance, this coordination
mechanism requires both pre-coordination mechanism and post-assistance mechanism. The
pre-coordination mechanism reflects the principles of fair competition and equal opportunity. During
pre-coordination, all parties in the zone will reach certain regional treaties or agreements on the basis of
the prior consensus. It can guarantee each party in the zone has the same right of sharing the economic
benefits and development opportunities. The post-assistance mechanism reflects principles of
appropriate compensation and interest balance. It will offer certain support to these less development
cites through a variety of ways, or give corresponding compensation for losses caused by regional
division of work. This coordination mechanism is helpful to increase the enthusiasm of co-ordination
within Wuhan Megalopolis and break the regional market blockade.
4.4 Construct people-oriented soft environment
To exert the leading function of Wuhan, talents construction should be attached great importance.
Wuhan needs to attract talents by policy, gather talents by environment, and keep talents by career. First,
provide technology support for introducing talents. One of the basic elements for developing industry is
talents, especially high-tech talents in genetic engineering, cell fusion, protein engineering, software
development, electronic technology, automotive, CNC, new machinery, environmental protection, etc.
Second, put the industry-university-research integration into practice. There are a variety of ways for
colleges and universities to serve the society, for example, providing consulting service for development
strategy of both Wuhan and Wuhan Megalopolis, actively participating in the reform of state-owned
enterprises, upgrading traditional industries, transforming scientific and technological achievements,
exploring new territories, developing new products, etc. Third, promote the construction of personnel
and labor market integration. Wuhan Megalopolis should accelerate the construction of information
sharing platform by realizing mutual recognition of qualifications, sharing information and operation
interaction among Wuhan and other eight cities. And Wuhan Megalopolis should also provide more

·156·

Proceedings of the 11th International Conference on Innovation & Management

training opportunities of all walks of life and eliminate policy barriers hindering the free flow of human
resources among the cities.

5 Conclusions
Above all, as a central city in central China and the undisputed center in Wuhan Megalopolis,
Wuhan still has some obstacles that hindering it from giving full play to the leading role, including
deficiency of infrastructures, unsound industrial structure, existence of market barriers, underutilization
of science and education resources, etc. Focusing on these problems, some targeted countermeasures
and suggestions can be put forward, such as improving infrastructure construction, optimizing industrial
structure, perfecting market economy system and constructing people-oriented soft environment in the
zone. Only by giving full play to its leading role in Wuhan Megalopolis, can Wuhan accelerate the
leapfrog development of the whole Wuhan Megalopolis, and even central China.
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Abstract: Construction of green universities is an important content of construction of ecological
civilization, and an inevitable trend of universities in the 21st century. By means of documentary,
empirical investigation and analysis, this paper deals with the profound connotation, development status,
and significance of green university construction as well as some ways of realization, etc. The author
believe that green building construction is a micro aspect of ecological civilization construction , green
university construction is the epitome of beautiful China , which plays a demonstration and leading role
in constructing green university as well as an inevitable choice for colleges to change the way. It's
suggested to construct green university in three ways: improving evaluation index system of green
university campus, building Green landscape campus demonstration project, implementing green
management, strengthening green culture and education. The university is the pioneer and guider of
promoting green development, development cycle, and low-carbon and become a pioneer of an
ecological civilization, harmonious society and beautiful China.
Key words: Green universities; Construction; Fundamental thinking; Realizing approach

1 Introduction
“Construction of ecological civilization is a long-term strategy concerning the human welfare and
future hope." was pointed out on the report of the 18th National Party Congress Faced with resource
constraints, serious environmental pollution, and the serious degradation of ecosystem; we must
establish ecological awareness of respecting nature, complying with the nature, and preserving the
nature. Meanwhile, we should place prime emphasis on the construction of ecological civilization and
incorporated into social various aspects and the whole process of the economic construction political
construction, culture construction in order to strive to build a beautiful China and realize the sustainable
development of the Chinese nation.[1]
Higher education is intended for cultivating talents, scientific research, serving the society and
inheriting culture. It should assume its own responsibility and mission in the construction of ecological
civilization, walk the road of building a green university, and become the pioneer and demonstrator of
the construction of ecological civilization.
The so-called construction of green universities, is considering cultivation of the whole person as
the core and trying to integrate the concept of ecological civilization, ecological view of nature and
morality, the ecological environment protection and the principles and guiding ideology of realizing
green, low carbon, cycle and sustainable development under the guidance of the view of scientific
development into the various activities of university education as well as the whole process of university
education, including the university teaching, scientific research, management, cultural heritage of
serving the society and other various tasks. In this way, a full range of green and Eco- civilization can be
achieved.[2] Universities hosted a series of international conferences and published university action
declaration to challenge “environment and sustainable development”. In October 1990, the Presidents of
22 countries in Tarot，France attended international seminar on “The role of university in environmental
management and sustainable development” and co-signed the declaration of the tarot. The declaration
calls for the action of the university leaders, the encouragement of university President to play the
leadership in environmental education and the sustainable developmental and the declaration of the
striving for environmental sustainability for signed universities as well as the un-signed universities to
sign the declaration.[3] Then, in 1991, the declaration of Halifax was issued and the declaration of
Swansea was issued in 1993. The main goals are: the university need to re-exam their own teaching and
management process in order to achieve the goal of sustainable development; All the teachers and
students should have environmental quality; University must shoulder the moral responsibility of equal
development of generations now and future etc.[4] The declaration directly promotes the creation and
development of green universities.
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In May 1999, more than 20 universities all over the world held international symposium on green
university education in Tsinghua University and set up steering committee of national association of
college green education at the meeting. After issuing a declaration of the Great Wall -- - Chinese
universities green education plan action outline, Tsinghua university took the lead to carry out the green
university construction immediately from three aspects -the green education, Green scientific and green
campus, made the concept of sustainable development into each link of the university personnel training,
scientific research, subject construction, the construction of the campus, which had produced a good
effect.
In May 2005, the first session of the national university of green seminar was held in Harbin
industrial university. At the conference, a series of green campus construction measures were
Issued like Green planning, Green management, Green talents, Green technology, Green campus,
Green lifestyle in campus.
At present, the philosophy of construction of green university is gradually popular and every
university takes active action in participating in constructing green universities. The green university
developed on the basis of the modern university, on the one hand, need to adapt to the natural and social
environment to build the school according to the natural and social law; on the other hand, it should
adjust and transform constantly to influence the surrounding environment and give full play to lead
ecological civilization construction，and become the pioneer of building harmonious society with
ecological civilization and the beautiful China.

2 The Significance of Constructing Green Universities
Green university construction, as the microcosmic aspects of ecological civilization construction, is
a microcosm of beautiful China, which plays exemplary and leading roles in constructing beautiful
China. Beautiful environment culture is not only beneficial to the life of people's survival and
development in a certain environment, produce great cohesion, but also to produce a wide range of
attraction for foreign person or people out of a certain environment, which is soft strength of the
environmental culture. For this reason, optimize the environmental culture has become a necessary part
of construction of soft strength of national culture. It’s the beauty of China that leads the ecological
civilization construction; it's the Construction of green campus that leads the construction of beautiful
China. High school campus is an embodiment of the spirit of a city because of its profound cultural
background and solid academic background, and many famous masters, also represents urban beautiful
skylines and even become tourist attractions of the city. The demonstration of the construction of green
university means the ecological beauty, human beauty and harmonious beauty and heart beauty reflected
by campus construction, which sets a good example for beautiful city construction, rural construction,
and beautiful China construction and plays an exemplary role.
Constructing a green university is also an inevitable choice for universities to transform the mode
of development. At present, the colleges in China are in a critical period of transforming the mode of
development, and advancing the reform of management system and the rational allocation of resources
are desperately demanded. It also needs to transfer the core of the development of higher education to
improve the quality and efficiency. The National program also definitely put forward "improve quality"
as the core task of the education reform and development and attached great importance to promoting
connotation development, connotation construction instead of scale development extension of the
previous stage for higher education. The construction of green university commit to infiltrating the
concept of green and ecological civilization consciousness to the school teaching, scientific research and
serving the society and culture, it needs to pay attention to the organic unity of economic benefit and
social benefit for the school, attain the optimization in terms of school conditions so as to realize the
sustainable development of their own and promote the sustainable development of the society at the
same time.

3 The Effective Way of Constructing Green University
Construction of green university is a complicated systematic project, which is guided by building
an ecological civilization concept, and adhere to construction concept of a combination of “green
landscape with green technology”, “green education and green management”, “ecological suitability and
green culture” .To achieve this goal, in the process of building a green university, we carry out it from
three aspects: make a series of a comprehensive evaluation index system, create a green campus
landscape demonstration project, and implement green management, strengthen the green culture
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education.
3.1 Method one: to improve the evaluation index system for constructing green university
To comprehensively and reasonably evaluate the present and future of green university, we should
make full use of basic principle and method of circular economy and ecology to establish a new campus
of good beautiful green landscape, good Eco technique, healthy green culture, sound green management
and high ecological validity, have a quantitative or semi-quantitative determination and prediction of the
indicators of green university construction, make scientific planning and implementation of the
development of green university, conduct an accurate control, adjustment and feedback. Therefore, it's
necessary to develop the index system which scientifically reflects various aspects like the quality of the
school environment, green management, and green technology. The book Green University Construction
Theory and Practice, shows a set of evaluation index system is developed through the quantitative and
qualitative analysis, which is suitable for carrying out each work such as green planning, construction,
renovation, management and acceptance. Specific evaluation system is shown as the picture:
primary
index

Green
landscape

Table 1 The Evaluation Index System of Green University[5]
secondary
unit of
scale
Code three-level evaluation
B
index
account
value A
Campus afforestation
A1
%
≥40
35～40
coverage
Green space
Green equivalent per
6.25～
A2
%
≥8.75
landscape
person
8.75
A3
Species diversity
%
≥2.5
1.5～2.5
Up to
A4
Water quality indicators
╱
standard
Waters
landscape
Surface coverage of
A5
%
≥7
5～7
campus
A6
Road greening
%
≥25
20～25
Buildings
A7
Road area rate
%
15﹣20
8～15
landscape
A8
Building coverage
%
26-32
20～26
B1

Energy
consumption

B2
B3
B4

Green
management

B5
B6
B7
B8
B9
C1

Green
culture

C2

C3
C4
C5

Water equivalent
consumption
Electricity equivalent
consumption
water consumption per
unit office expenses
Electricity consumption
per unit office expenses
ISO 14001 environmental
management system
certification
Eco-agency construction
management
Campus environment
management system
The improvement of IT
platform
Public participation
Ecological education plan
Proportion of students
taking ecological
education course
Proportion of students
participating in
environmental seminars
and training
The ratio of participating
in environmental activities
Eco- conscious -density

C
＜35
＜6.25
＜1.5
substandar
d
＜5
＜20
≥20 or＜8
≥32 or＜
20

m³╱Equivale
nt
kilowatt-hour
╱Equivalent

≤50

50～80

＞80

≤400

400～800

＞800
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3.2 Method two: to develop demonstrating project to create green landscaping of the campus
Green campus landscape design emphasizes the correlation and interaction between human and
nature and keep, maintain the harmonious relation between two based on modern ecology and design
thinking methods of environmental design. In this way not only can ecological environment of the
campus be improved, but also beautiful learning work environment for teachers and students can be
created to build a strong atmosphere of campus culture.
Campus building should reduce the hardened ground between the buildings, promote grassed brick
ground, increase the green space ratio, and strengthen vertical green landscape composed of deciduous
trees, evergreen shrubs and ground vegetation spatial greening system. Campus landscaping is given
priority to the protection of natural vegetation and creation of nature protection area. All plants should
be in line with the local climate and soil to improve the stability and resistance of the green areas, make
full use of the recycling of green space such as litter and green manure, and reduce the use of nonrenewable resources. Campus of non-motor vehicle lanes, the ground parking lot and other hard floor
should be provided with shade with use of landscape greening, and the water surface can be used to
enhance the waterproof ability of the ground so as to reduce the “heat island effect” in summer. On the
other hand, permeable ground can also reduce the rising temperature and dry climate of the campus;
adjust microclimate at the same time.
3.3 Method three: to implement green management, green culture education
After doing research through a detailed analysis of the survey data on ecological civilization of
college students from several aspects like environmental awareness and behavior, which involves 500
sophomores of different majors in Huaxia College of Wuhan University of Technology, we found that
the status quo of ecological civilization is not optimistic .Specific data are shown as follows:
4, 7%

1, Often

1,
20%

3,
18%

2, Occasional
3, Never

2, 55%

4, Don’t care
Table 2

The Findings on “Whether You Will Open Lights in Classroom or Dorm on Sunny Days
4, 2%
3, 8%

1, Yes, often
2, Yes, but I never go
2, 21%
1, 69%

3,Yes,but occasionally go
4, Never note

Table 3

The Findings on “Whether Students Leave Traces on Your School Lawn in Order to Cut Short”

4, 25%

1, Disposal of used batteries
1, 88%

3, 45%

properly
2, Do not litter
3, Bring their own shopping bags

2, 80%

before going to the supermarket
4, Pack the left-overs

Table 4

The Findings on “Attitude Towards Recycling Usage or Treatment of Waste Materials”

As can be seen from the above chart, the conservation awareness of college students is relatively
weak, ecological practice behavior cannot be optimistic and self-discipline is still relatively poor.
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Therefore，Green university and ecological civilization construction should pay attention to the function
of education, especially the cultivation of the consciousness of environmental protection, energy
conservation, landscaping greening for teachers and students, which plays a good education
demonstration role in education. At the same time, the school should also carry out the theme activities
about energy conservation and emissions reduction on campus on a regular basis; insist on propaganda
and education of energy conservation and emissions reduction, trying to integrate the concept of green
low carbon into students’ life and learning. By conducting a series of energy conservation and green low
carbon campus construction, university can achieve the purpose of saving resources and reducing
conventional energy consumption and pollution, maintaining the ecological balance and bringing out a
lot of comprehensive benefits like economic, social, education demonstration benefit. University moral
regulates the ecological behavior of young students, strengthens the green culture education and guide
teachers and students to set up appropriate, green and frugal, fair and harmonious consumption concept
and consumption behavior. Finally, the healthy lifestyle and good living habits of civilization, saving,
green; low carbon consumption patterns can be formed.

4 Conclusion
Green university construction is a long-term strategic task, which is a special part of construction of
ecological civilization as well as the epitome of beauty. It is the inevitable choice for college to
transform the development pattern. Colleges and universities should further enrich the educational
philosophy , and improve the evaluation index system to develop demonstration project to build a green
landscape of green university campus , implement green management and strengthen green culture and
education .In this way, green university can be eventually developed as leader and pioneer of
promoting green development, cycle development , low-carbon development, and it will become the
pioneer as pioneer of building ecological civilization, harmonious society and beautiful China.
Finally, the task of striving for leaving a better home with blue sky, green land and clean water and
comprehensively stepping into a new era of socialist ecological civilization'' put forward on the 18th
National Party Congress can be fulfilled.
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SRI around the World and Its Motivations
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Abstract: If Socially Responsible Investment was initially reserved for religious congregations, its
development has now led to the emergence of an entire class of professionals specialized in this type of
investment. The statistical study of the performance indices and socially responsible funds shows that
SRI offers equivalent to those of conventional investment performance and that performance even tend
to be better in the long run. If we still lack the necessary perspective to say that SRI will revolutionize
investment strategies, there is no denying the growing interest shown by practitioners. This enthusiasm
reflects the pragmatism of investors who have entered the real added value of the socially responsible
strategy and its positive impact on the policy of long-term growth of companies.
Key words: SRI; Global; State; Motivations

1 Introduction
For almost twenty years, companies have stated their willingness to better control the
socio-environmental consequences that may exercise their activity throughout the economy. Anxious to
preserve their image as they attempt to conduct protective environmental policies, their employees but
also all their financial and business partners. A general movement often referred to as “sustainable
development”, whose goal is to ensure the global economy healthy growth over the long term. The
application of these principles to investment strategies led to the development of Socially Responsible
Investment (SRI). It defines its investment choices based on socio-environmental criteria that place on
the same plan as the financial criteria usually used.
If the ISR is still far from having conquered the whole of the financial sector, development of great
interest on the part of practitioners who are more likely to consider these criteria. The purpose of this
research is to analyze the performance to date of such investment to determine whether there will be
reserved for a class of investors more concerned with their own values to their wallets or if ad a real
transformation of investment strategies.
The introduction of the ISR has already led to many studies and researchers have mainly addressed
the issue of performance, which is considered crucial for its future development. There are two clans:
one side critics of SRI, which are based on financial theory to highlight the finest performances of this
type of investment; and other supporters of the ISR, which empirically demonstrate the good results of
this strategy. Studies have mainly focused on the United States and Europe, outbreaks of SRI. They are
also of great statistical diversity, using multiple and complex measuring instruments of performance.
To make an objective judgment on the issue of the performance of SRI, I initially focused on
defining the key features and to paint a picture as complete as possible of its actors in the world.
What is socially responsible investing?
Socially Responsible Investment (SRI) is sometimes called “social conscience”, “mission”,
“sustainable”, “green” or ethical investing. In general, socially responsible investors seek to promote
concepts and ideals close to their heart. They do this in three ways:
(1) Investment in companies and governments that the investor believes better hold important
values for the investor. These include the environment, consumer protection, religious beliefs, workers’
rights and human rights, among others. These concerns can be summarized as “Environmental, Social
and Governance” and is called ESG investment. In addition, the IRS includes shareholder advocacy and
community investing.
(2) Shareholder advocacy is exactly what it seems; socially responsible proactively influence
business decisions that otherwise could have a big negative impact on the company investors. Different
objectives shareholder is to put pressure on these entities in improving practices and policies and act as a
good corporate citizen, while at the same time promoting the long-term value and financial performance.
The objectives are achieved through various means, including dialogue, resolutions submitted to
shareholder vote, to educate the public and attract media attention on the issue, which usually gathers
support and puts an additional pressure on the company to do the socially responsible thing.
(3) Community investment has become the most dynamic within the ISR segment, with some
$ 61.4 billion in assets under management. With community investment, investor capital is directed to
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these communities in the United States and abroad, who are under served by more traditional financial
lending institutions and gives the recipients of low-interest loans access not only to investment income
and capital, but provides valuable community services that include health care, housing, education and
childcare.

2 ISR around the World1
2.1 In Europe
Europe is the region’s most active and dynamic world in innovation and creation of SRI funds.
From one country to another, the practices of inclusion of Environmental, Social and Governance (ESG)
are varied to the extent that this development took place in different contexts.
Development and sophistication of responsible investment practices in Europe, the simultaneous
use of different approaches and the lack of a European consensus on a definition of SRI thus led Eurosif
no longer present the overall European level of assets under management ISR.
The distinction between “Core SRI” and “Broad SRI”, which accounted for € 1,200 bn and € 5,000
bn at end-2009 respectively, has itself also been abandoned.
The survey results are now presented by country and approach. Eurosif has identified seven:
• Best-in-class
• Commitment and exercise shareholder voting rights
• Normative Exclusions
• Specific exclusions (sectoral exclusions or other)
• Integration of ESG financial analysis
• Impact investing, similar to social finance in France
• Thematic ESG
Today, several factors explain or portend the development of this market: first, the growing
involvement of institutional investors, notably under the impetus of international initiatives such as the
Principles for Responsible Investment (PRI), the national and European legislation, but also the pressure
from NGOs, trade unions, media, etc..
Whatever the definition of SRI retaining the assets in question have increased in recent years.
Eurosif note and four strategies in six (impact investing being recognized for the first time) grew by
over 35% per annum of their assets between 2009 and 2011.
The European SRI Study 2012 shows that all responsible investment strategies surveyed have
outgrown the market, and four out of six have grown by more than 35% per annum since 2009. The
combined growth of all strategies at European level continues to outpace the overall investment market,
demonstrating the continuous appetite by investors to take into account Environmental, Social and
Governance factors, despite (or maybe due to) the ongoing economic and market turmoil.
Normative exclusions (based on the Global Compact of the United Nations, for example), sectoral
exclusions (weapons, tobacco, alcohol, games, etc..) And the selection of ESG best-in-class experienced
the strongest growth, outstanding subject to these approaches more than doubled during the period.
2.2 In USA
Outstanding SRI in the United States amounted to 3,744 billion according to a report by the U.S.
SIF (Forum for Sustainable and Responsible Investment in the U.S.), released in late 2012. This
represents one-ninth of 33 300 billion invested in the United States or the GDP of Brazil and Canada
combined.
How do you define that responsible investment? It involves taking into account the environmental,
social and governance (ESG) analysis and decision-making investment process.
However, note that the American expression SRI, Sustainable and Responsible Investing is not the
French term SRI, Socially Responsible Investment, focusing on sustainability (sustainable) investments.
In addition, SRI in the United States can be divided into two:
"ESG integration: This approach applies Environmental, Social and Governance (ESG) financial
analysis and portfolio management. She totaled 3,314 billion held by institutional investors, financial
institutions and individuals.
"Shareholder engagement: this approach is to propose resolutions in voting at boards of companies on
ESG issues. She totaled 1,536 billion.
The growth of sustainable and responsible investing in recent years strongly suggests that an
1

www.eurosif.com, www.ussif.org, www.novethic.fr, www.responsibleinvestment.org, www.kosif.org
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increasing number of investors believe that returns from SRI strategies are comparable to those of more
conventional investments. The assets engaged in sustainable and responsible investing practice currently
represent 11.3 percent of the $33.3 trillion in total assets under management tracked by Thomson
Reuters Nelson. From 1995, when US SIF Foundation first measured the size of the US sustainable and
responsible investing market, to 2012, the SRI universe has increased 486 percent, while the broader
universe of assets under professional management in the United States, according to estimates from
Thomson Reuters Nelson, has grown 376 percent.
Today, more than one out of every nine dollars under professional management in the United States
is invested according to strategies of sustainable and responsible investing (SRI).

2.3 In Australia
As at 31 December 2012, funds under management in responsible investment portfolios in
Australia totaled $152 billion or 16% of total assets under management (TAUM) – including all ethical
and socially responsible funds, as well as the funds managed under ESG integration that are rated as
above average (2011: 13% of TAUM and $117 billion)
Core responsible investment funds are delivering better returns than both the benchmark and the
average of all mainstream funds in all but one category across time periods (1, 3, 5 & 10 years) in three
major investment categories – Australian equities, international equities and multi-sector growth funds.
The 5 year returns post-GFC has been stronger in all responsible fund categories compared with the
benchmark and average mainstream funds.
In Australia, ESG Integration has proven to be the dominant method of responsible investment,
representing 89% of the overall market total ($135 billion) having experienced 33% growth between
2011 and 2012.
Ethical and socially responsible investment funds grew only a modest 4.2% during 2012 from
$14.6 billion to $15.2 billion despite some of the strongest performance of funds in many years, typified
by the best performing Australian equities fund in 2012 being an ethical fund.
New Zealand is also a very strong responsible investment story this year, with funds in New
Zealand managed responsibly totaling NZ$22.6 billion, a growth of 17% – a massive 38% of
TAUM across the country.
2.4 In Asia
Sustainable investing in Asia has become a significant force over the last five years, as global
investors deploy a greater percentage of their assets to region, at the same time as local managers are
building expertise with these strategies. It is increasingly clear that Asia will play a key role in the future
development of the sustainable investment industry.
As of year-end 2011, over 130 investment managers in Asia use sustainable investment approaches,
with US$74bn of identified sustainable investment assets under management (AUM) in the region. For
Asia ex Japan, identified sustainable investment AUM totals US$64bn.
Assets management based on a range of sustainable investment practices has a growing foothold in
the region’s public markets, particularly for listed equities. Sustainable investment in private markets
(private equity, real estate, infrastructures, etc.) tends to be limited to themed investment approach, for
example in environmental technology.
For global investors headquartered in Asia, sustainable investing is still relatively new practice.
There’s considerable evidence, though, that these assets owners are becoming more aware of “ESG
integration” and in a small but growing cohort, such as Korea’s National Pension Service, are actively
building capacity. From 2009 to 2011, NPS’s allocation to sustainable investment stratigies grew 36%
annually reaching almost US$5.5bn.

3 Conclusion
Amounts invested under SRI experience know a various progressions following the financial
markets and sometimes are remarkable; but SRI maintains a significant part in terms of the global total
investment.
As stated Stuart Langdridge, British specialist SRI (European Voice, 29/11/2006, p. 37), "Small and
average values are only just" on the radar "which suggests real gains for these companies with potential
ISR is not to dismiss."
The financial crisis that hit the United States like other financial markets since September 2008 can
be a test of resistance of existing SRI products.
There are several motivations for sustainable and responsible investing, including personal values
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and goals, institutional mission, and the demands of clients, constituents or plan participants.
Sustainable investors aim for strong financial performance, but also believe that these investments
should be used to contribute to advancements in social, environmental and governance practices. They
may actively seek out investments—such as community development loan funds or clean tech
portfolios—that are likely to provide important societal or environmental benefits. Some investors
embrace SRI strategies to manage risk and fulfill fiduciary duties; they review ESG criteria to assess the
quality of management and the likely resilience of their portfolio companies in dealing with future
challenges. Some are seeking financial outperformance over the long term; a growing body of academic
research shows a strong link between ESG and financial performance.
Ethical motivation:
The investor excludes from portfolio stock or debt securities which do not comply with ethical
standards. Or the investor by decision to invest rewards companies which act in accordance with ethical
standards
Financial motivation:
The investor minimizes the investment risk by taking into account not only financial data but also
information on the corporate governance and the social and the environmental indicators.
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Abstract: This essay focuses on methodology for capacity building in innovation with sustainability.
Have foundations in Theories of Economic Development of Schumpeter, Behavioral Management
Theory, the concepts of Personal Mastery in Senge (2002) and Creative Attrition in Leonard & Swap
(2003). It is a qualitative research of descriptive-analytical nature, by the Method of Content Analysis
and required procedures with support from Focus Group. The general goal is to create methodological
tools for capacity building in innovation with sustainability in the Porto Velho City, Capital of Rondonia
State, Brazil; the specific objectives are to study strategically how to intervene with the entrepreneurs in
order to bring sensitization in creativity and innovation with sustainability (1) building a methodology
capable of achieving those involved in innovation processes with sustainability (2), and elaborate
idealizers for the implementation of the proposed methodological procedures (3). As results, get in
proficient topics, the importance of diagnosis as the initial step in the process of strategic intervention
for innovation with sustainability and there quired elements for that intervention. And an operational
methodology is built to be applied in scenarios care fully prepared for this. The application of capacity
building for creativity and innovation takes in to account the environmental, sociocultural and economic
attributes involved; and the idealized steps emphasize the involvement of actors involved in the process.
The conclusion points to the need for the involvement of the Amazon, and especially the local
entrepreneurs, geared towards training focused on creativity and idealizers generation pro-innovation
with sustainability. The providence of programs and policies focused on strategy involving the Amazon
social actors will emerge multiple benefits to Forest People, while would enter the factors considered in
this task by compatible methodologies. This work is a contribution of the academy to managers and any
others interested in strategy for creativity and innovation.
Key Words: Amazon; Creativity; Innovation; Sustainability

1 Introduction
Innovation and sustainability have been the agenda of managers in organizations driven by social
responsibility in this millennium. However is verified that the studies and publications arising from the
academy do not meet requests on methodologies that induce procedures in this focus. The speech by
innovation turns for competitive intelligence, while those relating to sustainability emphasize
environmental protective measures. This ambiguous relationship entails the development of
methodologies to provide operability of cognitive actions of how to innovate with sustainability, and
creativity is this approach focus.
This essay has as general goal to create methodological tools for capacity building in innovation
and sustainability in the city of Porto Velho, Rondonia state, Brazil. To do so, is established as specific
objectives for the study make strategic intervention with entrepreneurs by raising awareness in
creativity/innovation focused on sustainability (1) building a methodology capable of achieving those
involved in innovation processes with sustainability (2) and elaborate idealizers for the implementation
of the proposed methodological procedures (3).

2 Theoretical and Conceptical Reviews
This essay is based on Theory of Economic Development Schumpeter treated on Moricochi &
Gonçalves (1994) and Vian (2007). For these authors, economic development would be tied to new
combinations of productive resources. Literature survey indicates that this theory brings innovation as a
driving force of the capitalist system, from the implementation of new techniques, production
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management modernization of goods and services, with significant improvement in organizational
format and business. So, innovation is an endogenous phenomenon in that system, heteronomical factor
of creative destruction, booster agent of required changes and propellant of the organizations full
evolution. But the innovation fundamental concepts are variants of approaches applications designed
since Schumpeter (1911), with creative destruction, followed by Porter (1998) with a modern strategic
setting up, until the advanced approaches proposals Prahalad& Hamel (2005), Tidd, Bessant and Pavitt
(2008) among others.
2.1 Conceptual elements about strategy for awareness in creativity and innovation
This task seeks to treat of cognitive strategy to achieve innovation. Is considered the need for
intervention by raising awareness for creativity, as a priori resource for innovation, here enters the
approach of creative attrition treated in Leonard & Swap (2003); has as context the generation and
inteligente mobilization, which are valid for skills development directed to capacity building in
innovation with a focus on sustainability. As a methodological procedure, the creative attrition can be
considered in the implementation of pro-innovation inducers, by break through the mental models of the
involved actors.
Bibliographic survey in Correio et al. (2013) can confirm that when the involved actors in the
creative attrition bring their views differently enriched, promote efficiency to the procedure. The result
of the discussion is prominent and, therefore, valid for innovation, because the increase of intelectual,
cultural diversity and others that stimulate desired creativity. It is considered for sustainability in the
Amazon in this task, since the methodology by creative attrition in prospecting can be enriched by the
diversity of prevalente cultures among traditional people in the region, their knowledge, their experience
and reality that emulate the critical sieve throughout its history.
The intercultural mixing in the Amazon also will reveal a significant point in innovation with
sustainability through the creative attrition in Leonard & Swap (2003). This is due to the exchange of
information modified by traditional knowledge, while multiplying the possibilities and, consequently,
the attribute value or object resulting from the innovative capacity of the subject in a properly
constructed scenario. It has been also treated in Correio et al. (2013), when referring to the acquisition
effect of new information, added to subsequent technological transformation, added to the continuous
improvement of processes, products or business. It would, then, be a set of organizational characteristics
that facilitates and supports innovation strategies, making executable process innovation management
and contributing to the achievement of prescriptive results.
Sensitization occurs, therefore, by provoking of confrontation about how business are conducted in
the organizations, its productive processes and technological capacity, about region factors that
influence the sector and market performance and upon the offer of products and services adequate for
local demand, as seen in Silva (2003) and described in Table 1, leading to reflection about the need of
sustainable innovation as a competitive advantage generator for the organization.
Table 1 Sensitization Determinants for Creativity and Innovation in the Sustainable Process
Elements
Description
Domain of appropriate technology for the development of production
1. Technological Capacity
processes that minimizes environmental impacts.
Impact of the size of business (micro, small, medium or large) on
2. Sizeof business
manner to intervention for creativity and innovation with sustainability.
Influences of the activity sector (industry, trade and/or services) in
3. Sector characteristics
determining intervention needs of environmentally friendly processes.
Variables of target audience, such as demographic, income and
4. Market orientation
qualifications, influence the decision of position of the company face of
environmental issues.
Awareness should consider the peculiarities of the region where is
5. Regional factors or reginality
located the company that will suffer the intervention, their culture,
customs and values.
Source: Adapted from Silva (2003).

The presented determinants point to the need for a systemic view of the organization and the
context in which it is inserted, considering, beyond the internal and market variables, regional factors
and its influence on the innovation process, as culture, norms and values, which may fall either
positively or negatively during sensitization.
2.2 Concepts about methodology in innovation process with sustainability
Despite the strategic nature of innovation for business success, apply procedures pro-innovation
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involve complexities difficult to manage. However, for SEBRAE (2011) different studies take to the
conclusion that the innovation process has a physical dimension, such as organizational structures that
promote innovation, and an intangible dimension, related to behaviors, freedom of communication,
culture of acceptance risks, and also the practice of creativity techniques. Several of these studies have
been treated in Pacheco et al. (2013), with key steps that can be considered in the innovation
managementprocess, as demonstrated in Table 2 following.
Table 2

Steps of Innovation Management Process
Description
Prospecting of opportunities for innovation, as well as
1. Environmental analysis
stimulating the internal organization’s contribution to new ideas
formalizing a propitious environment to innovation.
Strategic planning elaboration of innovation linking
2. Definition of objectives and targets
technological strategies and the company innovation to the
selection of opportunities or coherent ideas of innovation.
Execution of innovation activities for selected opportunities,
3. Implementation of defined projects
considering the possible social and environmental impacts of
these processes.
Results determination of innovation to provide feedback for
4. Performance evaluation
managers of innovation projects in order to retain knowledge
and create basis of best practices for the company
Source: Adapted from Pacheco et al. (2013).
Stages

It is inferred, therefore, that manage innovation involves beyond of intrinsic process, demanding
concepts of strategic planning, mandatory targets, formation of specific teams, and mobilizing leaders
who lead the procedures required for innovation. And then the continuous performance evaluation, in
order to provide managers and their employees of the essential knowledge in the dynamics of learning
about the new. In this sense, follow the Figure 1, adapting the proposed model by Reis et al. (2009),
with few variations.
1. Survey
Innovation introduced or
implemented

5. Learning

4.Implementatio
n
Resources

Proposed ideas

2. Selection

Selected opportunities

for

3. Definition of
resources
Figure 1 Innovation Management Process
Source: Adapted from Reis et al.(2009).

To SEBRAE (2011) the innovation process management is a major challenge for companies and
those which dominate them tend to present the best results of innovation and are considered the most
innovative companies. In this context and by the presented model, the the use definition of learning
methods for better knowledge utilization by the actors in each stage of the process is the main point, given
its multifaceted connection with all stages and its importance for innovations valid conception from the
developmentintelectual actors. The specification of each element that composes the innovation process
management is shown in Table 3, which follows.
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Table 3 Elements Description of the Management Innovation Process
Management elementsprocess
Description
Characterized by careful collection of ideas considered valid for the
1. Survey
learning process in innovation and sustainability.
Refers to a measure of scrutiny among the validated indicatives in a
2. Selection
survey effectedin which are harnessed the ideas that better fit to the
strategies.
Involves technical and technological resources in different degrees of
3. Definition of Resources
complexity resources to defend the proposed innovation typology.
Brings together the best practices for each type of organization where
4. Implementation
the management process pro-innovation will be implemented.
Refers to the intellectual development and cognitive enrichment of
5. Learning
those involved in the innovation management process.
Source: Adapted from Reis et al.(2009).

For an innovation processes methodology with a focus on sustainability are brought by Barbieri et al.
(2010) four questions that organizations should formulate during their innovation processes development to
ensure that they incorporate issues related to sustainability. These issues are discussed in Table 4 below.
Table 4 Methodology Questions of Innovation With Sustainability
Elements Indication
Description
1. Sustainability as part of creative
process
2. Sustainability as part of development
process
3. External view incorporated to the
creative process
4. Increase of intelectual capital value in
the company

Innovation and sustainability involves the precepts of the triple
bottom line and requires met: flexibility between ecological and
economical balance between economic and social, and the
tolerance between ecological and social satisfactorily.
Sustainability should be properly interpreted to generate the
steps of an intervention process while guiding a form of
induction for creativity and innovation in the implementation
phase of the idealized processes.
The social responsibility grounds attitude of those involved in
the innovation process, in order to find from the plenitude of
intervening factors the indications that induce the transformation
required for multiple benefits.
The concept of innovation with sustainability requires selection
of appropriate procedures to ensure the balance of intervening
factors in organizations and its surroundings, favoring the
intellectual development of those involved.

Source: Adapted from Barbieri et al.(2010).

Thus, for innovation to occur with a focus on sustainability, or in order to have a sustainable innovative
organization, it is necessary that the actors involvement in innovation processes and the resulting products of
these, meet the precepts of triple bottom line to sustainability in its multiple dimensions and systematic basis
so that they reap positive results for the organization, to society and to the environment.
2.3 Concepts about idealizers methodological procedures
This task is based on Behavioral Management Theory treated in Chiavenato (2004) and Augustine
(2003). Another could not be, once the construction of methodological idealizers for capacity building in
innovation with sustainability should adopt the attitude of people and creativity of these that will become the
innovation factor. There will be individual involvement and organizational groups, executors of orders and
decision makers, all in set and exercising their judgment as recommended by the referred authors. The
central idea of that referred theory is based on the homo sociall concept in opposition to homo economicus,
in view that for those thinkers people have superior needs than to purely economic reward. This theory
approach allows researchers know the superiority of informal group on productivity in relation to the formal
group. According to Vasconcelos (2002) informal groups are the meeting of individuals who communicate
directly and frequently with each other, characterizing the homo social as idealizers of sustainable
innovation processes. Initially appear without individual concern aiming only the maximization of
organizational innovative capacity or community, with significant socioenvironmental gain due this ability.
The work ideation lacks of psychosocial incentives directed to the motivation to satisfy the worker,
mobilizing strategic innovation efforts designed by the organization, as discussed in Moraes, Sant’ Anna
and Kilimnik (2005). According to these authors, the psychological status is a determinant of motivation
and satisfaction in tasks performance. The employee start acting in accordance with the organization
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given direction because of the perceived significance by him as valuable and meaningful according to a
scale of values. It is by the resposnability perceived per him in relation to his work, and by the
commitment professional degree that makes this individual produces results. And it is from aware of these
labor results that make the individual understands his effective performance with tasks he does.
The process of building idealizers are still supported in the Personal Mastery in Senge et al. (2000).
Refers to the ability of domain the technologies applied in producing results. These idealizers would be
resulted from actors' ability to understand and work with the environment around them. In this process,
beyond the environment knowledge in which it is inserted also becomes important self-knowledge as a
way of channeling energy, knowledge and willingness for expected innovation results.

3 Preparing Methodoly
This essay is developed according to recommendations in Creswell (2006), in the applied research
format with a qualitative approach of descriptive-analytical nature. The required preparation common
procedures to the Content Analysis Method treated in Campos (2004), with support of the Focus Group.
3.1 The method question
According to Moraes [10], content analysis is a research methodology used to describe and interpret
the contents of all kinds of documents and texts. This analysis, leading to systematic, qualitative or
quantitative descriptions, helps reinterpret the messages and reach an understanding of their meanings at a
level that goes beyond a common reading.
This research methodology is part of a theoretical and practical search, with a special meaning in the
field of social research. It constitutes much more than a simple technique for data analysis, representing a
methodological approach with specific features and possibilities.
Although different authors propose diverse process descriptions of content analysis, this work will be
developed in five steps format as shown in Table 5 below.
Table 5
Steps
1.

Preparation

2.

Unitarization

3.

Categorization

4.

Description

5.

Interpretation

Steps Drescription of the Content Analysis Method
Description
Consists in the preparation of information to be analyzed by
identifying samples and starting the encoding process.
Treat about separation of information per unit of analysis in order to
facilitate the coding process.
It consists in grouping the data considering the common part
between them, forming categories of analysis.
This phase consists in communicating the result of the work until
now analyzed within each category of analysis.
Consists in a more depth analysis of message content where
inferences about the object of study are made.

Source: Adapted from Moraes (1999).

3.2 About the procedures
The adopted procedures in this task follow on the oriented rite since the tested theories in search
literature effected. Was considered the formation of a focus group in order to enable intelligent discussion,
helpful in the elaboration of idealizers and essential constructs, as evidenced in Table 6 below.
Table 6
Procedures
Bibliographical survey
Description of criterial objects
Focus Group construction
Questionnaire application
Results analysis
Report elaboration
Source:Authors elaboration.

Description of Used Methodological Procedures
Description
Directed by text search in books and articles; collection of publications on
websites, newspapers and e-magazines; selection of specific topics.
Concepts presentation and theories about the studied objects considering the
need of innovation with sustainability and involvement of actors.
Rigorous formation of the Focus Group for questionnaire application aiming to
contribute in the survey of valid elements in capacity building innovation process.
Capture elements with the focus group through a questionnaire in a web
platform distributed via the website www.surveymonkey.com.
Receipt answers from the actors who form Focus Group, tabulation and
graphical of respective data and analysis of collected replies.
Critical interpretation of results with inferences, conclusions and indication
of methodology to be used for capacity building in innovation and
sustainability.
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3.3 Focus group
The Focus Group has its origins in sociology and has been used in exploratory research, with
qualitative data in order to show the hypothesis. As Cooper et al. (2003), management research involves
the study of causal relationships that impose a descriptive of its process. For this conception, it is
decided to adopt here the Focus Group as tool collection and structuring of affirmations or denials to be
tabulated and criticized. Social actors will reveal their logic upon examination, satisfying as to the
importance of sustainability to the universe and investigated and its relation with innovation.
Peixoto et al. (2012) brings the recommendation of Pedro Filho, from the Post-Graduation in
Administration at the Federal University of Rondônia, for Web platform admission, with free
consultation and confluence, immediate return, information security, besides to ensuring compliance of
the ethical protocol, as important tool to be adopted together with Focus Group. This is the platform that
will be applied to this task, to collect the data needed in the interpretation of this relation under study, as
well as hypothesis standartization, when indicated. Allows interactivity, at the discretion of social
actorsor researcher agent involved in those questioning to be answered.
In this task the Focus Group is characterized by a number of 15 individuals previously selected among
committed actors to the object under study. In this selection entered fifteen employers who explore
economic activity in the Porto Velho City, Capital of Rondonia State, in the Brazilian Amazon Region,
more specifically on Madeira-Guapore Mesoregion. In this scenario is found environmental protection
reserves, which characterizes the dichotomy between development and preservation. Therefore here is a
favorable space for diagnosis involving capacity building in innovation with sustainability.

4 Instrumental Methodology for Capacity Building in Innovation with
Sustainability in the Porto Velho City
The questionnaire application, in accordance to the explained methodology on the previous section,
resulted in Table 1, with the scores of the respondents on statements related to the object of research.
The Focus Group confrontation with some issues related to innovation and sustainability elements
brought into discussion reflection elements on how they are driven business processes in Amazonia,
leaving clear paths to be followed for the development of a methodology for capacity building in
innovation with sustainability, objective of this study.
The Focus Group pronouncement gave rise to Table 7 below, with the data from the query applied.
There have listed questions in numerical order from 1 to 10, with standardized statements, in accordance
with theoretical riddle survey, as well as their standard scores established as TA (totally agree), PA
(partially agree), I (Indifferent), PD (partially disagree), and TD (totally disagree); the total refers to
respondents representativeness.
Table 7
Order

Questionings

Data Query to Focus Group
Affirmativeofanswers
TA*

PA*

I*

PD*

TD*

The production processes of my business is conducted
in a sustainable manner.
0
7
0
3
5
I know and analyze the internal and external variables
2
that impact the business and environmental factors.
0
8
0
5
2
3
I understand the concepts of sustainability.
1
10
0
4
0
I know and respect the different cultural levels present
4
in the organization.
0
11
0
4
0
The different cultural backgrounds and previous
5
experiences of employees are important for innovation.
4
7
1
2
1
I develop sociocultural programs in my company and
6
my community.
0
2
1
6
6
My main clients are around my company or in the
7
community where it is located.
5
6
1
3
0
My employees are people's own location where the
8
company is located.
7
2
1
5
0
9
I know the waste generated by my economic activity.
1
9
0
3
2
I develop waste treatment and reuse as process
10
innovation program.
0
4
0
2
9
*TA (Totally Agree); PA (Partially Agree); I (Indifferent); PD (Partially Disagree); TD (Totally Disagree).
Source: Query to Focus Group.
1

Total
15
15
15
15
15
15
15
15
15
15
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Consultation on driving sustainable production processes (Question 1), obtained from respondents
the significant weight to bias in agreement, however significant weight following the complete
disagreement; however no respondents stood by the total agreement or indifference; cleavage reveals the
attention of social actors towards sustainability approach, and also the awareness on the meaning of
related procedures, assuming the need to improve the way of driving together to the enterprises to which
the respondents are affiliated. The zero weight for the entire agreement indicates the need to sensitize
the stakeholders towards sustainable innovation. Asked social actors on the variables and environmental
factors that impact the business (Question 2), respondentes partially agree, and it is possible to reaffirm
the need for awareness of the respondents face of nothingness as to total agreement.
Respondent was questionated about the knowledge concepts of sustainability (Question 3), as
concepts to different levels in the organization in which he operates (Question 4) and on knowledge of
waste generation where these organizations operate (Question 9); on sustainability only one respondent
pronounce saying has full knowledge and most say they know partially. In relation to different levels the
most significant part meet their knowledge on this approach; any of them indicates unknow such levels;
in view of the facts it can be clearly affirm on the necessary knowledge of significant elements for
sustainability; so that in Question 5 respondents reaffirm the importance of this knowledge for
innovation and sustainability.
Inquired about the existence of stimulating programs of knowledge, sociocultural factors
considered for the development of sustainability in which they participates (Question 6), respondents
assert their importance, but indicate the absence of any kind of intervention in the organization; and on
programs for the recycling of waste (Question 10), the majority here favors the absence of any initiative
of this order. And on knowledge of the market where the project is located (Question7), the query
indicates they dominate such approach; however as use of human local capital (Question 8), most
positively asserts the admission of residents around the enterprise; despite is valid say that there is an
asymmetry here, for hiring residents located in the same location as the project has been a way of
reducing the cost of transportation vouchers, according to the Brazilian standard, and also the
motivational importance face of esprit de corps required by management.
4.1 Strategic study for intervention
On this compartment joins the result to the first specific objective. The content is supported by
theoretical and conceptual factors considered as elements of validation. In fact, the diagnosis is the first
step to knowledge of this scenario where intervention is required, which are situated actors and
complexities that characterize the organization, as shown in Figure 2 and Table 8 that follow.
Theory of Economic Development
Behavioral Theory of Administration,
Personal Mastery and Creative Attrition
Top downdirectioninvolving
creative destruction and the
socioenvironmental responsability
of business
Balance point of sustainability
and innovation relation
Divergence of ideas among
employees, a “bottom-up”
perspective of knowledge
management pro-innovation.

Creative attrition methodology

Figure 2

Diagnosis Diagram for Intervention
Source: Pedro Filho (2014).

Operating space for
diagnostic
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Table 8
Elements

Diagnosis Elements Description for Intervention
Description
Strategic guidance of the leadership in the organization as
Top down direction
objectives of innovation and socioenvironmental and economic
development expected.
Internal intellectual capital manifestation of the organization with
Management knowledge “bottomup”
presentation of valid divergent ideas and culture expression and
local knowledge.
Main line between top down perspective and bottom-up
Balance point of sustainability and
determining the balance between the two currents applied
innovation relation
innovation and sustainability.
Area of action and/or intervention indicated by the equilibrium
Operating space for diagnostic
point and where efforts should be focused to perform diagnostics
from the theories analyzed.
Source: Authors elaboration.

The diagnosis must be made by the prospect of an intervention at the convergence point between
the related factors to management of internal knowledge pro-innovation, with the treatment of divergent
ideas from a direction for creative destruction involving the main points related to social and
socioenvironmental responsibility business. This diagnosis and its subsequent intervention are conceived
and executed grounded in theories mentioned before.
Even by the strategic intervention grounded in Creative Attrition and requirements that this theory
presents, we tried to work with binding assertions, as shown in Graph 1 that follows. There have content
related to the requirements proposed by Leonard & Swap (2003), valid for innovation and sustainability.

Graph 1

Area of Technical Requirements and Market
Source: Inquiry to Focus Group

The graph analysis above also underlies some of the determinants presented by Silva (2003). The
results overlap shows that there is no asymmetry between the respondents, given the evident disparities,
getting more small area of convergence more for partiality domain of the analyzed elements and
demonstrating, however, the need for strategic intervention focusing on these determinants. On the other
hand, the responses to Question 1 require some technological capacity for sustainable production
management and its importance for the actors, but Graph 2 shows that there are no practical steps
towards the implementation of innovations applied to establish environmentally friendly production
processes, being necessary intervention.
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Graph 2

Technological Capacity for Sustainability
Source: Inquiry to Focus Group

The Graph 3 makes clear the inefficiency of Focus Group to recognize and apply methodology for
the actors involvement in the innovation process and taking advantage of their cultural varied levels and
existing intellectual capital from knowledge and regional knowledge, although recognize the importance
of diversity for innovation processes.

Graph 3

Stakeholder Involvement in the Innovation Process With Sustainability
Source: Inquiry to Focus Group

From the tabulation of responses that Focus Group has presented, it appears that a methodology for
capacity building in innovation with sustainability should consider much effort in the use of internalized
knowledge and regional knowledge, considering the importance of tacit knowledge for innovation
process, and the divergence of views on the applied productive processes in order to provoke reflection
about itssocioenvironmental impacts and establish favorable constructs to the necessary balance for
sustainability, as shown in Table 9 below.
Table 9 Descriptive about Information Required for Strategic Intervention
Elements
Description
Knowledge of market performance and internal and external
1. Technical requirements and Market
variables that influence the productive activities of the
company.
Domain and application of appropriate technology for
2. Technological capacity
production processes developing that minimizes environmental
impacts.
Knowledge of mores, culture and values of local people and use
3. Regionality
this wisdom to the development of innovative sustainable
techniques.
Implementation of stakeholder involvment policy in innovation
4. Stakeholder involvment
processes with sustainability, making them part and active
agents of change.
Source: Authors elaboration.
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4.2 Construction of the methodology about innovation with sustainability
Considering the already explained, the creative attrition as the driving methodology of capacity
building for innovation requires a methodology for creativity and innovation with a focus on
sustainability from performing diagnostic that measures the level of knowledge and involvement with
sustainable process innovation. The innovation perspective with sustainability necessitates the
involvement of social actors with attributes of the environment where the organization operates, so the
concept of innovation and sustainability from the diagnostic pro-innovation cannot fail to consider them
in its analysis, because would compromise the expected final result, namely processes, innovative
products and business and sustainable manner. This scheme is shown in Figure 3.
Theory
of
Economic
Development Schumpeter

Pro-innovation
Diagnosis

Environment

Behavioral
Theory
Administration

Figure 3

of

Sociocultural

Economic

Sustainability
Innovation
Perspective

Diagnosis Diagram for the Prospect of Innovation With Sustainability
Source: Pedro Filho (2014).

The presented proposal considers the need for intervention from an elaborate diagnosis of the
parallel between the current local community reality and/or organization and the ideal seen by the
involved actors, in a direct proportional relationship where as higher the local knowledge by individuals,
more will be its potential for idealization, since, according toAlencar (1998), the more significant
knowledge and experience, greater will be the chances of producing ideas that are innovative and value.
The issues raised are seeking for a reflection on the performance of the organization face to
environmental factors and its internal processes as mean to develop greater awareness about the ways
they have been acting and, through creative attrition, thinking strategically new ways to action
considering the need to innovate in a sustainable manner, analyzing the economic, social and
environmental attributes linked to the organization.
The strategic intervention from the diagnostics requires the application of methodology for
innovation and sustainability based on creative attrition, as treated in the theory presented and
demonstrated in Figure 4 which follows. For this model, the organizational environment works as a field
of socio-cultural, environmental and economic learning, where ideas are discussed and reworked from
convergent thinking from the creative attrition. This field learning leads to selection of the most
appropriate ideas to meet the organization’s strategies and forwarding them to a stage of maturity that
will allow the testing for measuring results.
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Divergent Thinking

Organizational Environment Learning

Intervention
by Creative
Attrition

Convergent
Thinking

Selection of
ideas

Test of
Results
Maturity

Organizational Environment Learning

Divergent Thinking

Figure 4

Methodology Application of Innovation With Sustainability
Source: Authors elaboration.

4.3 Idealizers elaboration
The idealizers construction to the innovation process with sustainability considering the adopted
theories as the basis of this study, assumes the need for a careful look at how business are treated in the
Amazon and the impact of this treatment for the sustainability to innovation process and the results from
this, as shown in Figure 5.

Figure 5

Diagram of the Elements Involved in the Idealizing Construction Process
Source: Pedro Filho (2014).

From this perspective the idealizers should be reflections of critical analysis launched on products,
processes and business organizations seeking innovation with sustainability in these dimensions under
the Theory of Economic Development Schumpeter and his contributions to consolidation of an
innovation leading ideal to meet market demands and, thus, propelling socioeconomic development;
Behavioral Theory of the Directors and the need of actors involvement in the innovation process with
sustainability, without losing sight on the presuppositions of Personal Mastery in Senge et al. (2000),
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important for the construction of ideals from regionalized knowledge; and Theory of Creative Attrition
of Leonard & Swap (2003) as a methodology for building awareness and diagnostic tool. From the
above, we have as idealizers training in innovation with sustainability four stages or steps, as shown in
Table 10.
Table 10
Stages

Idealized Stages of Capacity Building for Innovation and Sustainability
Description
Initial analysis of involvement actors degree with each organizational
1. Involvement actors
process and with a sustainable perspective, allowing a mapping of
diagnosis
influences exerted by each actor in the institutional organization
arrangement.
Critical actors awakening through study of local reality and market,
2. Actors awareness
making them aware of the importance of innovation and sustainability
for companies inserted in the Amazon region.
Oriented meetings following the “brainstorming” tchniques where the
3. Rounds of discussion
actors will be faced in a way they work and expressed to idealize new
methods of processes, products and sustainable business to be developed.
Action development elaboration to be developed for the implementation
4. Action definition
of innovative ideas that emerge in discussion rounds, designating those
responsible for each action and establishing evaluation indicators.
Source: Authors elaboration.

5 Conclusion
The analysis of results from Focus Group show the existence of explicit needs to be overcome
when assessing the involvement and capacity for action of the amazonian companies. The target is the
development and implementation of production technologies that meet in a validated way the principles
of sustainability. This observation reinforces the presented proposal here which is a methodology for
capacity building in innovation, so it will be able to involve social actors directly in the innovation
processes. The fact will provide the training of change agents in the ideation and implementation of
sustainable actions that bring great results for organizations. Furthermore this study reinforces the
importance of involving people in organizational processes. Aim to further the favorable environment
for innovation, for an awakening to the tacit knowledge of Amazonian social actors. And so will happen
appreciation management in innovation processes with sustainability in Amazon.
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Tian He1, Guan Jun2
1 Wuhan University of Technology, Wuhan, P.R.China, 430070
2 Economics & Management Institute, Beijing University of Technology, Beijing, P.R.China, 100022
(E-mail: tianhe1971@126.com, guanjun@bjut.edu.cn)
Abstract: The necessity of the construction of coal-free region of Shijingshan District has been
explained from the perspective of three ways which include the industrial upgrading, environmental
management and energy systems. Then the situation the construction of coal-free region of Shijingshan
District has been analyzed from aspects of Northwest Thermal Power Center Project, general overview
of boilers coal-fired, civil loose coal usage and adjusting polluting enterprises. Finally, the construction
path of Shijingshan District has been concluded from four aspects which include stopping off coal fired
power plants, cleaning the transformation of boilers, coaling to electricity and optimizing the layout of
the pipe network layout work to promote the reduction usage of coal in Shijingshan District and
provides a solid foundation for achieving “green Shijingshan” goal.
Key words: Shijingshan District; Coal-free areas; Path analysis

1 Introduction
Internationally experts in energy efficiency AMorui Vince Lo pointed out, we have two roads to the
future of energy: the first is called “hard path”, which rely mainly on large-scale, centralized technology;
the second road namely “soft channel”, it is more dependent on small, decentralized technologies. The
former road can be represented for by nuclear and thermal power stations, and the latter can be
represented by the gas, solar, geothermal and wind power. Beijing as China's capital, its political status,
function and resource conditions determine that it does not fit to walk the “hard path” route. At present,
energy security and environmental pollution problems have become increasingly prominent, and many
other problems. In order to protect Beijing social economic develop efficiently and coordinately, Beijing
must intensify efforts to develop renewable energy sources which has a certain stock and technical basis,
namely to broaden the development approach of energy “soft path”, which is important strategic choices
of the “Eleventh five-Year” period of Beijing.

2 Necessity of the Construction of Coal-fired in Shijingshan District
2.1 Necessary way for Industrial upgrading
The Shijingshan district is a heavy industry zone in history, and Shougang is the largest local
industrial units. After the relocation of Shougang steel industry, the Shijingshan are faced with not only
remodeling industry issues of "two strong three excellent", but also difficult problems during the
development and utilization of space resources. Meanwhile, in terms of human resources and
employment, the existing industrial workers must be ensured in Shijingshantt, on the other hand, a large
number of professionals need to be introduced when the development of new leading industry.
Throughout history, as a traditional heavy industry base, extensive economic growth mode of high
consumption, high pollution and low output has made Shijingshan District pay very heavy costs in
economic development, environmental and ecological.
2.2 Necessary way for improving the situation urgent requirement of coal
Total coal usage of Shijingshan District 5,375,960 tons in 2012, among them, power plants, industrial
boilers and other civilian bulk coal respectively accounted for 99.15%, 0.15% and 0.7%, respectively.

Figure 1

Coal Distribution in Shijingshan District (Unit: Million Tons)
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As the main areas for winter heating in Beijing, coal-fired boilers for heating has become a major
focus of the problem of Shijingshan District in building no coal-free zone. A large amount of coal
consumed annually energy. Thus, coal-fired boiler renovation project is the focus of construction of
clean energy in Shijingshan District.
Table 1

The Heating Providing Capacity and Coal Usage of Each Unit of Shijingshan District in 2011

NO

Heating unit name

Area
(acres)

Number of
units * tons of
steam

Heating area
( ten thousand
square meters)

Reduce the amount
of coal
(ten thousand ons)

Beijing Xing Gimhae real property
5.3
3*20
62
1.2
management center
2 Ma Yu Industry and Trade Company
165
19*33
29
0.39
3 Beijing Lugu central heating plant
52.5
4*40, 1*65
210
5.2
Beijing Heavy Electric Machinery
4
37.5
3*41
163
4.5
Works
Beijing Shougang Machinery Co.
5
15.0
5*20
12
1.0
Heavy Machinery Branch
Total
275.3
541
447
12.29
Note: By the end of 2011, a total of 447 tons of steam coal-fired boilers exist in Shijingshan District, the
annual coal consumption is 122,900 tons.
1

In early 2012, according to the Beijing Municipal Development and Reform Commission related
arrangements, Shijingshan District Development and Reform Commission organized a comprehensive
diagnostic statistics of small coal-fired boilers, industrial coal-fired boilers. According diagnostic view,
there are nine district offices. Small coal-fired boilers have existed in eight district offices except for
Babaoshan Street area. At the end of 2011, there were 12 small coal-fired boilers (business use), the
annual amount of coal usage is 27.62 tons coal; 15656 small coal-fired boilers (home use) and use 4,206
tons coal per year. There are total 15,668 small coal-fired boilers in Shijingshan District, the amount of
coal usage is 4233 tons.
Street
Jindingjie Street
Lugu street
Bajiao Street
Wulishe Street
Gucheng Street
Laoshan Street
Guangniing Street
Babaoshan Street
Pingguoyuan Street
Total

Table 2 Boiler Basic Situation of Shijingshan District
Boiler number
Coal-fired capacity
Stoves number
(corporate use)
(kg)
(home use)
1842
3338
949
1846
3959
2
16200
10
260000
3370
12

276200

352
15656

Coal-fired capacity
(kg)
3684000
13565000
1138800
2215200
6415000
15000000
44892.5
42062892.5

At June of 2013, a total of 21,007 households coal exist in Shijingshan district, the coal usage was
about 36,500 tons, the specific circumstances is in the following table.

3 No Coal Zone Model Comparison between Domestic and Foreign
Through empirical analysis of the construction of a number of cities without coal zone such as
Shanghai, Zhengzhou, Fuzhou, Xi'an, the basic pattern of domestic construction of coal-free zone can be
summarizes as follows: reducing the burning of coal as the basis, the use of new energy sources as
assistance, optimizing the energy structure and industrial structure as the direction and policy as the
protection. Through the United States, Japan and other foreign construction experience of coal-fired
district, foreign construction basic pattern of no coal-fired district as can be concluded as follows: basing
on the development and utilization of new energy, coal conversion is supplemented.
More diversified and specialized techniques and methods has been taken in the building of foreign
no coal zone, more attention has been taken to the development of new energy sources, and new energy
can be reasonable applied to the production and lives. More attention has been taken into reducing
domestic coal combustion fundamentally.
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4 Path Analysis of Constrction of No Coal Zone

Shijingshan District status of the construction of coal-free zone [1, 2] and the construction
requirements of China's clean energy [3-6] has been combined, and advanced mode or experience abroad
has been learned from [7-23], the path of construction in Shijingshan District has been concluded from the
following four aspects.
4.1 Clean transform of coal-fired boilers and reduce fired coal with coal to gas
Cleaning renovation of 20 tons of steam in Shijingshan district has completed, there still a total of
129 tons of steam 129 below 20 tons of steam coal-fired boilers need to be transformed. To "Twelve
Five" period, the "coal to gas" has turned the focus in the gas pipeline area to actively promote
electricity, heat pumps and other clean energy transformation. 129 tons of steam coal-fired boilers
transformation of the four companies must be completed and 7660 tons coal must be reduced.
4.2 Focus on transform coal to electricity, governance coal bulk in diversity
The process of urbanization in Shijingshan District must be speed up, civilian bulk coal the area
need to be reduced. More efforts should be Increased and put in the comprehensive environmental and
coal-fired pollution control, classification batches governance should be adopted to reduce bulk coal. By
the end of 2015, the cumulative reduction the amount of 9.408 million tons of poor quality coal should
be realized, and the goal area without coal should be basically realized.
4.3 Optimize the supporting pipe network layout, achieve security of energy transformation
Pipe network in Shijingshan District is an important foundation to achieve the construction of no
coal-fired district. According to working principles in Beijing "pipe network construction radiation
group” , the gas, electricity and heat work should be established in Shijingshan District, pipe network
of power, gas, heating to ensure smooth delivery of energy in the region.
4.4 Develop and utilize advantages, vigorously develop clean energy
The deepest geothermal wells located in Shijingshan District, and the depth of well is 4088.88 m.
The water temperature is 65 degrees Celsius, artesian ground water every day is 1,400 cubic meters, and
it has been identified as good well by construction expert group and the Beijing Municipal Bureau of
Land Resources party organization. Geothermal wells in Shijingshan District has filled the blank of
West Beijing, which has important significance to promote the Beijing geothermal blank areas and deep
geothermal resource development, and promotion of eco-environment construction in Beijing. Currently
more scientific geothermal technology has been utilized in geothermal resources, and multi-class times
technology is very mature which can multi-class extract energy and multi-level use of geothermal
energy from geothermal water to solve high temperature problem of geothermal tail discharge water,
low utilization of resources and the environment thermal pollution problems. Therefore, Shijingshan
District has can develop and utilize this resources.

5 Conclusion
Five aspects recommendations on the Shijingshan District no coal zones have been put forward.
First, job responsibilities should be cleared more detailed, and scientific and technological support must
be enhanced. Secondly, policies should be developed and financial support should be increased. Thirdly,
regulatory and quantitative assessment indicators must be put forward. Fourthly, co-scheduling should
be strengthened and organizational leadership need to be coordinates as well. Fifthly, public
participation should be mobilized and training should be more promoted.

References
[1] Wu Y B, Zhang F. Explore several problems on Construction of Gas Engineering of "Coal to Gas" in
Beijing[J]. City Gas, 1998(11): 6-10 (In Chinese)
[2] Song C M. Construction and Policies onNo Coal Zone in Beijing[J]. Beijing Energy Saving,
1999(01): 15-17 (In Chinese)
[3] Chang J, Leung D Y C, Wu C Z, et al. A review on the Energy Production, Consumption, and
Prospect of Renewable Energy in China[J]. Renewable and Sustainable Energy Reviews, 2003, 7(5):
453-468 (In Chinese)
[4] Yuan J, Xu Y, Zhang X, et al. China's 2020 Clean Energy Target: Consistency, Pathways and Policy
Implications[J]. Energy Policy, 2014, 65: 692-900 (In Chinese)
[5] Bao C, Fang C. Geographical and Environmental Perspectives for the Sustainable Development of
Renewable Energy in Urbanizing China[J]. Renewable and Sustainable Energy Reviews, 2013, 27:

·182·

Proceedings of the 11th International Conference on Innovation & Management

464-474 (In Chinese)
[6] Wang Y, Gu A, Zhang A. Recent Development of Energy Supply and Demand in China, and Energy
Sector Prospects through 2030[J]. Energy Policy, 2011, 39(11): 6745-6759 (In Chinese)
[7] Almost No Coal in Shanghai City in 2010[J]. China Energy, 2002(10): 49 (In Chinese)
[8] Lu Y B.“Two Wings” in Advance in Chongming[N]. Liberation Daily, (3) (In Chinese)
[9] Fang L L, Chao A F.No Coal Zone Will Be Built inKoto[N]. Ningbo Daily, (1) (In Chinese)
[10] Wang L, Cheng Y, Zheng M J. Extend No Coal Zone to Build Pure Zhengzhou[N]. Zhengzhou
Daily, (6) (In Chinese)
[11] "Almost No Coal Zone" Will Be Created in Shanghai[J]. Environmental Protection, 2000(04): 46
(In Chinese)
[12] Zhang G L, Wu K.Coal-burning Pollution Will Be Controlled to Solve the Root of the Problem for
the First in Shanghai[N]. China Environment News, (5) (In Chinese)
[13] Pan Y. 4.43 Square Kilometers of Coal-free Zone Will Be Built in Urban[N]. Zhengzhou Daily, (1)
(In Chinese)
[14] People's Government Office Issued a Notice to Adjust the Structure of the TaskPeriod of Fuel in
Taiyuan[J]. Taiyuan People's Government Gazette, 2005(10): 19-27 (In Chinese)
[15] Full Implementation of Heat Metering Charges in 2016 in Tianjin[J]. Heating and Cooling,
2013(10): 16 (In Chinese)
[16] Yao Y, Xing Y H, Zhou N S,et al.ResearchonSupporting Policies in No Coal Areas[J]. Beijing Plans
to Build, 2000(06): 52-53 (In Chinese)
[17] Hu R S. Preliminary Program of Gas Supplies duringSeason Peaking in Tianjin[J]. Tianjin
Construction Science and Technology, 1998(01): 34-36 (In Chinese)
[18] Jia W J. Exploration on Gas Decentralized Heating[J]. Beijing Energy Saving, 1998(04): 8-11 (In
Chinese)
[19] Palzer A, Henning H. A Comprehensive Model for the German Electricity and Heat Sector in a
Future Energy System with a Dominant Contribution from Renewable Energy Technologies – Part II:
Results [J]. Renewable and Sustainable Energy Reviews, 2014, 30: 1019-1034
[20] Shafie S M, Mahlia T M I, Masjuki H H, et al. Current Energy Usage and Sustainable Energy in
Malaysia: A Review[J]. Renewable and Sustainable Energy Reviews, 2011, 15(9): 4370-4377
[21] Sirin S M, Ege A. Overcoming Problems in Turkey's Renewable Energy Policy: How Can EU
Contribute[J]. Renewable and Sustainable Energy Reviews, 2012, 16(7): 4917-4926
[22] Shrimali G, Nelson D, Goel S, et al. Renewable Deployment in India: Financing Costs and
Implications for Policy [J]. Energy Policy, 2013, 62: 28-43
[23] Blenkinsopp T, Coles S R, Kirwan K. Renewable Energy for Rural Communities in Maharashtra,
India [J]. Energy Policy, 2013, 60: 192-199

Proceedings of the 11th International Conference on Innovation & Management

·183·

Research on Innovation Management of Urban Forest in China
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Abstract: Chinese society is continuously becoming increasingly urbanization, which leads to many
negative effects to urban environment. Urban forest performs ecological, social, and economic functions
and can relieve those conflicts. The main purpose of this paper was to investigate ways to manage urban
forests, and promotes the role which urban forest has been playing in urban environment. Respondents
were asked to answer attitudes towards management of urban forest concerned functions and
construction stages through questionnaire. The results suggest we should strengthen the construction
legislation and policy of management of urban forest, furthermore, keeping them up-to-date. Publicizing
and educating the management of urban forest for public. Manage urban forest from various functions
and different construction stages, improving the social and ecological functions management of urban
forest compared with economical functions, promoting the completed stage management compared with
planning stage and construction stage.
Key words: Ecological function; Social functions; Construction stages; Urban forest

1 Introduction
Chinese society is continuously becoming increasingly urbanization, and the urbanization process
leads to climate change, impermeable surface, biodiversity loss and disturbance of hydrological cycle.
Urban forest performs many functions, such as ecological, aesthetical, cultural, healthy, recreational, and
economical functions, and improves a pleasant cityscape and provides a place for leisure activities and
facilitates contact with each other. Furthermore, it can alleviate the societal pressures and meet the
demands, which are primarily determined by the quantity and quality of urban forests.
Nowadays many Chinese cities develop their urban forest and want to be named “National Forest
Urban” （Peng Zhenhua, 2012）. It has been a hot topic about the research and construction of urban
forest in China, and up to a height of “Urban Forest Development Strategy” (Figure 1) (Figure 2). It is
therefore essential to know the management factors of urban forest (Zhang Binsen et al., 2012 ).

Figure 1

Statistic of “State Forest City” in China

Figure 2

Strategic Target of Urban Forest
Construction in China

Urban forest not only consists mainly of natural or transformed forest vegetation, but also
encompasses parks, gardens, along streets, residential area, factory green in and near urban areas (Liisa
Tyrvӓinen, et al, 2007). Scientific, arty and technological management characteristics of urban forest
should satisfy the social, ecological and economic benefits. In this way, it is very vital to innovatively
manage urban forest. People have different attitudes towards management of urban forest. The
difficulties of management of urban forest in China are the loss of concerned policies and legislation, the
lack of publicity and education, the different benefits demand different groups, and so forth. From urban
forest structure, history, accessibility, UK and Sweden introduce the corresponding polices and laws to
management urban forest (Åsa K. Ode et al., 2002).
With a view to functions and stages of management of urban forest, this paper explores ways to
manage urban forests, and promotes the role which urban forest has been playing in urban environment
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and human society.

2 Method
2.1 Data collection
Questionnaires were distributed to Wuhan city’s residents, randomly sampled from urban forest
areas. While Beijing, Shanghai, Guangzhou, Shenzhen, Nanjing, Hangzhou, Suzhou cities’ residents
were posted, a total of 800 questionnaires. Those respondents aged 16-70, the survey consisted of
general attitudes towards management of concerned functions and construction stages of urban forest.
There were questions asking respondents for general personal information (gender, age, profession,
education, technical title, income etc.), their views and opinions about the management of urban forest.
A set of questions also answered what are their favourite and what the main activities in urban forest.
The main part of the questionnaire discussed in this paper dealt with the important factors on
management of urban forest. As far as functions concerned, respondents were asked to grade the
following factors: ecological functions (naturalness, vegetation structure, supporting biodiversity,
improvement of climatic conditions, wind shelter, noise shelter, dust shelter, carbon absorption and
oxygen release); social functions (scenic beauty, improvement of home and work environment, the
seasons change, coherence, historical and cultural values, physical and mental health improvement,
crime reduction, opportunity for activities, space and freedom, accessibility); economical functions
(timber production, economic tree, increase house prices).
As far as construction stages concerned, respondents were asked to rate the following factors:
planning design stage (scale, planning design capability, public participation, municipal supervision,
location); constructing stage (constructing capability, soil improvement, municipal supervision);
completed stage: (leaving decayed wood, leaving dead snags, leaving bush layer unmanaged, logging
residues, thinning, pruning, tidiness, removal of underground, edge and gap felling technique, publicity
and education, keeping in a natural state). Along with questions replying to the important management
factors of urban forest, respondents were also required to identify their preference.
2.2 Data compilation and analysis
The questionnaire results dealing with personal information, attitudes towards management of
urban forest were compiled and analyzed using SPSS statistical software. The X2-test was used to test
the influence of respondents’ background characteristics. The reported differences are statistically
significant with a probability smaller than 5%.
Respondents identified the important factor of management, expressed in descending numerical
order, 5 score is the most important, 4 score is important, 3 score is relatively important, 2 score is not
important, 1 score is the least important. The Delphi method variance analysis was used to test the
ordinal scale variables. Formula is:
∑ , y /∑ , y x

formula (1)
j=1, 2, ……22(concerned functions); i=1,2, ……19(concerned constructing stage); n=1,2, ……692. ωj
is the importance of the j element, yji is the score which the i sample grade j, xj is the j element.

3 Results
3.1 Respondents
The response rate to the questionnaires was comparatively high at 86.5% (692 effective answers).
The mean age of respondents was 46 years. Men accounted for 52%, women were 48%. Almost a half
(41%) had a university degree and almost a third (33%) had a high school education, a sixth of the
respondents had completed only lower elementary school education, while 12% of the respondents had
no professional qualification.
3.2 Concerned functions of management of attitudes towards
The outcome suggests that ecological, social and economical management purposes are to some
extent competitive during urban forest management. This result reflects respondents’ general
expectations, suggests the choices were strongly influenced by education and experience. Some people
argue ecological functions are more important. Light management and even unmanaged urban forest,
which can have a diversity urban forest environment. Others think social benefits are the key point and
should be better managed. The most important functions of urban forest were social functions (43.6%),
respondents having a better educated respondent and women emphasized social functions more than
others. Moreover, our results suggest that we need more environmental education of citizens, preferably
at an early age.
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Ecological functions that accounted for 40.2% were thought slightly less important than the social
functions mentioned. Respondents who have the ecological education background think the ecological
functions of urban forest are the most important and should emphasis management, the importance of
ecological functions increased with age. They claimed management of urban forest from the ecosystem
angel, owing to resource consumption and land conversion. People think economic functions are not
important to urban forest (16.2%) (Figure 3).

Figure 3

Main Functions of Urban Forest

Among ecological functions, the cardinal factors are improvement of climatic conditions, carbon
absorption and oxygen release, and supporting biodiversity. The relatively low important factors are
vegetation structure, noise shelter. In social functions, the keyword factors are physical and mental
health improvement, opportunity for activities, space and freedom. Less important factors are crime
reduction, historical and cultural values, coherence. In economic functions, the central factor is
economic tree, residents think we can plant economic trees that are not only beautiful but also can eat or
pick up, which bring funny. Timber production is the least important.
3.3 Concerned construction stages of management of attitudes towards
In general, the management of urban forest in different construction stages are expected and
appreciated. Respondents generally considered that completed stage is the most important among the
three stages (41.6%). Nowadays, a growing number of people realize it is important to participate
municipal decision-making processes of urban forest, for example, in the planning design and
constructing stage of urban forest. Especially, the respondents of active users prefer to participate
planning processes. The second is constructing stage (30.3%), the importance of planning design stage is
28.1% （Figure.4）.

Figure 4

Main Factors Concerning Management Stage of Urban Forest
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In the planning stage, respondents think the location, public participation, and planning design
capability are more important than other factors. During the course of constructing stage, the importance
from high to low is constructing capability, soil improvement, and municipal supervision. In the process
of completed stage, publicity and education, tidiness, removal of underground, and pruning are
relatively important than others. The results reflect that residents like natural urban forest, but they
prefer managed urban forest. Furthermore, leaving decayed wood, leaving dead snags, leaving bush
layer unmanaged are not appreciated. Nowadays, most of people are aware of the conservation and
biodiversity related to unmanaged urban forest in completed stages. For example, in the nature reserve,
where has more biodiversity leaving decaying trees and the closing of the forest structure for
unmanaged, but more people who live in a city prefer more managed urban forest landscapes.

4 Discussion
The main purpose of this study was to explore a rational innovative management of urban forest in
China. The outcomes confirm some previous research findings. Many respondents argued Now that the
municipal level and the municipal foresters’ department have the authority and responsibility to manage
urban forest, they should present more legislation and policy that are needed about the management of
urban forest in order to provide a effective support for the good state urban forest. It is absolutely vital
that certain management strategy is applied to the management of urban forest. Furthermore, those
legislation and policy should be developed with the society development.
There are many conflicting opinions from different groups for their different benefits and desired
management. During the course of survey, like many foreign countries, majority of respondents suggest
public should participate the management of urban forest. Public participation in the whole process of
construction stages of urban forest is an essential and important symbol to measure the civilization of
urban modernization. We should promote the legal system of public participation in the functions and
construction stages of urban forest, at the same time, publicize and encourage public and
non-governmental organizations to participate the management of urban forest. During the course of
management, the knowledge and skills of urban forest for public would be improved, which will
promote the healthy development of urban forest.
Every city has its characteristics, the management measures of urban forest should be different,
namely the management measures depend on the type of city, the kind of location of urban forest. In
future, management of research of various forms of urban forest are needed.

5 Conclusion
It is well known Chinese cities’ urbanizations are booming, Chinese cities’ urban forests are always
keeping developing. Urban forests are the fundamental assets of countries. It is increasingly important
that the high quality and quantity of urban forest and the good management state.
Sustainable forest management is a very broad social, economic and environmental goal. Through
the survey, we know that people appreciate the relatively managed urban forest. In order to innovatively
manage Chinese urban forest, the author made the following key concluding points: Strengthen the
construction legislation and policy of management of urban forest, furthermore, keeping them up-to-date.
Publicizing and educating the protection and management of urban forest for public. Manage urban
forest from various functions and different construction stages, improving the social and ecological
functions management of urban forest compared with economical functions, promoting the completed
stage management compared with planning stage and construction stage.
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Abstract: The motivation of enterprise eco-innovation is always an intriguing topic for both regulator
and scholars. Utilizing the rationale of institutional theory, stakeholder theory as well as upper echelons
theory, this study devises a conceptualized model in explaining eco-innovation and uses questionnaire
data from 288 enterprises in Wuhan City to test the hypothetical model through SEM analysis. The study
reveals that both institutional/stakeholder force and organizational force are significant triggers in
enterprise eco-innovation, while the latter one mediates the effect of the former one; supervisory support
does not strengthen the relationship between institutional/ stakeholder force and firm eco-innovation but
weakens the relationship between organizational driver and eco-innovation. Conclusions imply that firm
could prepare in terms of technology capability, scientific or social networking, resource base and
specificity to better embrace eco-innovation and that government could commit to optimize its
regulation setting, enforcement, and apply various administrative and economic instruments to better
incentivize enterprises.
Key words: Eco-innovation; Innovation drivers; Mediation effect; Moderation effect; SEM

1 Introduction
China has undergone economic boom in the past decades largely at the expense of environmental
degradation and resource depletion. Industry pollution is mainly responsible for the negative byproduct of
China’s economic miracle as it is reported that 80% of the environmental contamination comes from firm
production and operation. Given the backdrop of economic transition, industry upgrading, and sustainable
development, it is highly imperative for Chinese enterprise to take active measures in balancing
environment and economic performance. One possible solution is eco-innovation, that is, the creation or
application of novel products, processes, services, organizational structures, institutional arrangement, as
well as social structure with lower environmental impacts [1]. Eco-innovation has gained increasing
academic attention and among which the motivation research is the most flourishing one. Scholars seek to
explain the incentives of environmental innovation through plenty of empirical studies, ranging from the
early stressing of environmental regulations (e.g. tax, emissions charge and standard, emission trade
permit), market and technology push (e.g. retailor requirement, customer satisfaction, export-orientation,
and external competitive pressure) [2-7] to the recent focus on organizational (e.g. corporation strategy,
organization structure, resource and capability)[8-10] and individual drivers (supervisory support,
awareness, ethics) [11-13]. The theories intersecting innovation literature, management literature as well as
environmental economics are comprised of institutional theory, stakeholder theory, resource based view
(RBV), upper echelons theory, and theory of planned behavior. While current literature provides
multi-angled studies about incentives underlying eco-innovation, there remain some limitations. First of
all, existing literature mainly explore the direct relationship between theory proxies with eco-innovation,
few studies investigate the interaction effect, moderating effect, and mediating effect among determinants
with the exception of studies by Berrone et al. (2013) [9] and Cai and Zhou (2014) [10], therefore leaving
the inner mechanism of eco-innovation stimuli unclear. Furthermore, the lion’s share of the present
research utilizing institutional as well as organizational theories, little is known about the role of
individual plays in boost proactive environmental response, leaving alone to incorporating these levels of
factors simultaneously in one model. Therefore, our study is to explore the ex-ante factors in
eco-innovation in the context of largest emerging economy, namely, China. By utilizing the moderated
mediating structural equations model, this study proposes an integrated analyzing framework which
bridging institutional theory, RBV, and upper echelons theory. Moreover, our study uses a survey data of
288 firms in testing our hypothesis. This explorative research intends to shed light on multi- level and
multi-angle eco-innovation incentives in China and facilitates regulators and policy makers’ work in
stimulating eco-innovation.

2 Theoretical Foundation and Hypotheses Development
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Basing on the literature review, we firstly propose our conceptual model in Figure 1. The following
will be theory elucidating of the relationships conceptualized in the model and hypothesis proposing.

Figure 1

The Conceptual Model of Eco-Innovation Determination

2.1 Institutional and stakeholder drivers
According to institutional theory, firms which are susceptible to social influence seek approval and
legitimacy, and this in turn induces firms to implement socially valuable environmental practices despite
efficiency and financial consideration [9]. This theory explains why firms engage in economically
unjustified environmental practices in response to strong regulatory and normative pressures.
Regulations have been theoretically and empirically identified as an important driving force of
environmental innovations. Specifically, Porter (1991)[14] claimed that well-designed and stringent
enforcement regulation spur innovation and this innovation would offer competitive edge to the firm
which outweighs its cost of compliance. Cleff and Rennings (1999)[2] argues that environment-related
process innovation is mainly determined by regulation, and the so-called ‘soft’ regulation (e.g. labels,
eco-audits) on product-integrated environmental innovation can be discerned. Stakeholder theory
stressing the interaction of organization with outside world argues that firms will address the expectation
and interest of the stakeholder according to their power, legitimacy and emergency of appeal, in order to
ensure firm viability. The rationale is that stakeholder embeds in the nexus of implicit and explicit
contracts within the firm, and they provide firm with special critical resources and a distinguished
legitimate claim [15]. The stakeholder theory which incorporating regulatory compliance, consumer
satisfaction, competitiveness constitutes a complementarity of the institutional theory. Hence, we expect that:
Hypothesis 1 Institutional and stakeholder pressure positively affect eco-innovation performance.
2.2 Organizational drivers
In the organizational perspective, the stand of eco-innovation stimulating literature could be
divided into strategy motive, organization structure, and resource capability. In terms of strategy motive,
path dependence has been identified as a prominent indicator, although the empirical result is mixed.
Technology capability and environmental improvement are intertwined as novel technology often lead
to productivity, quality improvement, cost reduction, technological innovation, and environmental
improvement; vice versa, the requirement of clean production demand advanced technology [8].
Specifically, scholar have found that technology capability proxy R&D activity have significant
relationship with eco-product or eco-process innovation [16-17]. With regards to organizational structure,
network strength with its advantage in performance enhancements, value chain optimization, cost
containment, risk reduction, growth, efficiency in innovation, interchange of knowledge and know-how,
reduction of ambiguity and identification of opportunities [8] will facilitate firm in eco-innovation.
Research have found that external R&D network with retailors, universities, research institute will
positively affect firm environmental innovation [16-18]. Resource profile which highlighted by RBV
approach claims that firm’s possessing of rare, un-replicable, valuable, un-substitutable resource will
have competitive edge over its peers. Resource is perceived as the fundamental factors influencing
eco-innovation [15]. Following Berrone et al. (2013) [9], we use asset specificity and organizational slack
to proxy firm resource profile as firm environmental innovation is contingent on these two internal
resource dimensions. Even though lack of liquidity and switching capability, asset specificity ensures
firm to conduct particular and significant activity such as eco-innovation with durable, specialized

·190·

Proceedings of the 11th International Conference on Innovation & Management

resource. Organizational slack which represent another dimension of resource profile provide firm with
resource cushion so that firm have leeway in make strategic choice, and response faster and more
effectively to external shock. This also applies to eco-innovation; firm with abundant resource would
secure the necessary material and intellectual asset to launch eco-friendly products and process while
firm with limited resource only attend its immediate and pressing needs [9]. Thus, we posit our second
hypothesis:
Hypothesis 2 Organizational factors have positive effect on eco-innovation performance.
2.3 The mediating effect of organizational drivers
Institutional and stakeholder pressure which comes from regulations, customer environmental
consciousness, supplier green support, rival pressure are first sensed by keen and perspicacious
entrepreneurs. After evaluation of its organizational capability and resource, the firm may make the
decision on whether to launch eco-innovation or simply make the minimal commitment and the extent of
innovation whether to make it radical or incremental. Cai and Zhou (2014) [10] interpret the rationale as
that the presence of homogeneous external forces and the resulted firm heterogeneous response are
expected to be contingent on firm’s core internal capabilities. Specifically, current technology capability
comprising the physical and knowledge capital stock lays the prerequisite foundation for further
innovation which is also known as “innovation breeds innovation”(Baumol, 2002, cite by Horbach,
2008)[17]; Networking whether it is external cooperation (with suppliers and clients) or internal
cross-functional collaboration integrates resource and knowledge, reduces high innovation-associated risk,
aligns the interest of several parties, and serves a solid spur to proactive environmental practices;
organizational slack allows firm adaptability to external pressure especially the risky and long-term
horizon environmental innovations; asset specificity gives firm more sensitivity to the possibility of loss
of reputation, high legal cost and government sanctions resulted from incompliance with institutional and
stakeholder requirements. Thus, we can postulate:
Hypothesis 3 Organizational driver mediating the effect of institutional and stakeholder drivers on
eco-innovation
2.4 The modulating effect of executive impacts
Eco-innovation is not financially justified as the return is explicit and the associate risk is quite high.
Additionally, the regulation sanction in China is not very stringent. Therefore, firms tend to passively
attend the minimal request of regulation, and the potential benefits from eco-innovation is hardly be
perceived by top management. On the one hand, if the enterprise deploys its resource to environmental
innovation, then the resource available to its core competitiveness will be reduced. On the other hand, to
maximize firm value, executives are reluctant to devote limited resource to environmental practices.
Many studies have proven that top management attitude is the key drive of firm strategy decision, and
this is especially the situation in China as ownership centralization is prevalent in Chinese enterprises.
Top management attitude will significant influence the speed and scope of firm reaction to environmental
practice [19]. Thus, we propose
Hypothesis 4 Supervisory support positively modulates the relationship between institutional &
stakeholder impacts and eco-innovation
Hypothesis 5 Supervisory support positively modulates the relationship between organizational drivers
and eco-innovation.

3 Data and Methodology
3.1 Sample selection and variable description
The data are based on questionnaires conducted in Wuhan City of Hubei province. The target
population was project leaders who work in high technology firms such as electronics, IT, bioscience,
advanced manufacturing, and new material/power firms since these firms are the most likely colony to
adopt environmental practice due to industry nature and strategy need. The questionnaire was delivered
through email or in on-site means. A total of 673 questionnaires were delivered, and 326 responded to the
survey which means 48% response rate. After deduction of ineffective questionnaires, there are 288
questionnaires remained.
The latent variable of institutional and stakeholder determinants were paraphrased from Lin (2014)’s
work [15] which include four items: regulation, supplier, consumers, and competition. The organizational
drivers (4 items) and eco-innovation performance (4 items) were developed followed Berrone (2013) [9]
and Cai & Zhou (2014) [20]. 7-point Likert scale ranging from 1=strongly disagree to 7=strongly agree
was applied. For the moderator executive support, we develop three items through in-depth interview
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with the selected firm project manager. 7-point Likert scale was applied ranging from 1=least to 7=most.
Moreover, firm size (the log of firm total asset) and firm age were included as control variables.
3.2 Test of reliability and validity
The reliability was tested through Cronbach’s α to assess whether items could represent the latent
variables accurately and stably. Convergent validity of constructs was evaluated by factor loading. As
indicated in Table 1, Cronbach’sα were between 0.767 to 0.904 which were over the suggestion of 0.7
by Nunnally (1978)[20]; All factor loading exceeded 0.5, showing acceptable convergent validity for
one-order CFA [21].
Table 1 Test of Reliability and Validity
Construct
Institutional &
stakeholder
drivers(ISD)
Organizational
drivers
(OD)
Individual
drivers
(ID)
Eco-innovation
Performance
(EP)

Measurement variables

Factor loading

National regulation formulated in the industry
Supplier could offer eco-friendly materials and products
Customer has environmental demand
The competition is intense within the industry
Past R&D experience/certain technology advantage
Formal or informal network
Possessing of specialized equipment or other fixed assets
Sufficient working capital
Executive environmental awareness
Executive resource deploy commitment
Executive attitude toward eco-innovation
Environmental patent applications position among peers
After-tax returns among peers
Reductions of energy compared with peer firms
Waste reduction ratio compares with peer firms

0.776
0.814
0.798
0.704
0.647
0.644
0.773
0.788
0.816
0.875
0.760
0.853
0.845
0.793
0.775

Cronbach
α
0.844

0.767

0.879

0.904

4 Empirical results
4.1 Descriptive statistics
Table 2 shows the variable means, standard deviations, and correlations. We can tell from bivariate
correlations that strong correlations exist between institutional /shareholder drivers and organizational
drivers, organizational drivers and eco-performance, and that weaker relationship exist between our
expected moderator: individual drivers with institutional /shareholder drivers and organizational drivers,
thus confirming the conceptual model set is appropriate.
Table 2 Descriptive Statistics
Variable
Mean
SD
ISD
OD
ISD
5.127
0.841
1
OD
5.091
0.938
.498**
1
ID
5.212
1.060
.462**
.413**
EP
4.978
0.984
.430**
.481**
*significance at 10% level; **significance at 5% level; ***significance at 1% level

ID

EP

1
.571**

1

4.2 Test for main effect and mediation effect
First, we apply OLS regressions to test H1 and H2, and the results are presented in the second and
third column of Table 3. The significant coefficients 0.503 and 0.505 with significant level at 1% indicate
that both institutional /stakeholder and organizational proxies are distinguished drivers in eco-innovation.
Following the rationale of Baron and Kenny (1986) [22], we only need to performance another two
regression to test whether organizational impacts serves as a mediator.
Table 3 OLS Regression Results
Eco-performance
Variable
Model 1
Model 2
Model 3
size
0.256*
0.238*
0.290*
*
*
age
-0.147
-0.053
-0.049*
***
ISD
0.503
0.299***
OD
0.505***
0.373***
R2
0.185
0.231
0.281
Adjusted R2
0.182
0.229
0.276
F
64.826***
86.077***
55.701***
*significance at 10% level; **significance at 5% level; ***significance at 1% level

OD
Model 4
0.312*
-0.135*
0.546***
0.240
0.234
90.183***
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In model 3, we regress eco-performance on the combination of institutional /stakeholder and
organizational proxies, and in model 4 we regress organizational driver on institutional /stakeholder factor
in which a significant relationship exist (coefficient is 0.546 at 1% significance level). The presence of
organizational driver in model 3 has made the coefficient of institutional /stakeholder on eco-innovation
performance 0.503 drop to 0.299, thus corroborating the mediating effect of organizational drive.
Furthermore, to test whether it is an absolute mediation or partial mediation, we compare the model
fitting between partial mediation model and absolute mediation model by using AMOS 17.0 (Table 4).
From the model fitting indices, we can tell that partial and absolute mediation model outmatch direct
effect model, combined with the still significant ISD indicator in Model 3 Table 4, we can arrive at the
conclusion that organizational driver plays the role of partial mediation.
Table 4 Model Fittings of Partial, Absolute Mediation Model and Direct Effect Model
GFI
AGFI
RMSEA
Model
Χ2/DF
Partial mediation
2.049
0.949
0.917
0.060
Direct effect
4.996
0.895
0.838
0.118
Absolute effect
2.226
0.945
0.913
0.065

Additionally, we apply hierarchical regressions to test the modulating effect of individual drivers. We
mean centered all interaction items to eliminate multi-collinearity. In Model 5 in Table 5, we introduce
the moderator individual impact proxy and institutional/stakeholder proxy in the model; and in Model 6,
we introduce one additional interaction of individual impact proxy and institutional/stakeholder proxy.
From the comparison of Model 5 and Model 6, we could tell that the entry of interaction term between
ISD and ID could not add explaining power of the model and the moderation effect does not exist (the
coefficient is 0.009 which could be ignored). This proves that supervisory support could not strengthen
the relationship between institutional & stakeholder force and eco-innovation, so H4 is rejected. Follow
the same steps as used in Model 5 and 6, we test supervisory support interaction effect with
organizational driver. On the contrary to expectation, the interaction term has a slightly significant
negative effect on eco-innovation performance, hence H5 is rejected.
Table 5
Variable

Hierarchical Regression Results
Eco-performance
Model 6
Model 7
0.223*
0.178*
-0.070*
-0.067*
0.248***
0.414***
***
0.439
0.310***
0.009

Model5
size
0.145*
age
-0.064
ISD
0.247***
OD
ID
0.439***
ID*ISD
ID*OD
R2
0.361
0.361
0.398
Adjusted R2
0.356
0.354
0.394
F
80.378***
53.417***
94.257***
*significance at 10% level; **significance at 5% level; ***significance at 1% level

Model8
0.256*
-0.093*
0.279***
0.308***
-0.136*
0.412
0.409
97.832***

5 Conclusion
This study utilizes the rationale of institutional theory, stakeholder theory as well as upper echelons
theory and combines these theories in a conceptualized model in exploring eco-innovation performance
driving force. Using questionnaire data from 288 enterprises to test the hypothetical model through SEM
analysis, we obtain several conclusions: both institutional/ stakeholder force and organizational force are
significant triggers in enterprise eco-innovation, while the former one has indirect effect and latter one
has direct effect; Supervisory support does not strengthen the relationship between institutional/
stakeholder force and firm eco-innovation but weaken the relationship between organizational driver
and eco-innovation.
The results imply several suggestions pertinent to parties involved in enterprise eco-innovation:
1) Notwithstanding driven largely by external forces from regulation and stakeholder pressure, the
adoption of eco-innovation in Chinese enterprise depends on its organizational capability and resource
fundamentally. Firm should prepare it its embracement with eco-economy transition through the
perspectives of technology capability, scientific or social networking, resource base and specificity.
2) The facilitating role of supervisory support in enterprise eco-innovation should be played to full.
As indicated from our empirical result, supervisor proxy either has no influence or negatively modulates
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the relationship between organizational driver and eco-innovation. This seemly surprising result is not
uncommon in Chinese enterprise as many entrepreneurs will not be evaluated from this so called “green
audit” or sanctioned fairly for environmental sabotage. The lack of incentive in eco-innovation makes
them unwillingness to perform environmental practices. Rather they would apply organizational slack to
maximize firm value.
3) To the policy makers and regulators, it is highly imperative to devote their efforts in three
dimensions: optimize its regulating setting pertinent to micro level environmental protection, such as
marketization of pollution permit design; implement more stringent regulation enforcement which
presumably leads to higher environmental default cost; last but not least combines the current
administrative penalty & economic stimulation with potential informal regulation (such environmental
NGOs or voluntary environmental disclosure) & administrative stimulation (administrative
acknowledgement or prize), this implies the mix of various approaches to incentivize enterprise
eco-innovation.
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Abstract: The demise rate of small firms every year is high worldwide and mostly these businesses
struggle for many years without significant growth. Therefore, this study focused on identifying factors
that contribute to the sustainability of growth for small firms in a developing country. Small firms are
vital in the development and growth of bottom billion economies and are part of solutions to social
problems that Namibia experience, inter alia, high unemployment rate. In developing countries, it is
estimated that 45% of formal sector workers belong to SMEs and about 24% of GDP is contributed by
small firms. SMEs are known for the common characteristics such as responsiveness, strategic agility,
and leanness in operations management that are often aimed to meet and exceed variations of market
demands. Thus far, it is crucial to study such behavior of small firms responsible for their growth or
demise in the contemporary markets where small firms are crippled by raspy competition from MNCs.
Key words: SMEs; Sustainable growth; Business strategy; Hidden champions

1 Introduction
Small businesses are seen as a significant source of employment in developing countries. Small
businesses represent large portion of employment in Namibia, considerable emphasis is placed on the
contribution that the SME sector can make towards relieving the high levels of unemployment in
Namibia. The policy framework provides for an enabling environment for small business growth while
renewed emphasis has been placed on measures to assist the development of this sector. The
contribution of small business to employment creation or the impact and efficacy of the various policy
initiatives and support are, however, not the subject of this study. The point of departure of this study is
based on evidence that initiatives to promote small business need to be focused (Glancey, 1998). Policy
makers are becoming aware of the economic and social limitations of policy initiatives that rely too
intemperately on the small business sector as a whole. We posit that these initiatives should rather be
aimed at firms and sectors with growth potential, otherwise is waste of supportive resources given to
SMEs. It is maintained that most of the additional jobs created comes from a relatively small number of
small businesses in Namibia. To target and identify such firms and sectors, the factors likely to influence
their behavior need to be identified. The success of any business be it small or large enterprise is
dependent on a range of situational and contextual factors (Fielden et al, 2000), so too is its demise. In
literature, there is no clear predictive theory, guidelines or understanding as to whether a small business
will start up, grow, succeed or fail. Although scholars posit a number of theories concerning the
important elements of the growing firm – such as Perren’s (1999) sixteen factors for growth and Storey’s
(1994) three necessary components: the entrepreneur, the firm and strategy - the conclusion appears to
be that there is no simple pattern to follow. Instead, the evidence points towards a complex set of
interrelated behavioral factors that increase or decrease the probability of a successful and growing
small business in a holistic manner.
Small businesses are an important mechanism and integral part of every nation's economy and have
been long recognized as different from large businesses (Hambrick and Crozier 1985). In Namibia,
SMEs significantly contribute to the national economy in various ways: inter alia, employment creation,
adding value to the gross domestic product of the country, assisting towards the realization of the
Namibia’s vision 2030. In order to grow, small firms must evolve their organization, incorporating
changes to management structure, operational planning, control, and communication processes (Hanks
1990), without impairing the firm's competitive advantage. Failure to make these changes may result in
harm to the business through stagnation, negative growth, loss of customers, and failure to introduce
new products, potentially closing the business (Churchill and Lewis 1983; Hambrick and Crozier 1985).
The essence of innovation towards growth of small businesses have been quite noted in developed
countries, but the opposite in developing countries that lack significant radical innovations besides
entrepreneurial creativity to lead the market. Information systems are also often relied on to assist
growth, although small businesses often find technology difficult to implement due to resource
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constraints (Raymond 1985). The hidden champions’ factors are considered to be the key factors that
determine business prosperity. The success of a small business is therefore guided by the integration of
the intentions of the owner/manager, assisted by factors associated with the capability and opportunity
of the specific business to grow. The aim of this article is to make use of a multiple logistics regression
model to determine the variables that impact positively on sustainable business growth. In addition to
customer closeness factor, it was established that smaller and younger businesses are the ones that grow
faster as they study and understand very well the specific needs of their customers. A successful
business also shows a positive correlation between business strategies and organizational leadership.
This research focused on ways in which the factors that significantly contribute towards sustainable
growth of small businesses can be identified and quantified. The results can indicate which factors are
important for the growth of firms. Particular emphasis was placed on the role of leadership in small
business growth.

2 Methodology
For the completion of this paper, we undertook a comprehensive examination on the factors that
determine sustainable growth in small firms and the questionnaire tool was used for primary data
collection. Review of relevant literature formed as the basis of key variables used for this study. The
questionnaires were distributed to over 50 small firms in Namibia and 134 informants took part in the
study which targeted founders and employees at different organizational level of small firms. Logistic
regressions (Chi- square and P-value) was applied to measure the correlations among variables.
Additionally, and the Odds and Odds ratio were used to measure the probability of attaining growth in
small firms.
Table 1 Experimental Variables
Items
1 Price, 2 Service quality, 3 Responsiveness, 4 After-sales service, 5 Number of
regular customers, 6 Dependence on products, 7 Customer contact, 8 Customer
retention, 9 Brand image/reputation, 10 Market channels
1 Market barriers, 2 Niche markets, 3 Diversification

Variables
Customer Relations/Service
Markets/Competition
Government Relations
Networks

and

1 Governments, 2 External networks, 3 Sources of finance

1 Organization structures, 2 Culture, 3 Leadership, 4 Procurement, 5 New
Organizations, Leadership, and
business planning, 6 Management strategy, 7 Exploration of new markets, 8
Human Resource Management
Organizational management, 9 Research and development
1 Product differentiation, 2 Cost leadership, 3 Market concentration, 4
Technology leadership, 5 Type of sales, 6 Pricing, 7 Outsourcing, 8 Customer
Business Strategies
relations,
9 Service, 10 Advertisement, 11 OEM use, 12 Product quality, 13 Flexibility,
14 Delivery
1 R&D investment, 2 Number of researchers, 3 Number of employees with a
Products and Innovation
master’s degree, 4 Cost of developing new products, 5 Cost of improving
products, 6 Intellectual property rights
Internationalization
1 Time to internationalization, 2 Global alliances/joint ventures, 3 Number of
overseas branch offices

3 Results and Discussions
3.1 SMEs growth measures
There is variation on preferred monetary and non- monetary growth measures by different firms
studied in Namibia. The graph below shows the preferences on measures of growth from the study
conducted on Namibian SMEs from different industries. While the Ministry of Trade in Namibia prefer
to define and categorize growth of SMEs on number of employees, however, the study shows that SMEs
do not prefer to use number of employees to measure their growth. In fact, they view the number of
employees as an overhead, which means the quantity of employees in SMEs in not much a strategic
contributor to their growth but the quality of employees carrying out day by day business operations is
what matters. The linear trend line in the graph is referred to as “50/50 vector” in this paper. The 50/50
vector separates the measures on the range of 50% apiece to exhibit the most preferred growth measures
at above 50% and least preferred growth measures below 50%. Retained profit is the most preferred
measure that Namibian SMEs use to assess their growth, and is the predominant source of financing
among growing SMEs. In addition, sales turnover, operating profit, profit after tax, increase in customer
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base/number of clients and increase in productivity are most preferred growth measures, respectively.

Growth Measures of SMEs in Namibia
Sales turnover

73%

Increase in employment (overheads)

20%

Increase in productivity

50%

Increase in customer base/number of clients

60%

Gross profit (=Sales turnover - costs of sales)

40%

Operating profit (=Gross profit - admin exps)

65%

Profit before tax

34%

Profit after tax

63%

Retained profit (after dividends are paid)

86%
0%

Figure 1

50%

100%

Growth Measures of SMEs in Namibia

3.2 Hidden champions analysis
To identify the determinants of successful small firms growth, we classified the variables into seven
categories adapted based on those for Simon’s hidden champions of the 21st century: (1) customer
relations/service (CRS), (2) markets/competition (MC), (3) government relations and networks (GRN),
(4) organizations, leadership, and human resource management (OLM), (5) business strategies (BS), (6)
products and innovation (PI), and (7) internationalization (INT). We assumed that the critical success
factors to become high performing SMEs are determined based on distinctive behavior which explain
their growth patterns.
Hence, rather than focusing on the firms’ demography such as firm size, age or gender of owner, the
behavior of small firms is more concentrated in this study. These categories are employed to determine
not only the performance of hidden champions but also that of general and internationalized SMEs
although in our study the internalization of small firms was found to be weak and insignificant.
Variables
No
Growth
Achieved
Growth
Odds
Odds ratio
Chi-square value
Sig.

CRS(1)
Low High

Table 2 Summary of Results
MC(2)
GRN(3)
OLM(4)
Low High Low High Low High

BS(5)
Low High

PI(6)
Low High

0.7

0.3

0.7

0.3

0.7

0.2

0.8

0.2

0.8

0.3

0.8

0.2

0.3

0.7

0.3

0.7

0.3

0.8

0.2

0.8

0.2

0.7

0.3

0.8

2.4
6.8
81.354a
.000

0.4

2.8
8.0
91.984a
.000

0.4

3.8
10.7
108.973a
.000

0.3

3.0
10.3
112.388a
.000

0.3

2.3
8.1
94.373a
.000

0.3

0.3

3.2
9.7
82.024a
.000

Below are the critical factors that need consideration in maintaining the growth of small and
medium enterprises.
3.2.1 Customer Relations/Service
Simon (2009) argues that closeness to customers helps the hidden champions’ innovation effort.
Closeness to customers means to have tight relations with the customers, and spatial proximity through
decentralization is a way of maintaining good relations (Simon, 2009). For closeness to customers the
most reported underlying variables are number of regular customers and market channels. The main
reason for staying close with customers is to secure repeated purchases. This is an expected finding
since it points to the essence of customer relationship which in the end is profit through continuous
business from existing customers. The results show that SMEs that have customers who are potential
long-term, and therefore special effort to secure the next deal seems vital for the business are significant
to achieve growth at P-value 0.00 and these firms are in a position of 2.4 times (odds) likely to gain
some sort of growth as compared to those that have low rate of loyal customers.
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3.2.2 Markets/Competition
These internal competencies are linked with external opportunities that are in the market. The
hidden champions are focused on a niche market, where they make use of their strong competitive
advantage and market presence. This market presence also gives them closeness to customers, which
makes sure the company understands customers’ needs and can use this data in their innovation process.
Innovation ensures the competitive position and together with customer relations it makes sure that
technology and customer needs are coherent. This feature gives the hidden champions a strong
advantage that they can transfer to other regions all over the country and thereby ensuring growth and
economies of scale which lowers the cost, and strengthens the competitive advantage further. Our study
found SMEs that are strong at these market features achieved growth. The regression model shows the
significance of P-value 0.00 and has likeliness of 2.8 times in achieving growth than those that do not
enjoy such market features.
3.2.3 Government relations and networks
Maintaining a good relationship with the government guarantees business survival over period of
time. The government is an important source of SME financing and other business supports such as
training and education. Networking has become the art of success in today’s business environment.
Networking connects the firm to government, customers, and suppliers and even to other businesses to
form strategic alliances for resources and capabilities acquisitions towards sustainable competitive
advantage and consequently the growth of the firm. This variable is found to be significant and the firms
that have high degree of government relations and networks are 3.8 times likeliness to achieve growth
than those with low degree of relations.
3.2.4 Organizations, leadership, and human resource management
This measure is important because it determines how the firm operates whereby goals and
objectives always come first. For hidden champions, leadership means inspiring employees to be best, to
become a market leader. Simon’s hidden champions strongly emphasize the personalities of the leaders,
which he has divided into two groups: “founding entrepreneurs” and “entrepreneurs of perfection”
(Simon, 2009, p.300). Among the founding entrepreneurs, Simon (2009, p.301) states that they “tend to
have five traits in common: Unity of person and purpose, single mindedness, fearless, stamina and
perseverance, and the ability inspire others.” As for the “entrepreneurs of perfection”, they are the new
generation of CEOs that take over after the founding entrepreneurs. They are well educated, possess
excellent English abilities, and they “move with great self-confidence around the international business
stage” (Simon, 2009, p.304). This study found positive results showing a significance of 0.00 and odds
showing the likeliness of 3.0 times for firms with high degree of this variable to achieve growth than
those with the low degree scenario.
3.2.5 Business strategies
Business planning and objectives were related positively to firm growth, indicating that faster
growing firms often had business planning and objectives. Marketing strategies, for instance
advertisements and market concentration were related positively to firm growth, with some factors being
important and some not important in the study. Technological sophistications, particularly in firms
operating in IT industry were found to be important in achieving firm growth. Training programmes for
employees both internal and external to embrace flexibility were also found to be a feature of successful
firms. Odds show 2.3 times to achieve growth from firms with high degree of well implemented
strategies that features as a guiding tool of business operations.
3.2.6 Products and innovation
Growth is linked to a company’s ability to innovate (Nelson and Winter, 1978, 1982). Moreover, to
sustain growth, firms need to constantly respond to their customers' needs in novel and precise ways. To
our knowledge there is no sufficient empirical evidence that demonstrates a link between innovative
activity and growth among small firms in Namibia. Although the results show positive significance of
products and innovation towards growth. However, the important evidence found is that small firms
with high educated employees, to be precise at master’s degree level and invest in market research were
more likely (3.2 times) to achieve some sort of growth by improving products to meet customers’ needs.

4 Conclusion
The study makes a contemporary contribution in the sense that it quantifies some of the important
factors in a developing economy responsible for sustainable growth in small firms. Closer attention will
have to be paid to these firms to assist them in surviving and sustainable growth. Small businesses in
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Namibia indicate higher rates of employment according to prior government surveys.
Internationalization of Namibian SMEs was found to be quite low for that reason the results were
deliberately not presented in this paper. The results of this research paper emphasizes that
entrepreneurial spirit is the key to job creation, improving competitiveness and economic growth in
Namibia. After all, the growth of small firms in developing countries depends on government role in
creating an enabling environment with favorable market conditions combined with some support to
young dynamic entrepreneurs which in return significantly contribute to employment creation and
economic growth.
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Abstract: Spatial location differences have a significant impact on energy efficiency. These differences
include geographical location, climatic conditions, heating in winter, etc. In China, their conditions are
different in various regions, this paper selected some factors that affect the region's energy efficiency,
the use of cross-sectional data to establish spatial location models, and further use of relevant methods
of statistical analysis on China's energy efficiency and influencing factors were analyzed. Focus on the
location factors for energy production efficiency. In order to reflect the spatial correlation and spatial lag
effect, using a variety of analytical methods were compared and found that spatial econometric model
can well reflect the various regions of China and differences between energy efficiency. The empirical
results show that energy efficiency was significantly affected by the impact of geographical location,
northern China energy efficiency is generally low, which is the region's conditions and the level of
economic development are closely linked.
Key words: Energy efficiency; Spatial location regression; Location factors; Spatial correlation

1 Introduction
The study of factors affecting the basis of energy efficiency is whether the energy efficiency of the
various regions of relevance is. Because of the linkage between regional developments, economic
development between regions exist convergence characteristics, which also affects the efficiency of
energy use in the various regions. For example, China’s Yangtze River Delta, Pearl River Delta region
and the Midwest. No matter how big span geographic location, the energy efficiency of these areas and
their geographical area there is a high correlation factor. Energy consumption behavior similarities exist
between regions, for example, most parts of northern China will need to use central heating in winter,
which is obviously greatly affect the life energy consumption levels. Overall, the location factors in
order to study the impact on energy efficiency, on the one hand needs to establish reasonable regression
model correctly reflects the relationship between the two; the other hand, also need to select with the
constructed model estimation method corresponds to arrive at a correct estimation results.
Energy efficiency of the regional factors can be divided into two components, one is the
embodiment of regional characteristics of the relevant variables to show the differences between regions;
another one is to build a spatial regression model, by introducing the spatial weights matrix reflects the
correlation between regions. From the perspective of spatial statistics, spatial correlation is
multidimensional, ie, a region between adjacent regions may own multiple correlations. This correlation
and the distance between regions related to proximity to a large number of similarities, the similarity
distance smaller. For energy efficiency, whether it is energy consumption or energy efficiency structure,
similar between regions, there are certain correlation between this similarity both from the correlation
between the level of economic development, but also from the industrial structure and habits similarity.
LeSage (2009) discussed the spatial autoregressive model construction, parameter estimation and
hypothesis testing and other issues.
Spatial autoregressive model is a spatial regression model, this paper will discuss the factors
affecting energy efficiency regression model taking into account regional characteristics and regional
spatial correlation regression model estimation and testing problems, while the use of energy efficiency
in China 209 cities its Influencing Factors analysis data to reflect the various regions and differences
between energy efficiency. Roughly as follows: The second section of the spatial regression model and
its estimation method are described. The third section regression analysis using actual data and the
estimation results are explained. The fourth section is the model comparison and testing. Finally, the
article analyzes some relevant conclusions.

2 Spatial Location Regression Models
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2.1 Basic model
Spatial regression model is the most famous Cliff-Ord type model, which is determined by Cliff
and Ord (1973), Cliff and Ord (1981), etc. to name a set of models. The most notable feature of these
models is the introduction of a spatial weights matrix, and the weighting matrix has several different
types. It’s typical form is as follows:
(1)
y   Wy  X  u
(2)
u   Mu  ε
Where, y is the dependent variable，for the observation vector N 1 ; X is explanatory variables,
for the matrix N  k ;  are regression parameters; W and M are N  N weight matrix,
representing the closeness between the regions and the correlation between the error term; u having
spatially correlated error terms;  and  are scalar,  reflecting the relationship between its
neighbors of y ,  reflecting the correlation between the error term. Spatial error model error term
ε satisfies:
ε : IIDN (0,  2 I N )

 2 I N is the variance of ε ， I N is the N

unit matrix.

Cliff-Ord type model can be interpretation by many of forms.
(1) Classical regression model
    0 , which do not consider any spatial correlation between the general linear regression
model.
(2) Spatial autoregressive model
  0 ,   0 ,   0 . Consider only spatial correlation between a first order lag, there is no error
model, there was no other exogenous variables.
(3) Mixed interaction spatial autoregressive model
  0 ,   0 ,   0 . Does not consider the correlation between the error components, but includes
explanatory variables and the lagged effects of the explanatory variables space, parameters to be estimated
by the spatial lag regression coefficients and coefficients of the explanatory variables of two parts.
(4) Spatial error model
  0 ,   0 ,   0 . Be interpreted without considering the spatial lag variables, the error term in
the linear regression model spatial correlation exists. Here, the explanatory variables and the dependent
variable adjacent areas affected by the explanatory variables simultaneously. Substituting the expression
(2) into (1), spatial error model can be organized into:
(3)
y  X  (I N   M)1 u  ε
(5) Spatial Durbin model
Spatial error model assumes that the error term and the explanatory variables are independent. In
fact, there may be correlation between the two, in considering the case of omitted variable bias; the
model (2) can be rewritten as:
(4)
u Xv
Among them,



v : IIDN (0,  v2 I N )
is scalar. Model (1) and (4) constitutes spatial Durbin model, (4) into (3)

y  X  (I N   W ) 1 ( X  v )

(5)

There are
(6)
y   Wy  X(    )  WX(  )  v
Including both the y and X spatial lag and also includes omitted variables, that is, unobservable
effects. This model subsumes the spatial error model (SEM) and the spatial autoregressive model
(SAR).
2.2 Model estimation
And spatial autoregressive model comparison, spatial Durbin model takes into account the weight
of the explanatory variables and the dependent variable spatial with unobservable variables correlation.
Since the model (6) can be organized into
(7)
y   Wy  X  WX  v
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And spatial autoregressive model comparison, spatial Durbin model considerations some more.
Therefore, SAR and SDM logarithmic likelihood function has many things in common. For the SDM,
the Anselin (1988), the model (7) using maximum likelihood estimation, denoted by

e  y   Wy  X  WX

The model (7) of the log-likelihood function can be written as
e 'e
(8)
2 2
According to Pace and Barry (1997), can be considered the integration of other variables, the
logarithmic likelihood function using scalar parameters  , said:
(9)
ln L ( )  k  ln | I N   W | ( N / 2) ln( S ( ))
ln L  ( N / 2) ln( 2 )  ln | I N   W | 

Obtained by solving the equation of scalar likelihood estimates of the parameters
solve the estimation parameters

̂ , and further

ˆ and ˆ . Disturbance variance-covariance matrix

ˆ  ˆ 2 [(| I  ̂ W |) '(| I  ˆ W |)]1
Σ
N
N
This allows the regression parameter estimates. Spatial autoregression model estimation process is
consistent with the SDM.
Spatial error model of the log-likelihood function

ln L  ( N / 2) ln( 2 )  ln | I N   M | 

e 'e
2 2

(10)

Where

e  (I N   M )(y  X )
Logarithmic likelihood function represented as an expression of



ln L(  )  a  ln | I N   M | ( N / 2) ln( S (  ))

(11)

S (  )  e(  ) ' e(  )

(12)

Where

According to the model (12), through the Newton-Raphson method obtain ̂ and further results
obtained other estimates
ˆ   ( ˆ )
2
ˆ  N 1S ( ˆ )
ˆ  ˆ 2 [(I   M ) '(I   M )]1

N
N
SDM is a nested model.
2.3 Model test
Spatial autoregressive model include regression test; significance test; parameters and spatial
correlation test. Spatial autoregressive model in many forms, estimates of the parameters of the model
tests need to consider whether there is spatial and the spatial autoregressive error and so on. Without loss
of generality, we consider that contains all the parameters to be estimated full model,  is one part of
the argument, g ( ) is about the estimate parameter vector regression parametric test set as follows:
H 0 : g ( )  0 ； H1 : g ( )  0

(13)

Wherein g ( ) are a set of test parameters, according to various estimation model contains
parameters will change. Such as spatial autoregressive model  , spatial error model  and  etc.
Specifically, the spatial autoregressive model, when there is no residual relevant, the existence of
autoregressive model test can be expressed as:
(14)
H 0 : y  X  u ； H1 : y   Wy  X  u
The model using maximum likelihood estimation, the likelihood function by the equation (8) is
given. The classical model of the original hypothesis obtained using OLS estimation parameters, the
corresponding Lagrange multiplier statistic ˆ is:
LM 

Where

(e ' WY s 2 )2
~  2 (1)
J

(15)
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( WXβ ) ' M X ( WXβ )
J  T 
s2

T  tr ( W ' W  W 2 )
M X  I  X( X ' X) 1 X '

s2 

1
e 'e
N

The remaining procedure is similar test model.
Verify the existence of spatial correlation between regional inspection generally use Moran's I
statistic, if W is not standardized weighting matrix processing, the statistic
e ' We S
(16)
I
e 'e N
Wherein e is residual of OLSE; the rows sum of spatial matrix W is S , through the row
standardized amount of statistics
e ' We
(17)
I
e 'e

Moran's I statistic is standardized after standard normal distribution:
I  E(I )
: N (0,1)
Var ( I )
Moran's I statistic similar to classical econometrics DW statistic.

3 Impact Energy Efficiency Analyses of Location Factors
We use the 2009 China 15 provinces 209 cities data to construct spatial location regression model
to analyze the impact of the energy efficiency of location factors. Energy efficiency, energy use per
capita ( AveEne , tons of standard coal / person) said that the main analyzes regional economic
development level and geographic location on energy efficiency. Factors affecting energy efficiency are
many, this paper consider geographic factors, which directly affects the level of economic development
in the region. Economic development represent by per capita GDP ( AveGDP , yuan / person).
We construct the basic model for the classical regression model
(18)
AveEne   0  1 AveGDP  
Table 1

Energy Efficiency of the Regional Regression Model Estimation Results
OLS
SAR
SEM
SDM
1.0015
-0.3870
1.2715
0.1289
Intercept (  0 )
(0.2938)***
(0.2447)
(0.5095)***
(0.2719)
0.9229
0.6966
0.9078
0.8998
Per capita GDP ( 1 )
(0.0944)***
(0.0815)***
(0.0853)***
(0.0857)***
0.6115
0.7312
Lagged AveEne (  )
(0.0000)***
(0.0000)***
0.7340
Lagged error (  )
(0.0000)***
-0.5706
Lagged GDP (  )
(0.1302)***
AIC
963.66
880.77
865.28
866.45
N
209
209
209
209
Moran's I Residuals
0.4901
0.0845
0.0069
0.0059
Moran's I Variance
0.0019
0.0020
0.0020
0.0020
*** indicate 1% significance level

Further consideration of spatial correlation, the introduction of spatial weights matrix, two adjacent
cities corresponding weight matrix elements are 1 and 0 otherwise, and its line of standardization. Take
into account the spatial autoregressive model, spatial error model and spatial Durbin model. Its
estimated results are shown in Table 1.
As can be seen from Table 1, China 209 cities findings show that the spatial location of the
estimated regression model was significantly better than OLS. Here in order to make estimates with
contrast, all models take into account the spatial weighting matrix.
From the model comparisons, SEM model considered better for spatial correlation. All model
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estimation parameters significant at the 1% level have passed the test. OLS of Moran’s I is 0.4901,
indicating that there is spatial correlation structure of the residuals. Other three models using better
reflects this spatial correlation. Akaike information criterion AIC also shows that the last three model
estimates better. Further analysis also showed that the spatial error lag effect is very obvious. Level of
economic development on energy efficiency has a significant effect, the higher the level of regional
economic development, per capita energy consumption is. However, the level of energy efficiency and
economic development is not synchronized between growths, with higher levels of economic
development; energy efficiency is also to improve.

4 Conclusion
Spatial location regression model for energy efficiency factors results show that these factors can
be better to use spatial modeling methods can be manifested. If you do not consider the spatial weight
factors, the constructed model will not correctly reflect the spatial correlation. In this paper, considering
the level of economic development of each region's energy efficiency, in fact, many factors affecting
energy efficiency. How to take into account other factors that affect the energy efficiency and energy
efficiency model in-depth analysis, we must according to the specific elements to be discussed.
Achieve energy conservation; creating eco-city is an important goal of urban construction. Urban
energy efficiency factor is the premise and foundation assessment. Many factors affecting energy
efficiency, by strengthening management factors cannot be changed in a short time and other factors
need to be treated differently. So, urban energy efficiency assessment should be based on analysis of
influencing factors on the basis of assessments. Regional differences in energy efficiency factors as a
monitored object, mainly used to detect this difference is enlarged or reduced. Location is an area
immutable factor, but also so-called management uncontrollable factors. In the energy efficiency
assessment, how to take full account of location factors impact on energy efficiency evaluation is needed
to further study.
This paper presents a statistical analysis based on spatial urban energy efficiency factor. Mainly
using spatial econometric analysis method factors were analyzed. This method is relatively simple, but
from the estimated results, the regional differences in energy efficiency associated with the basic aim to
achieve. But also some other issues require further consideration.
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Abstract: The paper,through the analysis of the change of time and the evolution of cultural trend of
thought, discovers that landscape design in the process of expansion and innovation should fully
consider the change and the evolution of spirit of time. The open lifestyle triggers human beings’ various
physiological and psychological demand; therefore, while maintaining the ornamental value of
landscape design, it is necessary to conform to the trend, to analyze the multiple demand of the public
and miscellaneous phenomena and behavior in open space from the perspective of environmental
psychology, praxiology and etc in order to reposition modern landscape design.
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1 Introduction
The accelerating speed of modernization and the sustaining application of technology have
determined their remarkable cultural dominance in modern society. The late machine age and the early
information age have generated enormous influence. These changes widen the conception of space and
narrow that of time simultaneously. The activity places will gradually manifest a mobile status. In
landscape design, protection is necessary; expansion and innovation are even more important. From the
angle of ecology the current environmental conception reminds people to protect the environment, to
utilize the method of environmental science and artistic landscape design and to perfect and renovate the
environment which human beings depend on for living.
Modern landscape is initiated in 1925 Paris International Modern Arts Exposition. In the late 1930s,
Harvard Revolution, launched by J. Rose, D. Kiley and G. Eckbo, etc, provided strong propulsion to
modern landscape and made it develop to be fit for the spirit of time. After World War II, a group of
modern landscape design artists made vast theoretical explorations and practices, which diversified,
deepened and expanded the intention of extension of landscape design. In the late 20th century,
Canadian scholar C. Waldheim coined Landscape Urbanism based on the researches of American
landscape architect J. Corner and etc. Later, M. Mostafavi led Britain AA School and made a stir in a
larger scope. In China, Yu Kongjian declares that in the age of internationalization and urbanization,
landscape design is not the extension and the product of landscape art but it is “an art for survival”
which our ancestors accumulated.
Modern landscape architecture has evolved from classical one to open modern space and then to
open modern landscape and land art, its intension and extension immensely being deepened and
expanded. From urban design (e.g. landscape city) to urban square, college campus, riverside landscape,
anterior square of building, atrium, road greening and retaining wall, none of their design does not start
from modern landscape architecture. At present, openness, popularization and publicity have become the
basic characteristics of modern landscape. These extension and expansion cannot be separated from the
cultural trend of thought brought by the changes of time; they also cannot do without the awareness of
the traditional culture.

2 The Changes and Evolution of Time
From the mid 19th century, The American City Park Movement, represented by Olmstead, offered
a clarified identification to modern landscape design, though it did not create a new style of landscape
design. The movement emancipated classical garden from the dominance of aristocracy and royal court;
therefore the classical garden acquired complete openness, which paved the way of its further
development. Standing at the starting point of the age and looking back to the past, it is not difficult to
find the restriction of classical Chinese garden. That is to say, classical Chinese garden shows, to a large
extent, repulsion to other types of garden in esthetic environment. In order to cater to the esthetic
conception of Chinese scholar-officials, classical Chinese garden created superb skill of dealing with
small landscape. However, too much emphasis on minor things usually causes tediousness and
encumbrance, the garden falling into the taste and enjoyment of a few people as a consequence. It is the
extremely exquisite esthetic conception that greatly damages the mood of classical garden. No wonder
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that some private gardens of Ming and Qing Dynasties congest with noisy and disordered people when
they are open to the public. In comparison, Japanese garden has made tremendous progress of
modernization and a large number of eminent masters and their works of landscape design have had a
place in the world. Other people ascribe the reason to the different personalities between Chinese and
western people; they hold the view that implicitness and introversion is the characteristic of traditional
Chinese culture, the exterior expression of which is to be low-profile, quiet and peaceful. However, the
Europeans are outgoing and extroverted, the exterior expression of whom is to be rational, frank, and
active.
2.1 The acceptance and rejection of functional orientation
The basic function of both classical oriental and occidental garden is for appreciation. Its service
target is a small number of people represented by royals, aristocrats and etc. Therefore the function of
garden is designed on account of their daily activities and psychological demand. This is in fact a
functional orientation away from the public and reflects the restriction and monotony of garden’s
function in social hierarchy. People’s physiological and psychological demand is becoming more
diversified with the rapid development of modern productivity and the more open lifestyle.
While maintaining the appreciation value of it, modern landscape design should comply with the
trend and analyze the multiple demands of the public and miscellaneous phenomena and behavior in
open space from the perspective of environmental psychology, praxiology and etc in order to reposition
modern landscape design. Modern landscape design confirms the scale and the scope of behavior setting
by qualitative study on the distribution of people; moreover, it works out an appropriate and smooth
streamline (e.g. to take a shortcut, to make a left turn, or to know the route, etc). In order to make a
scientific arrangement, environmental psychology proposes a series of index models to provide the basis
for landscape design under different circumstances. In general, the functional orientation of modern
landscape is not restricted to single classical garden but is developing deeper and more detailed
microscopically and more diversified macroscopically.
2.2 The birth of consumerist landscape under the promotion of household, commerce and
entertainment
As the automobile has altered the life of industrialized countries, people’s living patterns facilitate
the construction of the suburban housing. Surrounding the main city, the suburban housing is a wide belt
constructed by converged developers. It successfully materialized the well-planned suburban
construction in the 1920s, and green belt cities and towns in the 1930s.
The curve road, by removing the corridor landscape and constraining the view around the curve,
brings about an unexpected surprise. This method will ease the monotony of new residences constructed
on a uniform plot above eye level. The trees are growing; the household owners are starting to fence
around their garages; the ancillary facilities are being constructed and the gardens are planted. These
ways to improve and individualize the dwellers’ surroundings will eventually manifest a landscape-style
appearance of less manual intervention. The developers, in the process of naming their small plots, often
singly use or combine these words including park, woods, valley, mountain, lake or lawn; thus it
facilitates the birth of the whole community as a public garden.
The people’s activities in the community further promote the development of commerce and
entertainment, which enables modern landscape to demonstrate another characteristic: commercial street
and theme park.
While indicating the “theme” of landscape, we cannot neglect one thing: protection. It is necessary
to truly respect the important relics of the past, as the meaning of the relics is more profound than that of
the exploration of history, themed entertainment, commercial properties or political announcement. It is
of the same importance to protect the authoritative landmarks and natural reserves for the sake of the
planet earth and human beings’ happiness.

3 The Protection and Development of Landscape
The rapid change of landscape design is an important product of modernization. The accelerating
speed of modernization and the sustaining application of technology have determined their remarkable
cultural dominance in modern society. The late machine age and the early information age have
generated enormous influence. These changes widen the conception of space and narrow that of time
simultaneously.
3.1 The protection of past cultural heritages and their characteristics
The protection of landscape is a part invested in the environments and these environments consist
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of design space and local site with historical meaning, esthetic value and symbolic intention. To protect
also means to reconstruct, because all buildings and artifacts will be changed and damaged as time goes
by. If a protected and restored target contains sufficient esthetic and significant value, it can be taken as
a cultural heritage in a broader sense. The method will be a mass reproduction and replication to the
original historical form through other contexts.
Protection, as an approach to confer commemorative value on the environment of buildings, is
closely associated with the protection of natural resources. The protection of natural areas can prevent
them from the damage of human activities, because these activities threaten the quality of those areas
and the habitats of other creatures.
The decoration of the past natural traces in their protection and restoration reflects our respect
towards the memory or mysteriousness it contains. The current, restored or reconstructed landscape, full
of golden brilliance of romanticism, makes one recollect the past. For a typical landscape, everyday
seems to be yesterday, or it has, more exactly, the same reminiscence about the past.
3.2 Environmental protection: environmental science and artistic landscape design
Ecology is one of the most important subjects in the 20th century. From the 1960s, the research on
ecology leads to the emergence of applied ecology which has a great influence on landscape architecture,
architectural complex and city planning.
Although the contemporary landscape architects do not discard the special art and craft of the past
several centuries and the traditional rules, they rely on some rules of these design styles and McHarg’s
thought of environmental master. Many people seek for the thoughts of conceptual artists to create their
works. They regard the imaginary resources as stones, soil and water to create land art and to form
landscape. At the same time, land artists share the identical concern with environmentalists in order to
join in the work of the same way and scale.
3.3 Mobile places and land art works
What makes land art different from other artistic trends is that land art from the 1960s is a real open
up in landscape design. Land art brings us a lot of new things which are long-ignored and are lacking in.
Combining nature with art, artists alter the usual practice that nature complies with man and create a
school of works where artificial art complements natural creation.
Activity places can provide various experiences, such as discovery, enjoyment, interaction and
mobility, which are the conception of the 20th and the 21st century. Other forms of land art and
conceptual art, with the evidence to justify the value of the contemporary civilization, diversify man’s
comprehension to time and space and expand man’s horizon and imagination to the universe.
Furthermore, they offer people with intricate and ineffable feeling. To understand the movement is part
of the experience space, and the feelings that one has are the most essential. Therefore a conclusion is
drawn: the creation of activity places and the emergence of landscape have the same function to
structure the world, thus becoming a cultural geography.
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4 Conclusion
The paper studies the spatial forms that landscape architecture has accumulated in the past
thousands of years and summarizes the strengths and weaknesses of the representative landscape
countries. The paper finds out that in the field of landscape design, neither does it produce a craze as the
early stage of architectural design nor a determined abandonment after transient compassion. Landscape
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design is all the way a mild reference. Based on this conclusion, the paper proposes that Landscape
design in the future expansion and innovation, the change of spirit of time should be fully taken into
account. It is also quite necessary to conform to the trend, to analyze the multiple demand of the public
and miscellaneous phenomena and behavior in open space from the perspective of environmental
psychology, praxiology and etc in order to reposition modern landscape design.
The accelerating speed of modernization and the sustaining application of technology have
determined their remarkable cultural dominance in modern society. The late machine age and the early
information age have generated enormous influence. These changes widen the conception of space and
narrow that of time simultaneously. The activity places will gradually manifest a mobile status. In
landscape design, protection is necessary and it includes the design spaces and local places with
historical meaning, esthetic value and symbolic intention.
The society and economy are developing in an unprecedented speed, so are the cities. As a result, it
is a significant subject to create landscape with novelty and characteristics of time. All modern
landscape design will search for the best relationship between different living environments. The
essence of nature is incessantly changing; therefore the design must be kept on without ultimate
perfection.

References
[1] Zhang Zhen. Inheritance and innovation in modern landscape design[J]. World Architecture, 2003(11)
(In Chinese)
[2] Yu Kongjian. The art of survival: orientation of contemporary landscape design[J]. Architectural
Journal. 2006(10) (In Chinese)
[3] Chen Jieping, Ge Ming. Study on the background and pedigree of Landscape Urbanism[J].
Architectural Journal, 2010 (11) (In Chinese)
[4] Liu Cong. The Practice of the Art of the Mother Earth in the Design of Modern Landscape[J].
Planners, 2005 (02) (In Chinese)
[5] Wang Xiangrong, Lin Jing. Western theory and practice of modern landscape design[M]. Press of
Chinese Building Industry, 2002:6 (In Chinese)
[6] Shen Xianshi. The influence of modern art creative thingking on the modern landscape design[J].The
Architect, 2006 (05) (In Chinese)
[7] Ahern J.Greenways as a planning strategy[J].Landscape and Urban Planning,1995.33:131-155
[8] Lewis P H.Quality corridors for Wisconsin[J]. Landscape Architecture, 1964(1).33-4

Proceedings of the 11th International Conference on Innovation & Management

·209·

Exploratory Sustainable Designing of Product Service System
Han Shaohua, Zhou Yide, Chen Hanqing
School of Art and Design, Wuhan University of Technology, Wuhan, P.R.China, 430070
(E-mail: pdfs@qq.com, izyd@qq.com, chq2004@126.com )
Abstract: Objective with the system of public rental of bicycles in Wuhan as the background, PSS
(Product Service System) and social innovative and cutting-edge practice have been probed from the
perspective of the Chinese environment. It analyzes Product Service System of urban cyclists. in order
to find the right way of design for sustainability. Result we conclude the design method in the designing
program CCS（Citizen Cyclist System）and its impacts upon designing. We also have tried to delve into
the roles and effects of design-related institutes and innovative groups on promotion of sustainability.
Conclusion in view of the social needs and current status of educational practice, it is necessary and
imperative to launch PSS of sustainable designing, comprehensive and broad-brush theoretical research
and exploratory study of practice.
Key Words: Product service system; Design for sustainability; Bike rental system

1 Introduction
Design for sustainability is one of crucial research topics in the field of designing nowadays. Its
theoretical framework stems from ecology and realistic momentum results from grave concern about the
deteriorating ecological environment. Concern about social justice, whose main intervening factors
includes Product Service System and Social Innovation, is a hotly researched topic in current days.
European institutes of designing, headed by Politecnico di Milano have established social
innovation as an independent research field and teaching module. Chinese precursors of designing
include Professor Liu Guanzhong’s human affairs of designing at Tsinghua University, Professor Chen
Hanqing’s innovation of product system at Wuhan University of Technology and Professor Liang Ting’s
culture-based sustainable designing at The Hong Kong Polytechnic University. More and more
researchers and designers have been focused on the topic of design for sustainability.
The emphasis of sustainable designing has shifted to people’s livelihood, but its theoretical research
and educational promotion are still at an initial stage in China. Most institutes of designing do not offer
the course of sustainable designing. But in view of the social needs and current status of educational
practice, it is necessary and imperative to launch PSS of sustainable designing, comprehensive and
broad-brush theoretical research and exploratory study of practice.

2 Concepts
2.1 Product service system
PSS can be viewed as a shift of innovative strategies under new circumstances: to meet various
needs of customers, change must be made from individual marketing of products in the form of
materials to supply PSS, which can be categorized into three types: product-oriented services,
result-oriented services and use-oriented services. Immateriality is characteristic of PSS. But it is worth
stressing that immaterial services rest on materiality. From the perspective of sustainable designing,
immateriality is conducive to complete usage of things. In a way, proper systematic designing can not
only enhance experience of using, but also considerably reduce waste. The goals of product service
system are to incorporate innovative solutions of service systems and to guarantee a win-win to all
people concerned from the different needs and existing problems.
2.2 Social innovation
Social innovations are defined as innovative activities and services, developed and propagated by
social groups, for the purpose of meeting certain social needs. And all activities are social. Social
innovation is a process of change, during the process various roles, including end users, entrepreneurs
and employees, local institutions and civilian and social organizations, take an active part in the activity
and put forward new ideas and solutions. By means of campaigns of social innovation at the grassroots,
society and organizations and consciousness of civilians can be cultivated and also transform the roles of
individuals in the social systems, and enhance the initiative of individuals. These properties of social
innovation correspond with our hypotheses: to better people’s lives not at the expense of environment
and resources. Since social innovation is a brand-new research field in China and abroad, a lot of work
has to be done accordingly.
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In February 2008, American president Barack Obama announced to install a new office of social
innovation at the White House. In the past few years, measures by the governments in countries like
Britain, Denmark, Italy, Australia, Spain and Korea have been taken to promote innovation and shift
from the margin to the core. Doubtless, China will become the largest base of experiment and practice in
terms of its specific economy, social and historical backgrounds.

3 The Wuhan Public Bikes Rental System
Injection of 0.3 billion RMB, thousands of stops, 100000 bikes and a million cards … the once
widely publicized project of public bikes in Wuhan has created a splendid vista of streets filled with
bikes. However, after more than four years, things like lack of sufficient bikes, difficulty in renting bikes,
disuse and disrepair of some stops emerged as a result. A mad scramble for renting a bike is turned into
returning cards by lining up and the project of catering to the public minds into the disgusting project.
Based on a survey in terms of public bikes by QQ.com（http://page.vote.qq.com/?id=1090572）, 8764
persons expressed dissatisfaction with the project and 539 persons (44.99%) expected free services.
Take for example the two stops near the teaching building at Wuhan University of Technology
where the present author is working (illustrated in Figure 1). Due to out-of-the-way location, the ten
bikes there were not ever rented by anyone and had to be locked together; the other stop, situated on the
sole way to and from the teaching building, was closed for a long time in terms of its electronic system
of parking and usage because a drugstore stood in the way.

Figure 1

Public Bike Rental Stops Near the Teaching Building

Attribution of current plight of public bike rental in Wuhan to pursuit of excessive profit by
enterprises and lack of governmental management is not unreasonable. But as a person from an
institution of designing, the author, by making an analysis of the usage of urban bikes on the part of the
research team of sustainable designing at Wuhan University of Technology and by promoting
experiences of usage and vivisecting various needs of users, has tried to establish a organizational
platform for public services. The author has discovered that, the bike service system, as a part of urban
public services, can enhance users’ sense of participation and reap more profit by incorporating relevant
theories of service systems. As for users, the current service is more convenient and speedier than
owning a bike; the supplier of the platform may profit from the services of bike rental rather than from
the advertising in such stops, stall fees and other dishonest earnings.

4 the City Cyclist Service System
4.1 Discoveries
Researches on related service contact points and key links of the bike public rental system in
Wuhan have shown that its unpopularity is caused by the failing of both the combination of customer
demand division and satisfaction of requirements for experience and upgrading. However, the service
platform can realize green travels of bike users and bring about reasonable benefits for service providers.
It is essential that a relatively closed loop of supply can be established. The use of bikes which is
original trading process is changed to a kind of service. Users are not owners of product throughout the
entire life cycle of the product. It is apparent that service suppliers can get more profits only by
extending lives of bikes, reducing energy consumptions of various links and improving the recovery rate
of waste products and efficiency of waste treatment. Therefore, in the process of providing services
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manufactures and related platforms will actively and passively make products with low carbon and low
consumption comparing to their passive behavior in the past. Actually, the economy based on PSS has
higher Eco-efficiency than that built on separate production and consumable products as the former can
transfer ownership of material goods to manufactures from users.
4.2 Design concepts
Upon related analysis and technical processing (illustrated in Figure 2), CCS meets people’s
requirements for riding bikes after referring to successful business models of websites for renting cars,
traveling and cycling, integrating direct outdoor cycling solutions and providing a brand new service
model. With the help of such a public service platform as providing bikes and required services for bike
users, users only pay for services without actually owning bikes. According to related experiences of
“the bike public rental system in Wuhan, rent is more operational than share . In fact with such product
system services the use efficiency of bikes has been greatly improved while the vacancy rate of bikes in
the whole district will be significantly reduced. To some extent, it is benefit to reduce the total amount
of bikes kept by the same district in the city. Meanwhile, the participatory product system services can
improve user’s accomplishment for participation and happiness for utilization which is greatly beneficial
to change user’s traveling ways and life concepts.

Figure 2

The Diagram of CCS’s Analysis Process

4.3 Guidelines (take renters for example)
CCS mainly consists five steps namely information sources, choosing bikes, payment, using bikes,
returning bikes and community which are detailed as follows:
①Information sources: Upon analyzing potential contact points of bike service system, search for
related renting information from two dimensional codes, posters, brochures, store advertisements and
platform information in public places.
②Choosing bikes: CCS provides users with personalized bikes and operational programs as well as
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experiences shared by cyclists. According to personal requirements and considering comprehensive
information of bikes, users can choose their favorite ones.
③Payment: After choosing bikes and related services including cycling routes, users can be
entitled and sign certain bike insurance agreement and other safety agreements with the platform as its
members after the payment.
④Using bikes: CCS prepares corresponding types of bikes chosen by users in the nearest sites in
advance through integrating information. Besides, it reminds buyers to get their bikes through APP,
message and WeChat and keeps assisting cyclists in their using process.
⑤ Returning bikes: From an hour ahead of the end of the rent, CCS will supply services for
reminding every ten minutes. Buyers can make their choices to reserve the application or return and pay.
⑥ Community: As the market segments of the city bike service system, it is one of CCS’s features
to cultivate users in the community. Senses of affiliation and presence will further improve joyful
experiences of cycling after sharing cycling experiences and displaying cycling processes in organized
activities.

5 Conclusion
As one of the research focus of sustainable designs, the product service system has provided a new
concept for current designs to escape from shackles of changing appearances. However, it is a realistic
that it will take long time for most of products in such frantic situations of business to make
manufactures and social organizations to transform from producers and sellers to possessors of products
and act as service suppliers. It is fortunate that after related social exploration and innovation PSS has
reflected great vigor and vitality no matter as a commercial mode or just a teaching practice.
Governments, enterprises and colleges shall actively take their corresponding social responsibilities and
seek for social harmony, business success and teaching uses in the corporation. In the critical period of
the society’s active transformation for sustainable development, the more prototype researches and
practice opportunities we provide, the more probabilities of the earth’s greening.
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Abstract: The system dynamics (SD) and the multi-agent theory (MAS) are used in this paper as a
basis for establishing a model of the regulation effect of food safety risk perception, and evaluating
the regulation effects. This study takes the four regulating main body of food safety risk perception as
the four adjustment variables, namely main consumers (C) ,Governments (G), corporations (C) and
industries (I), they constitute a multi-agent system (MAS). Then we introduces a system dynamics

model to simulate and discuss the problem from both qualitative and quantitative aspects. It is
expected to provide a reference for the national macro-control or enterprises’ market forecasts in
method and theory.
Key words: Food safety; Risk perception; Regulation effects; Regulation model

1 Introduction
Because of frequently food safety incidents, consumers’ confidence in Chinese food safety has
declined greatly. As a consequence, consumers begin to doubt the government’s credit. Not only
Chinese people but also European consumers lose confidence of Chinese food. A study[1] showed
consumer confidence in the European food safety has declined in recent years. Yan Jin[2] also pointed
out despite the importance of affect in persuasion and strategic communication, there is a lack of a
systematic and integrated approach for understanding how discrete emotions publics experience in crises
and their behavioral tendencies are associated with their cognitive appraisals.
There are many researches on food safety regulations, such as Anna[3], David L[4], and Rundmo[5].
However, only little research is relevant to consumer risk perception of food safety. So the present
researches seldom focus on the adjustment on the consumer food safety risk perception from the view of
the government, the enterprise, the industry and the consumer. The study will use the multi-agent system
and the system dynamics to discuss the issue, and it is expected to offer reference information to the
government and the enterprise in managing food safety risk and to make the society harmonious.

2Multi-agent System For Food Safety Risk Perception
According to the characteristics of the food safety risk perception, there are four important
factors, containing consumers (C), the government (G), corporation (C) and industry (I), these four
factors interrelate and constitute a complex dynamic feedback system, which is referred to as a food
safety risk perception system. There is both a loosely coupled relationship among consumers,
governments, corporations and industries, and there is also a certain level of relationship, each
variable has the right to make independent decisions and take actions, but certain upper and lower
relationship also exists. Taking the four adjustment variables for four agents, the multi-agency
theory is applicable for analyzing the complex regulation effect model “CGCI-A” of food safety risk
perception.
Within the scope of the multi-agent system of CGCI, the relationships among each proxy need
to be coordinated. The coordination model is used to provide a formal framework to express the
interaction between agents, and the coordination model is to deal with the creation and deletion of
the agent, the communication activities among agents, agent distribution and mobile in the
multi-agent system space, and agent behavior synchronization and distribution with the time and
space. A coordination model should include three elements: the coordination body (an extended
body and an open body), the coordination media (model core), and the coordination rules (to specify
how changes of events and state happened and the means of dissemination). In the CGCI
coordination model, Consumers, governments, corporations and industries, the four adjustment
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variables are the coordination bodies (the open type), they continue to exchange information, and
the model is a dynamic coordination model. The ultimate goal of food safety is the coordination
media of multi-agency coordination model of CGCI which makes the four parts interact and become
a unified whole, is the CGCI-core to be grouped together. So it can be seen that the coordination
media does not concerned about the actual data exchange in the process, but rather to control the
abstract space of interactions among agents. Those agents reflects itself are regarded as the
coordination rules, such as consumers’ self-factors leading to the change of risk perception, the
government formulating the “food Safety Law” , industry regulating the standards of food industry,
enterprises strengthening risk supervision, etc.. As the coordination rules, they are used for the
definition of the CGCI coordination body interactions events and the improvement of the
coordination media of the food safety.
In the multi-agent system of CGCI, cooperation among agents is accomplished through
communication and consultation. Consultation includes the discussion of exchange views, the
discussion is the manner of speaking which is designed to change each other's intentions. Consumers as
an agent, its ultimate purpose is to be able to buy safe food; government as an agent, its intent is to
ensure that consumers eat absolutely safe and green food; and the fundamental intent of corporations is
able to produce safe and green foods, and at the same time, must also be able to obtain certain benefits;
while the intent of the food industry is to ensure the safety and green of the food, at the same time, it
must also regulate market activities, so four parts need separately argue and evaluate others’ opinions,
and then decide whether they should change their intentions and behavior, or through negotiation toward
a favorable direction for each mobile. For effective consultation, the agents of the CGCI model must be
able to express and maintain their own beliefs, desires, goals and intentions. Secondly, an agent can
speculate on other agents’ beliefs, desires, goals and intentions, and thus can play an impact on other
agents’ beliefs, intentions and behaviors. Such as the government rewards food safety enterprises, and
punishes and rectifies the enterprises with the problem of the food safety risk; the industry takes the
rewarded or punished companies as a sample to provide an example or warning to other companies. The
multi-agent consultations have helped the achievement of goals for agents, using the consultation,
persuasion and punishment to make the persuaded side to take actions in favor of their own actions, this
is the application of MAS in the consultations.

3 System Dynamics Analysis of Food Safety Risk Perception
From the system point of view, the four factors in the CGCI model can be seen as four different
subsystems, the four subsystems have not only the internal energy dissipation and interaction, and
between each other, have also the characteristics of the information exchange. Form the emergence of
the concept of the self-risk -perception to the concept of the network radiation of risk perception, it
indicates better the systematic point of food safety risk perception. Involving consumers, governments,
industries, and corporations, the food safety risk perception is a complex dynamic system, which
focuses on mutual relations subsystem. The risk perception can be seen as a system within which there
are a variety of information feedback, the performance of a dynamic, the complex and multiple feedback
characteristics. Food safety risk perception involves from consumers, governments, industries and
enterprises, as well as the interactive relationship of the dynamics information flow. The variability, the
dynamic and the unpredictable of food safety exacerbates the complexity of the interaction relationship.
Using systems thinking and modeling of complex systems-related to analyze the food safety risk
perception system, and understand its complex and dynamic characteristics, then via systems thinking,
food safety risk perception system is defined as: obtaining of (input) the risk information, conversion
(output) of the risk perception, thereby affecting each unit’s behavior of CGCI. The inputs and outputs
can be direct or indirect. The most fundamental properties of this system are positive and negative
feedback. The general process to deal with the problem through the system dynamics is: the question reference behavior-pattern analysis - proposed assumptions - model simulation. The System Dynamics
modeling steps are shown in Figure 1.
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Figure 1

System Dynamics Modeling Steps

3.1 System dynamics model constitution of CGCI
Dynamic system model is component of the accumulation，the information, the flow rate and the
flow organically, and it describes a feedback system, any complex description of the system must be
constituted by four basic elements. Fig. 2 is the system dynamics schematics, which includes basic
elements – state, information, decision-making and action; two basic variables - level variable and speed
variable; a basic idea - feedback control.
3.1.1 Food risk information accumulation
The accumulation means accumulations of flow objects within the system, such as the depth of the
liquid in the container, the amount of inventory in the enterprise, the total population and the total
number of a species. The fluctuation amount of the accumulation is equal to the time interval times the
difference between the input flow rate and output plot within a certain time interval. Accumulation may
be the stream accumulation in the object visible network, and may be the accumulation of information in
the information network. For example, the satisfaction of the people can be the accumulated amount and
can provide status information to decision makers. The accumulation and the actual state of the system
corresponds, therefore, it is the core of the system described, the so-called dynamic behavior of the
system namely mean the process of accumulation changes with time.
3.1.2 Speed of information dissemination of food safety risk
The flow rate is the description of the system activity itself, is the flow of the unit time. The flow
rate variable is also known as the decision-making function. If the accumulation is the results state of the
system activity, then the flow rate is the description of the system activity. Accumulation and flow rates
can be distinguished from the dimensionless, but it cannot believe the variables with the time
dimensionless must be the flow rate. Accumulation variable is a bulk of the flow, which not only has
information on the present state, but also retains the past state information, and the flow rate is
expressed only for the information now. In the system dynamics model of CGCI, the speed of
information dissemination of food safety risk can be seen as the flow rate. the difference between the
flow rate and the accumulation is that, beginning with a moment, make CGCI system suddenly stopped,
if a variable has residues, not immediately is to 0, then the variable is the accumulation of the stream; if
a variable is immediately up to 0, it is the flow rate. Using this method, it can be determined the food
risk perception is the accumulation and the speed of information dissemination of the food safety risk is
the flow rate.
3.1.3 Food safety information flow
There are Streams flowing, at the same time the activities of the system can also be based on the
state of the stream. In the system dynamics model of CGCI, the information flow, namely food safety
information flow, is passed in the system.
3.1.4 Other elements
In addition to the above composition factors, the System Dynamics constitutes information, delay,
noise, and distortion. The information delay is inevitable, it will give out the error to control and cause
system instability, or even out of control. For example, the Government formulates food safety policies
and enterprises implement these policies, they are not synchronized, and thus there is a time difference
in time which is referred to herein the delay. Noise means outside things of useful information. How to
eliminate noise and improve the data quality is the focus of the system problems. And the subjective
aspirations as well as the organization may cause distortion of information. More attention must be paid
to try to weaken the distortion.
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3.2 Subsystem analysis of CGCI
According to the analysis of the actual experience, the complex dynamic relationship exists among
governments, consumers, industries and enterprises. The Government can guide consumers to
strengthen the understanding of food risk perception in the right direction and consumer attitude towards
food security can affect to some extent the Government's initiatives and decision-making. The
Government makes great efforts to manage food and make a clear division of labor. Such as, the State
Council Food Safety Office is to strengthen the coordination, supervision and guidance; Department of
Agriculture is to supervise the primary agricultural products; AQSIQ takes charge of the production,
processing, import and export activities; Department of health bears food safety coordination; the
business sector is in charge of the food distribution industry; MIIT manages the food industries; the
Food and Drug Authority inspects the consuming environments; the public security organs fight against
food safety crimes, this series of departments provide protections for food safety, thereby affect the
consumer food safety risk perception. The industry’s market access system of food safety and timing
rectifying the food market order are imposed to be executed by the Government, and also in the
performance, provide to find the shortcomings and deficiencies in the food safety supervision for the
government. Carrying out special clean-up will create a safe market environment. Such as to carry out
the festival market special inspections, to carry out a special inspection of agricultural products business
households, to carry out to check the quality guarantee period of food and the goods quality, and
resolutely ban the sale of expired and moldy food, to carry out the non-certified food inspection, and this
series of initiatives ensures that the implementation of government policies. These initiatives effectively
reduce the food safety risk, but also affect consumers’ food safety risk perception. The consumers’ food
safety risk perception is from several aspects: the individual experience, the market environment and the
product knowledge. Experts believe that consumers’ risk perception has six dimensions, namely the
physical loss, the loss of performance, the loss of money, the loss of time, the loss of social and the
psychological losses, this division considers the loss to be equivalent to the perception, though it is not
perfect, but it fully expresses a qualitative understanding of consumers’ food safety risk.
Table 1
Variables
abbreviation
CRPL

Consumers

Governments

Variables of Each Sub-System

Full name of variables
Consumer risk perception level
[14]

Meanings of variables
Represents The accumulation amount of
consumer risk perception in a certain period of
time
Represents the consumer attainment of cultural
education
Represents the awareness of food safety, the
higher the level of knowledge, the higher
cognitive
Represents the change rate of the consumer risk
perception level on the time
Represents the change rate of the consumer risk
perception level on the time
Represents the ratio of the risk perception to the
food risk

KL

Knowledge level

PFS

Perception of food safety

RFR

Risk forgotten rate[15]

RPR

Risk perception rate[16]

RPP

Risk perception proportion[17]

FC

forgotten coefficient

The smaller the value, the better memory

CFG

Coordination function of
governments

GDE

Government decision-making
efficiency

FIO

Food information openness

SLR

Soundness of laws and
regulations

PC

Punishment and crackdown

Represents the changeable rate of governments’
coordinating role intensity
Represent the efficacy of a series of initiatives
taken by governments response to the Food
accident
Represent the supervision and oversight
enterprises while providing related information to
consumers
Represent the perfection of the laws and
regulations of the industry in order to constraint
food companies,
Represent the management of food companies
with mandatory supervision
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CFE
CCE
Corporations
CRB
IFSS
IEE
CFI
Industries

ISS
IDIS
SI
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Coordinated function of
enterprise

Represent the efficacy of a series of initiatives
taken by enterprises response to the Food accident
Represent the efficacy of a series of initiatives
Corporations Coordinated
taken by Corporations response to the Food
efficiency
accident
Represent the important factors that affect the
Corporate reputation and brand
consumers risk perception
Represent the effectively guarantee their own
Internal food safety system
food security
Represents the changeable rate of industries’
Industry executive efficiency
coordinating role intensity
Coordinated of function
Represent the efficacy of a series of initiatives
industry
taken by industries response to the Food accident
Represent the various aspects security involved in
Industry security system
the food production to sales
Improvement degree of Industry
Effectively put an end to the involvement of
standards
non-formal food companies
The mutual supervision of the industry
supervision of the industry
contributes to food security

Therefore, the study proposes a hypothesis: assumed that each subsystem of the CGCI model
system is a complex dynamic system, and each subsystem has many sub-factor (also known as
variables), the analysis of variables for each sub-system is shown in Table1.

4 Conclusions
Consumer perception of food safety risk is the results of the interaction among governments,
industries, and enterprises. Failure of the interaction may cause negative effects to the consumer risk
perception. By way of mutual adjustment, governments, industries and food companies make the
accumulation of knowledge of risk perception richer, and risk perception of consumers increasingly
reasonable. Food safety is a shared responsibility of governments, industries and enterprises, and
maintaining safe food and reporting the food safety hazards are also food producers’ obligations. With
consumers’ feedback to the government along with the help of the government and the industry, the food
producers must also strengthen their own food security, improve the security system, and improve their
reputation and brand, by doing so, the food safety environment will become much better.
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Abstract: This paper is aimed at proposing a conceptual framework for creating a platform for
facilitating communication between key actors of a supply networks. This paper focuses on providing a
holistic view that encompasses the focal company, its suppliers and customers. The research presented
in this paper is based on comprehensive literature review as well as the single case study of a
manufacturing company operating globally. The proposed conceptual framework is expected to
contribute to the development of scientific knowledge as well as to practical operations of supply chains.
Key words: Supplier integration; Customer integration; Information flow system; Conceptual framework

1 Introduction
With the growing complexity of today’s supply chains operations it has become clear that
companies need to rethink their operations to be able to better serve their customers. Increasing
complexity of supply chain operations can be largely contributed to changing, unpredictable and highly
segmented demand, growing awareness of customers that is expressed in terms of e.g. the willingness to
pay for performance only. Those conditions poses a wide variety of challenges on supply chains
however, they can also be perceived as an opportunity to create a competitive advantage based on the
effective communication and information flow in within a supply network.
This paper is aimed at proposing a conceptual framework for creating a platform for facilitating
communication between key actors of a supply networks. This paper focuses on providing a holistic
view that encompasses the focal company, its suppliers and customers. The research presented in this
paper is based on comprehensive literature review as well as the single case study of a manufacturing
company operating globally. The proposed conceptual framework is expected to contribute to the
development of scientific knowledge as well as to practical operations of supply chains.
The research objectives addressed in this paper are based on the comprehensive literature review
and the identification of the relatively scarcely researched field of supplier buyer and customer
integration. The scientific literature provides a wide array of reference however, the customer and
supplier integration processes are addressed separately rather than holistically for more accurate picture.
Therefore, this paper aims at providing a conceptual solution for key partner integration within supply
chains. In order to achieve that the following research objective is addressed:
How integration of customers and suppliers help manufacture to improve the information flow
system?
This paper serves as a contribution to improved operations based on the creation of long-lasting
relationships between the members of supply chain. It is expected that the conceptual framework
proposed in this paper will contribute both to the development of scientific knowledge and to facilitating
the real life operations of global supply chains. In order to address the latter, the research presented in
this paper is enriched with empirical evidence of a company operating globally and working with
multiple suppliers and end customers.

2 Literature Review
Previous research on supply chain management has used different set of theories (e.g. network
theory, diffusion of innovation, technology acceptance model etc.) to define the information system or
integration throughout the supply chain. This study however combines resource based view (RBV) and
dynamic capability theory (DCT) to investigate how customers and suppliers integration helps
manufacturers to improve the information flow system and performance. It provides a comprehensive
understanding of the phenomenon by offering a conceptual framework to get competitive advantage
based on these theories. Resource based view presents an in-depth understanding of a firm’s valuable,
heterogeneous, rare and inimitable resources and capabilities in order to get sustainable competitive
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advantage (Teece, Pisano &Shuen, 1997; Helfat&Peteraf 2003; Möller&Svahn 2006; Danneels 2008).
Information flow integration establishes a functional competence that enables effective functioning
between suppliers, manufacturers, and customers to produce operational performance (Cepeda& Vera,
2007; Winter, 2003; Zollo& Winter, 2002). On the other hand, dynamic capability theory describes
reconfiguration and integration of inter-organizational capabilities and resources in rapidly changing
environments (Teece et al., 1997).
In today’s global era, companies are dealing with greater challenges of quality of their business
operations to keep the customer satisfied throughout the supply chain. Increased global competition has
led companies to rethink and redesign their business models more competitive. During the past two
decades, academia and management has been focusing on building the relationships with the key
partners to get competitive advantage (Miocevic&Crnjak-Karanovic, 2012; Cannon &Perreault, 1999;
Ganesan, 1994; Wisner, 2003; Ulaga&Eggert, 2006). Business-to-business environment provides a
challenge to management to restructure the customer relationship development approaches because of
its strategic multidimensional importance (Lambert, 2010; Payne and Frow, 2005; Zablah et al., 2004;
Lambert, 2004). Thereafter, organizations need to capitalize the importance of suppliers’ integration in
business operations particularly new product development process (Handfield& Nichols, 2002).
Moreover, several studies have discussed the integration of customers and suppliers in different research
fields. Most of these studies are agreed with a credence that supply chain integration is very essential
approach to enhance not only the quality of business operations but also business performance (Lee et
al., 2000; Zhao et al., 2002; Ganeshan et al., 2001; Fynes et al., 2005; Romano, 2009).
Recent literature on supply chain management (SCM) posits that customer and supplier integration
in supply network significantly improve not only the innovation performance throughout the chain but
this capability integration enhances the supply chain process performance (Fabbe-Costes&Jahre 2008;
Chesbrough 2003; Ragatz et al. 2002). Information flow system has emerged as a key element in
building relationships between upstream and downstream actors and has been discussed in several fields
of research e.g., logistics, marketing and information system (Barki&Pinsonneault, 2005; Chandra &
Kumar, 2001; Glouberman&Mintzberg, 2001). Further, Wyse & Higgins (1993) explained that
information flow integration throughout supply chain results in co-value creation by integrating parties
to facilitate information sharing. Similarly, it involves customers and suppliers to develop a certain level
of relationship which enables sharing important information, resources and capabilities through
frequently communication between them (Gulati, Nitin, & Akbar, 2000; Ngai, Chau, & Chan, 2010).
Thus, prior research has highlighted the importance of integrating information flow system and its need
in supply chain to get innovation advantage and supply chain performance (Patnayakuni, Rai, & Seth,
2006; Rai et al., 2006). Rajaguru and Matanda (2013) identified the inter-organizational compatibility
factors on inter-organizational information system. They have found that there are several reasonable
mechanisms of inter-organizational compatibility (e.g., technical, strategic, and cultural compatibility)
that are antecedents to inter-organizational information system.
Integrating suppliers and customers phenomenon has received overwhelming applause from the
prior literature where authors considered it in broader perspective and proved it a unique idea including
upstream and downstream integration (Lee et al., 2007; Vickery et al., 2003; Kim et al., 2006). In this
vein, several authors demonstrated and proved this phenomenon cost effective in their researches. Lee et
al., (2000) presented that information flow reduces 12-23 percent cost, whereas Gavirneni et al., (1999)
stated the reduction 1-35 percent. Similarly, Lin et al., (2002) presented the results of huge inventory
cost reduction and Zhao et al., (2002) demonstrated that integrating information flow system helps to
enhance supply chain performance and reduction in overall supply chain cost. Danese and Romano
(2011) have found that supplier integration moderates positively between customer integration and
efficiency performance. Whereas, Sheu et al., (2006) demonstrated that integrating parties into a
platform provide better communication in coordination and solving the issues regarding supply chain.
Firms get maximum benefits of supply chain performance that are capable enough develop technical and
social information integration into their systems (Chae et al., 2005; Fiala, 2005; Fawcett et al., 2007).
However, a vacuum exists in literature explaining the role of customer and supplier integration on
performance efficiency and supply chain costs. This study purely focuses on providing a conceptual
framework which involves the members of supply chain at the same interface to get interaction between
them. This interface does not only help to develop long lasting relationship between supply chain
members but also enhances operational performance.
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3 Research Data Collection Methods
This paper intends to adopt a qualitative research approach in the form of an empirical
industrial-based case study. This approach will take the form of monitoring and analysing the
information integration and communication network between an industrial manufacturer and its
suppliers and customers. This research will also utilize secondary data in the form of comprehensive
literature search in identifying the trends and perspectives as well as research gaps in complement with
the real-life industrial base case study (ies).Corbetta (2003) demonstrated that qualitative research is
open and interactive and observation precedes theory.
Case study is an empirical enquiry that investigates an existing situation or challenge within its
real-life context, especially when the boundaries between the existing situation or challenge and context
are not clearly evident (Yin, 2009). According to Yin (2009), it is preferable to use case studies when
“how” and/or “why” research questions are posed and when the emphasis is on a contemporary existing
situation or challenge within a real-life context (Yin, 2012). Employing a case study as a means of
conducting an applied research may be considered among the most challenging social science research
accomplishments because of the need to combine and balance between research development – in
phases, participation, influence, description and evaluation.
According to Yin, (2009) positioning or underpinning one’s research in an appropriate grounded
theory also provides a sufficient blueprint for the research study, which requires theoretical assumptions
that assist in guiding case study data collection.
3.1 Case company
The studied company is the manufacturer and seller of machines and systems for sheet metal
working. Company’s manufacturing unit is located in Italy, Finland, USA and China, with the sales and
service network active in 70 countries. This study focuses one of the company’s headquarters located in
Finland, that is involved in sales and service and therefore, the studied unit is involved with building
relationships with both suppliers and end customers. The studied company unit currently does not have a
complete system for integrating information flow between itself and suppliers as well as between, and
this has been identified as a challenge. Therefore, this paper is aimed at proposing a conceptual
framework for integrating information flow between the aforementioned parties.
The motivation for the research presented in this paper stems from a real-life challenge identified in the
case company. The process of crafting the suitable solutions was based on combining the literature as
well as the requirements of the case company. Such an approach is expected to contribute to the
development of academic knowledge and serve as an input for business practitioners.
3.2 Data collection
As the proposed solution is novel for the case company, the data collection was mainly aimed at
identifying the current situation and more precisely, the company’s needs in terms of the information
flow system. In order to gather the necessary input, the R&D manager was interviewed and a company
visit followed. Based on the empirical evidence gathered, as well as on the review of the scientific
literature, the conceptual model for customers and suppliers integration in supply chain for better
information flow was proposed.

4 Results
Crafting the proposed solution to the aforementioned research objective was achieved through the
following steps:
1) Data collection and outlining the current situation (acknowledging actors, requirements and
limitations)
2) Visualizing the general overview of the proposed solution
3) Crafting a generic framework for integrating customers and suppliers for the improved
information flow
4) Proposing a draft solution in the form of software mock-ups that could potentially be turned into
an existing platform for improved communication
Figure 1 presents the generic research logic and simultaneously, a roadmap for this study.

Figure 1

Roadmap of the Study
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Based on the literature review and the identified company’s needs an initial research setting was
proposed. Figure 2 presents an overview of the idea behind the further development of the framework.
The initial setting assumes the necessity to acknowledge the following components:
- Information flow between the focal company and suppliers (both ways)
- Information flow between the focal company and customers (both ways)
The main constraint to planning the information flow is the data accessibility. The proposed
framework is constructed from the perspective of the case company which can be placed in between its
suppliers and end customers. The company established its position not only as a manufacturer and seller
but also as information, training and knowledge provider for both customers and suppliers. Therefore,
the free flow of information between suppliers and customers might even prove to be threatening to the
existence of the case company. Data accessibility and information flow need to be considered within
certain limits hence, it is assumed that suppliers and customers will not be able to communicate.
Based on the literature review and empirical data it was assumed that the following elements need
to be acknowledged in the proposed framework:
- Communication platform
- Information repository with restrictions regarding access
- Detailed information regarding inventory levels
- Platform for managing complains, receiving customer feedback and suggestions. The aim is to not
only provide training for customers but also to learn from their experience.
- Tracking orders and their statuses
The overall purpose is to firstly, decide on the information that would be relevant from the
perspective of the research objective. This was achieved both by performing literature review and during
the process of data collection. Secondly, based on this input a solution was proposed. The main
challenge was to manage the trade-off between the vast amount of information available and those that
are usable and relevant to case company, its suppliers and customers. Figure 2presents a general
overview of the proposed solution. The main types of information and their flow are depicted as well as
the main actors of beneficiaries proposed communication platform.

Figure 2

General Overview of the Proposed Solution

The more detailed conceptualization of the proposed solution was achieved with the help of
mock-ups creator- Balsamiq Mockups software.
The proposed solution comprises of the following main elements:
- Supplier database with contact details accessible for the case company
- Supplier rating
- Customer database with customer details accessible for the case company
- Order database
The main components are further enriched with essential functionalities such as:
- Order tracking
- Visualisation of the supplier network
- Visualisation of the customer network
- Interface for managing incoming and outgoing messages
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- Interface for managing orders
Figure 3 presents the proposed interface for storing and managing customer details. A similar
solution is proposed for managing storing and managing information about suppliers.

Figure 3

Customer Detail Interface

Figure 4 addresses the need for visualising the geographical location of suppliers as well as
customers. Furthermore, with the help of software such as UciNet 6.0 the frequency of communication
can also be visualised.

Figure 4

Network Visualisation and Management Interface
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Another important functionality- an interface for rating suppliers is also proposed. Suppliers are
able to access the ratings given. This solution is expected to improve transparency of relationships as
rating is based on clear-cut criteria and therefore, improvement is easier to be achieved. Figure 5
presents a sample interface for supplier rating.

Figure 5

Supplier Rating Interface

The challenge of improving communication is tackled by a simple tool for managing messages that
allows for more effective, prompt and targeted exchange of messages. Understandably, this tool is
expected to be complimentary to other well established forms communication and exchange of
information.
The proposed functionalities address the aforementioned research objective and offer an array of
potential benefits in terms of improving communication between the case company, its suppliers and
customers. Moreover, the proposed solution is also aimed that facilitating the process of managing
complaints so that they be handled timely and effectively. The case company greatly relies on returning
customers and therefore, customer retention lies at the core of company’s efforts. The same applies to
case company’s relations with suppliers where the aim is to build long-term relationships based on trust.
4.2Feasibility study, future research
The initial feasibility of the study was conducted during the meeting with company’s head of
research and development, sales manager and supply manager. During the presentation of the solution
valuable comments were gathered regarding the further development of the proposed solution and this
subchapter is aimed at summarizing the directions of the future development.
The case company’s representatives appreciated the simplicity and usability in particular. Sales
manager and supply chain manager were particularly pleased to see a solution that would combine the
capability of visualising the geographical location of case company’s suppliers and customers.
Furthermore, the possibility to quickly retrieve up-to-date information regarding order status was also
considered useful. The general feedback gathered during the initial presentation was also directed
towards developing a tool that would enable
It is crucial to bear in mind that this paper presents a conceptual solution that still requires
improvement especially in terms of:
- Provide precise guidelines regarding the accessibility information for each of the parties having
access to the proposed platform for integrating supply chain information flow
- Improving the visualisation of networks for a complete picture of the current state
Ultimately, before the proposed solution can be turned into a feasible solution a considerable
amount of coding effort is required. Whether, the studied company is willing to bear the costs, still
remains a question.
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5 Conclusions
Supply chain management faces various challenges and the smooth flow of information between
different actors is still an important one. Based on the academic literature and an identified existing
challenge within the business context, the mock-up version of the software solution was proposed. The
solution addresses the challenges of the case company however, its generic form and usability in the
context of the common pitfalls of integrated information flows within supply chains, makes it universal.
The proposed solution is expected to add value to the challenging task of combining strongly theoretical
research with empirical, operations oriented.
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Abstract: This paper presents a case study of cause related marketing tool, whose concept is defined by
strategic partnerships between business and civil society, where companies invest resources in a social
cause organizations, promoting their corporate social responsibility and social organizations besides
raising funds, gaining visibility into their cause. Thus, the marketing of causes is a tool that aligns
marketing strategies and company deals with its social activities. Currently, it is quite common to find
companies that include in their marketing strategies, private social investment in order to add value and
credibility to your brand, however most companies do not know the use of this tool. Thus, from this
perspective, this study aims to extend existing knowledge about the causes of practices adopted by the
marketing of organizations, how to understand whether the existing partnership between the company
Alpargatas, Havaianas and IPÊ (Institute for Ecological Research), happens legitimately, as reported in
this study theories. The legitimate use of this tool is one of the ways the company promote corporate
social responsibility, as is investing in one of the public to which it relates to society. Companies are no
longer responsible for generating income or only contribute to economic development, are part of a
global society and also charged for their economic performance, environmental impact and social work
interdependently.
Key words: Cause related marketing (CRM); corporate social responsibility; Private social investment;
havaianas - IPÊ institute

1 Introduction
Our complex and paradoxical society invites us to reflect on new ways companies operate, because
we live in an era where activism of individuals presses large corporations seeking attitudes consistent
with ethical principles and convergent lasting relationships that focus not only commercial transaction,
but intangibles that are integrated with the strategic positioning of the company. Thus, in the twenty-first
century companies have targeted strategies for the tripod of sustainability or triple bottom line concept
developed by John Elkington (1994) to educate companies work in an interdependent and integrated
way economic, environmental and social aspects in their planning strategic. Therefore, as the economic
and environmental policies, the social dimension has a strong cross-over, a topic discussed in this paper.
Social policies are the same uptime sectors as health, education, culture, sports, information,
entertainment, security, the set of directly oriented investments valuing people and a dimension of all
other activities, such as labor relations , quality of infrastructure, organizational forms of agricultural
production and so on. In this sense, they are policies that involve all sectors of society. The state
undoubtedly has a central role to play, particularly in ensuring access to key public services. The third
sector, it means, the set of entities of the civil society with government and non-profit purposes, is
mostly focused on social policies, and provides high efficiency, since it is generally activities that
require direct and concrete link with people, neighborhoods and communities. And companies today are
going far beyond the cosmetic in terms of social responsibility, but investing resources, people and
technology in environmental actions.
Comparative study of social policy in the Public Management and Citizenship at FGV-SP program
shows that the common denominator of social policies that have shown great efficiency in different
regions of the country is the fact that they are implemented in partnership, involving both the public
sector, as companies and organizations of civil society. Thus become more sustainable and permanent
(DOWBOR, 2010).
Consumers are more aware and value brands linked to socially relevant causes. The conclusion is
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indicated by the results from more than seven thousand consumers, distributed in 13 countries,
conducted by the Research Institute Edelman in November 2010. According to the survey results, the
public has high predisposition to value, recommend and keep be loyal to brands whose purposes related
to social action is consistent. Between 2007 and 2010 the trust in this scenario has increased. For
respondents, the perception that organizations act in a genuine way on purpose rose from 46% to 64%.
“The most successful brands are those that can generate social benefits in connection with their
business,” says Yacoff Sarkovas, CEO of Edelman. According to the executive, consistency and
long-term vision are key factors for companies wishing to build brands through causes: “the attitudes of
a brand should reflect your beliefs and principles as well as the strategy of your business” (BRAZIL
CARBON INSTITUTE, 2010)
In Brazil 80% tend to recommend brands that support good causes at the expense of those who do
not, 74% would change if another brand of similar quality should support a good cause, 94% of
consumers believe that acting on purpose to balance social interests and business, 76% believe it is not
enough to corporations simply move money to causes; they must integrate the purposes of its business
strategies and routines, 72% would like to work for a company if it would support a cause actively, 60%
invest in a socially active company (CARBON INSTITUTE BRAZIL, 2010).
The previous data show the relevance of the companies placing their resources in social investment,
contributing to the society in which it operates. In the view of Peter Senge (2007) no single entity, no
government alone, no company or NGO itself will be able to single-handedly tackle sustainability issues
facing us today.
We can continue acting as usual and be part of an economy that continues to destroy its natural
support systems until it destroys itself, or we adopt Plan B and become the generation that changed the
destinations, placing the world on track sustainable progress. The choice will be made by our generation,
but it will affect life on earth for all future generations (LESTER BROWN, 2009).
It is essential to the undertaking this process of social inclusion, and the tool of Cause Related
Marketing, where the company invests resources in a social cause, may be one way to further this
movement, as discussed below.

2 Cause Related Marketing (CRM)
According to the “American Marketing Association” (AMA), “Marketing is the performance of
business activities that direct the flow of goods and services from producer to consumer.” It is the
process of planning and executing the creation, establishing pricing, promotion and distribution of ideas,
goods and / or services, in order to create exchanges that will satisfy the needs of individuals and
organizations "(Schiavo, 1999, p. 87).
In view of Kotler (1998), the concept of traditional marketing is supported under the social and
managerial perspectives. A social definition shows the role of marketing in society, so marketing is a
social process by which individuals and groups obtain what they need and want through creating,
offering and the free exchange of products and value with other services.
Over the past 60 years, marketing is no longer centered on the Marketing 1.0 product, has become
focused on the consumer and currently the Marketing 2.0 Marketing 3.0 is the phase where companies
are changing the approach to consumer-centric approach human-centered, and where profitability is to
balance social responsibility (Kotler, 2010).
Thus, corporate social responsibility is a form of management that is defined by ethical and
transparent relationship with all company stakeholders with whom it relates, be they employees,
customers, suppliers, shareholders, the media, community, government and the establishment of
business goals that foster the sustainable development of society, preserving environmental and cultural
resources for future generations, respecting diversity and promoting the reduction of social inequalities
(ETHOS 2010, p. 45).
Hazel Henderson (1996) creator of the ethical market believes that the mission of the companies in
the XXI century is raising the standards of capitalism, showing companies that act ethically, industries
working social responsibility and the possibilities of moving towards Conscious Capitalism .
So from this perspective of social responsibility, cause related marketing, whose concept can be
defined by the business partnership between business and civil society organizations that use the power
of their brands for mutual benefit arises where the company enters with large assets, such as its sales and
marketing structure and organization with its larger specialty: knowledge about the cause. (IDIS, 2007).
It is a strategy for mobilizing resources for social investment company, so a tool that aligns the
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marketing strategies of the company with the needs of society, bringing benefits for the cause and for
business.
A program of Cause Related Marketing (CRM) can be founded on resource mobilization for a
cause or to disseminate the messages. In the first case, the company allocates a percentage of sales of a
specific product for the chosen cause or when the program's goal is to spread a message, the company
need not invest money directly to the cause, and his challenge to raise consumer awareness of any act
that way because (Biglione, 2007).
According IDIS (2007) for fundraising can be done through the allocation of a sales value of a
company or a product to a cause. This is the case of Hawaiian-IPE, in which 7% of net sales of sandals
is reversed for IPE - Institute for Ecological Research, which will be discussed in chapter case study.
The Institute for the Development of Social Investment (IDIS) is one of the main civil society
organizations working on a CRM in Brazil. The Institute is a benchmark in social investment as it
provides the Brazilian social investors to innovate their ways of applying social resources, such as cause
related marketing. Since 2003, the initiative CRM IDIS has developed knowledge of the subject through
research and publications.
To make tangible this new vision of the company today, Peter Drucker (1995) currently chairman
of a non-governmental organization, says the focus is on the relationship between business and civil
society organizations, which argues that it is essential the partnership between both not only to issues of
philanthropy, but for social responsibility.
To Abramovay (2009) is critical to recognize the mutual dependency between business and society.
The choices of companies not only involve selection of technologies, prices and production procedures.
Refer also how will relate to the social and environmental dimensions of what they do, or in other words,
the quality of their social integration. Ha extraordinary potential to build new modes of relations
between individuals and the natural world.
Fligstein (2009) argues that the economic society is crucial actors stabilize their relationships with
others to mitigate the destructive effects of price changes on its bonds.
The creation of the term of Cause Marketing is attributed to the company American Express to
develop a campaign in 1983 for the restoration of the Statue of Liberty. Mechanical consisted in giving a
penny per use American Express card, and a dollar for every new card issued to be donated to the
program. During a period of four months, $ 1.7 million has been raised, the transaction progressed 28%
and the concept of "doing good" for business was launched (Varadarajan; MENON, 1988, p.78).
In Brazil, the tool of Cause Related Marketing is still in its infancy, one of the first structured
programs MRC happened since 1997, 17 years ago, with the pioneering partnership between two
Brazilian companies, Rodrigo Mendes Institute and the company Tilibra. The Institute promotes the
inclusion of people with disabilities to provide opportunities for artistic development and Tilibra
Company, is the leading brand and largest manufacturer of notebooks in the country (IDIS, 2007). The
notebooks are sold in Brazil and the Mercosur countries. The model contract that guarantees the right to
license products Rodrigo Mendes Institute for Tilibra is “image”, ie the right to use the image. Through
this system, 7% of net sales of notebooks Tilibra leading the prints are transferred to the Institute (IDIS,
2007).
Another case in point is the campaign McHappy which is the main European event of the
McDonald’s System Brazilian and the country's largest campaign to fight childhood cancers. The event
occurs once a year, always on a Saturday, the busiest day of the McDonald’s restaurants. All money
from the sale of Big Macs, except taxes, and promotional products such as t-shirts and caps is for the
cause. The sale of the Big Mac is the main source of fundraising McHappy Day. Moreover, institutions
that will benefit mobilize to maximize fundraising (IDIS, 2007). In Brazil, this is the earliest example of
a program of cause related marketing, conducted since 1988, but with a foreign company.
Also in Brazil the “crusade against breast cancer” of the company AVON is another excellent
example of a CRM campaign. The campaign has two foci of activity: fundraising for financial support to
projects that promote early diagnosis, and the dissemination of information about the disease. The funds
raised are directed by AVON Institute to support projects to combat breast cancer. The company has
created loyalty with their customers and with their employees around the world (IDIS 2007).
Sue Adkins (1999), founder and director of the international area of the organization “Business in
the Community,” and author of “Cause Related Marketing” in the UK, says the CRM boils down to a
question of values. If formerly the social responsibility was taken by donations, is currently associated
with values. Consumers want companies to share values with the community of authentic manner.
In the current context, brands are constantly competing for the loyalty of their customers and these
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demanding that the company stop and profit target only has actions that will benefit society, so Adkins
(1999), CRM strategies benefit both companies and the society.
In the UK, the company Aquaid Water Coolers donated 5.5% of the turnover of drinking water for
people in Africa through two charities Christian Aid and Pump Aid The result was satisfactory and took
competitors to think of new ways to provide water for disadvantaged people (IDIS, 2007).
Another example in the UK is the “Computers for Schools Program” Tesco, the largest British
supermarket network. In this program, the company encourages consumers to buy in Tesco stores rather
than buy in your competitor. For every £ 10 spent, customers receive vouchers. These are collected and
offered to schools that consumers themselves choose. Schools collect the vouchers and use them to trade
for computers and other computer equipment. At the same time, Tesco has improved its reputation and
image in the community, built a relationship with different stakeholders, has added value to the business
and increased the number of consumers in stores, which increased the amount spent on its network of
supermarkets (IDIS 2007).
Dowbor (2010, p. 67) states that “as environmental policies, has a strong social dimension of
interaction. Social policies are the same uptime sectors as health, education, culture, sports, information,
entertainment, security, the set of directly oriented investments valuing people and a dimension of all
other activities, such as labor relations , quality of infrastructure, organizational forms of agricultural
production and so on.”
Comparative study of social policy in the Public Management and Citizenship at FGV-SP program
shows that the common denominator of social policies that have shown great efficiency in different
regions of the country is the fact that they are implemented in partnership, involving both the public
sector, as companies and organizations of civil society; thus become more sustainable and permanent
(DOWBOR, 2010).
A survey conducted by the NGO “Business in the Community” with four thousand consumers in
England and two thousand in the U.S., shows that 98% of consumers consider most reliable companies
that use the tool of marketing causes. Regarding the choice of another brand, 83% changed their brand
by participating in some action and 95% said they would encourage more companies acting in social
causes (CARBON INSTITUTE BRAZIL 2010, p.68).
In Brazil, was held by the Institute for the Development of Social Investment (IDIS), a similar
survey, which demonstrated that 95% of large firms undertake social actions. However, only 57% know
the tool CRM and 30% took some action. A striking aspect is that 47% of businesses fear that the
association of the brand with the cause may seem opportunistic (IDIS, 2007).
Thus, the data show that communication is essential to unfold the tool CRM in new projects with
other partners in order to evolve the knowledge to other businesses and civil society organizations.
However, it is necessary that the program happens in a genuine way to enhance the image of the
organization.
Then Ricardo Voltolini (2006) Theoretical and expert in the subject of cause related marketing, in
Brazil, based determinant aspects that influence organizational awareness for the legitimacy of the
CRM.
According Voltolini (2006), Cause Related Marketing can be seen from the perspective of a new
model of partnership that can be very useful for generating revenue in social organizations, in addition
to adding social value to brands and the viability of social actions transformative for society. There are
much less altruistic philanthropic practices because companies want to get feedback on how to gain
image and sell products and services.
Yet this perspective, Voltolini (2006 p 46) says that since the 90s, the challenge has become more
complex: before the rational and emotional bases were sufficient to establish preference. Currently,
consumers want to engage with brands that offer more than just the product. “Want to buy companies
with” spirit “of beliefs, practices and values of citizens, ethical commitment to society.”
In view of Voltolini ( 2006 p. 52) legitimacy in the application of cause related marketing follows a
few principles: a) the choice of the cause; the company needs to consider the vocation of the partner
brand and how it is perceived by consumers to be a value addition; b) the goals and planning of the
company must be aligned with the cause of the partner organization; c) transparency; the company must
inform the company the amounts collected by the CRM campaign and how it was intended; d) a
commitment to the cause needs to be long term and not specific actions; e) the company must have
budgets and be a strategy for social investment; f) publicly constituted partnership; g) the company's
employees need to be involved with the cause; h) is infiltrated into the organizational culture.
Having said that, Voltolini (2006 p. 58) concludes that the programs related to marketing causes
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have more impact as the legitimacy of the practices of corporate social responsibility, because that's
what happens the effective generation of value for society.
Zenone (2006) states that when properly used, because marketing is a powerful strategic tool for
positioning, therefore, to use some techniques of commercial marketing, can associate the brand of a
company to a social cause.
The CRM program cannot, under any circumstances, want to “clean image” of a company or
organization. Rather it should reflect your values and operating principles. The information must be
clear, accurate, transparent and consistent, so that the public become familiar with the program, realizing
for themselves their results and relevance. (TRAVASSOS; Boemeke, 2009).
Still in this line of thought, Arnoldo Guevara (2009, p.48), says "In the era of knowledge,
institutions will face unprecedented changes, and also impossible to predict all the changes that occur in
organizational means, but there is a growing consensus the need for a more systemic view linked to
knowledge creation and continuous learning as the key to competitive advantage, and that only by
building learning-oriented cultures that organizations can attract and retain really competent and
committed "people.
In Brazil, despite recent, the marketing tool of causes has found supporters in that shall be
recognized by its intangible values that provide visibility for the company and fundraising and strategic
alliances for civil society organizations, with results positive for partners with the capacity to generate
social value for society as a whole.

3 Methodology
To validate the theories reported, we carried out a field survey of exploratory qualitative aspect
through the case study of Havaianas and IPÊ (Institute for Ecological Research) company presenting the
program of cause related marketing.
Data collection in this study was accomplished by multiple sources of evidence, ie, secondary data
analysis and literature review and documentary, as well as in-depth interviews with the marketing
manager of Havaianas and the coordinating unit of the Institute of Sustainable Business IPÊ.
We opted for the choice of these two actors due to the solid experience with the Cause Related
Marketing program that occurs for eight uninterrupted years. And the fact is that the researcher had
witnessed a lecture between both of them and considered the partnership harmonic.
Due to the low maturity of the theme of CRM in Brazil, we opted for exploratory research that
according to Malhotra (2005) this type of research aims to provide clarification and understanding, and
is used when the information needed is loosely defined. For this author the qualitative strand aims to
achieve a deeper understanding of the reasons and motivations implied.
Additionally, Cooper and Schindler (2003) state that exploratory research is used when the areas
investigated are new to the market, which shows the suitability of the methodological strategy for this
work.
According to Yin (2005), the case study is characterized as an empirical research on a phenomenon
that allows for a comprehensive view to varying interpretations, dependent on the adequacy of the
theories used and the studied object.
For future studies it is recommended to widen the search to other respondents, to add to this work
for internal reasons it was not possible to interview others.

4 The Case Study
4.1 The company Sao Paulo Alpargatas S.A. - Havaianas
Manufacturer of footwear, and sports clothing and textile industry is the São Paulo Alpargatas one
national leader in the segments in which it operates 100% Brazilian company. Since 1907 with 107
years of existence the brand is considered a true national symbol which is now also present in about 80
other countries. The high perceived value versus the price paid is the main brand differentiation in the
market which has the slogan "Havaianas - everyone uses." São Paulo Alpargatas, which owns the
Havaianas brand, aims to develop and commercialize innovative products of high perceived value,
quality and profitability, as well as creating value for shareholders, employees, suppliers and customers,
acting with social and environmental responsibility. To fulfill this mission, the company maintains on
values such as ethics, innovation, customer satisfaction, respect for people and commitment.
4.2 The IPE - institute for ecological research
Created in 1992, IPÊ - Institute for Ecological Research institutional mission is to develop and
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disseminate innovative models of biodiversity conservation that promote socioeconomic benefits
through science, education and sustainable business. It develops about 50 conservation projects and
environmental development in different parts of Brazil. In all regions, the IPÊ operates with research of
endangered, environmental education species in an attempt to harmonize the relationship of humans and
nature, habitat restoration, community-based ecotourism and income generation through sustainable
practices. Significant results were achieved, with more than five million trees planted in the last five
years, more than 11,000 children and adults covered by environmental education programs. Each year
more than 400 families are involved and benefiting from community income generation programs in
different regions of Brazil and science for conservation of 15 species of animals from Brazilian fauna
threatened with extinction works are developed.
4.3 Havaianas partnership - IPÊ
The partnership between Havaianas and IPÊ began in 2004, with the cause related marketing
program, which consists of the exclusive sale of sandals printed with the Brazilian endangered animals,
where 7% of the net profit from the sale of this product is passed on to the IPÊ . In ten years of
partnership, the main economic results were the sale of the collection, Havaianas IPÊ that from June
2004 until February 2012 sold 7,542,149 pairs which reversed the IPE R$ 3,727,735.19. Therefore,
these features contribute to the organization's sustainability and continuity of their projects, and
promotion of Brazilian fauna species that are endangered, many of them unknown by most of the
population.
The general objectives of the partnership are: a) promote species of Brazilian fauna endangered; b)
increase the visibility of the IPÊ and its shares; raise funds to contribute to the institutional growth of the
organization, supporting the sustainability of their work; c) add value to the Havaianas brand, so that
expression of the embedded social and environmental responsibility in the collection of sandals can
retain and attract new customers; d) Establish the corporate commitment of Havaianas in respect for the
environment; e) both parties intend to accomplish long-term partnership, so that those benefits can be
sustained over time.

5 Results
At the present stage the information gathered in the in-depth interviews conducted with managers
surveyed are presented. The company Havaianas the respondent was the manager of brand marketing
and IPÊ the interviewee was with the unit coordinator of sustainable business.
According to the marketing manager of Havaianas, the motives that impelled them to enter into
partnership with IPÊ, first was the enthusiasm for the environment of one of the directors of the
company concerned, as well as thematic affinities with the brazilianity of both. Following the leaders of
IPE were presented to the steering and there was an empathy that resulted in the partnership. It is a
durable relationship and the company is pleased with the results. "There are still a few customers who
know the partnership between Havaianas and IPE and associate the brand with social responsibility. But
those who know the partnership tend to further enhance the brand and to indicate to friends. In this sense,
the partnership has contributed gradually to strengthen the brand image, "says the manager of Havaianas.
“We have a challenge ahead, because consumers have little knowledge of the social product." The
interviewer asked about the gains coming from the partnership if the company passes 7% of sales with
this social product to the IPE. "In addition to gains in brand image, reputation and the perception of a
responsible company," says the manager.
To be responsible for the IPÊ, "a strong motivator who did institute seeking a business partner to
work because related marketing, was the possibility of spread of Brazilian biodiversity through the
product and visibility of the Havaianas brand, in addition to fundraising to the institute. The clarity and
firmness of purpose of IPÊ by institutional visibility and dissemination of Brazilian biodiversity, found
harmony with the Havaianas brand, and product and extremely democratic synonymous of brazility.
“The sandals were the perfect vehicle for spreading the cause of biodiversity conservation in Brazil.
Alignment with the business concerned - image of brazilianity” says the responsibility for the IPÊ”.
“The partnership sought a healthy and permanent relationship with return of both parties, and planning
of joint actions that could optimize sales, generate spontaneous media, promote the brand and the cause
behind the business, aligned to a formalized agreement between them”, says the responsibility for the
IPE. The use of figures of endangered animals, objects Institute study, in printed sandals was the way
found by both parties to establish a partnership in which both Havaianas IPÊ as add value to their
respective organizations. The IPE has always sought national visibility and Havaianas is a democratic
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product, which achieves several segments can spread the name of the organization and the cause of
Brazilian biodiversity.
The process of preparation of the product and also the communication campaign are planned jointly.
The interaction begins with the definition of the species to be illustrated in each collection and the
retraction of the species within its habitat in the product. Information on the Hawaiian-IPÊ partnership
and species published in each collection in the label accompanying the product and the packaging are
also prepared by the institute and advertisements to be broadcast by the media shall be borne
communications agency Havaianas, states responsible for the IPÊ. “No text or advertising is served
without the consent of the parties involved and there has always been a major concern with the
transparency of information that should reach the public, for example, the percentage to be reverted to
the organization.” “IPÊ sees strategic partnership, thus creates an expectation of longer duration
conservation projects, ensures visibility for the organization, attracts the attention of other companies
with the potential for developing partnerships and increases the possibility of generating income for the
assisted by IPÊ, through the dissemination of project communities,” says the responsibility for the IPÊ.
The research objective was to understand whether the existing partnership between the two actors,
and company Havaianas IPÊ Institute, happens legitimately, as reported by the theories theorist Ricardo
Voltolini. In the reports noted that decisions to enter into the partnership were backed into a relationship
of trust between both expressing confidence that the relationship with the partner, showing respect for
their skills, expertise and strong brand positioning between them.
There is a plan regarding to the partnership between the two, but was identified in the interview
that the marketing related to causes program needs to be thorough in strategic planning, being impacted
transverse and integrated with company policy. There is a contract that formalizes the partnership
between the two, which confirms the understanding of organizations serious and committed to society.
The intangibles, such as credibility, brand and reputation among other, despite having no monetary
value measured, represent valuable social value for both. There is transparency in accountability that
vehicles through integrated communication, the consumer is aware of the amounts collected.
Havaianas for the company, the partnership represents a unique way to take social responsibility,
setting an example of commitment and entrepreneurial modernity. The synergy between the work teams
has been increasing every year partnership. Players evaluate the relationship positively.

6 Conclusion
The present study aimed to extend existing knowledge about the practices of Cause Related
Marketing (CRM) adopted by organizations such as understanding, through case study, the existing
partnership between the company Alpargatas, Havaianas and IPÊ Institute happens legitimately, as the
theories reported in this study.
Through literature we understand that CRM is a business partnership between business and civil
society organizations that use the power of their brands for mutual benefit, where the company invests
financial, marketing and / or social cause in human resources and organization enters with his greatest
skill, knowledge about the cause gaining visibility and fundraising.
Analyses of the partnership leads us to believe that there is still a long way to go in order to the tool
of cause related marketing gain more visibility, however we note that the partnership between the two is
legitimate and ethical manner with all stakeholders or public that relate to the organizations and that the
causes marketing program is housed in corporate social responsibility.
The case study shows that the partners had a legitimate relationship as “win-win-win.” Havaianas
won with an attractive product that expresses your environmental values; won the IPÊ, with the
dissemination and resource mobilization for the cause; gained the consumer with a new channel for
adherence to environmental causes; gained and nature, with new supporters for their protection, it means,
everyone benefits.
Can observe an existing sustainable partnership ten years ago, where they were sold from June
2004 until February 2012, 7,542,149 pairs which reversed the IPÊ R$ 3,727,735.19 referring to 7% of
the net profit from sales raised for the cause, and countless intangible gains, such as increased credibility
for both organizations because the Hawaiian seal the IPÊ with respect to the seriousness of the work of
the organization and in return, the seal Havaianas IPÊ with respect to concerns about environmental
education for biodiversity conservation.
The name IPÊ has reached the population in general and has as an institute linked to environmental
conservation, strengthening the brand positioning. Spontaneous media has favored the partnership,
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encouraging people to know and interested in the work of IPÊ and social performance of Havaianas.
The employee satisfaction, customer loyalty, good relationships with suppliers, investors and
government, community support and respect for the environment are advantages obtained through the
practice of fundamental social responsibility to ensure the continuity of Alpargatas business. These goals
are achieved through ethical consistency in actions and company relationships with its various
stakeholders, contributing to the continuous development of people and communities. Havaianas for
Alpargatas, running a business from the perspective of social responsibility is essential for anyone who
thinks the long-term sustainability.
It is understood that companies that adopt practices CRM, legitimately and long term and
contribute to a social cause, gain visibility and competitive advantage and secondly the Civil Society
Organizations (CSOs) that will earn consistent investments act the cause for a long time, beyond the
know-how of shared management between the two.
So for a project of Cause Related Marketing is legitimate it must be part of the scope of corporate
social responsibility and socially fair with all stakeholders involved, otherwise it is a point that can be
taken and the interpretation of an action for action “Socialwashing”, it means, when it invests more in
marketing to promote the action than on social cause and no commitment with the results, masking the
image of a socially responsible activities that may compromise the reputation of the Organization.
This partnership approach, which is closely linked to the business's core business strategy,
Brazilian companies gradually leave behind the vision of social welfare activities and shall exercise its
social investment more strategically, contributing to the sustainable development of project in the long
run and secondly the Civil Society Organizations also start to act strategically and contribute to the role
of a more developed society.
Finally, companies are strongly influenced by the global trend linked to your business corporate
social responsibility, ethical and transparent manner reaches all stakeholders involved in order to
enhance their brand, gain prestige and solid reputation in the market and above all be consistent with
your values and aligned with all spheres of society and the planet we inhabit.
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Abstract: Nowadays the cooperation between firms and academic sector is crucial for any industry to
compete in turbulent environments of business world. The purpose of this paper is to evaluate gap
analysis among academic, public and business sectors by SCA method in Ostrobothnia region of Finland.
This research applies SCA method in Smart specialization project for the first time and helps firms to
estimate their cooperation with other firms, public and academic sector. In fact, this research shows in
wich part the connection is not strong. Companies can apply the results of this research to determine
their weakness point to have better improvements plan in order to compete in today’s business world.
The paper is based on 15 case studies from Ostrobothnia region. The cases were selected from
manufacturing industry including cases focusing on manufacturing product dividing on energy, boat and
fur industries in three main sectors (academic, public and business sector) in Ostrobothnia region of
Finland. The results of paper show that there is cooperation between company and other companies
(business - business sector) highly in deferent level consist of regional, national and international level
but the cooperation between academic sector and public sector with business sector is in question and
needs to be centered of attention in improvements plan. Another main finding is related to SCA risk
level which improved mainly from past condition to future situation meaning that company internal
resource allocation supports more cooperation for future among these three sectors.
Key words: Smart specialization, Sense and Response methodology, SCA model, Risk level,
Ostrobothnia region of Finland
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1 Introduction
Turbulent environments in business world changes static sustainable competitive advantages to a
dynamic notion. According to [1] “The future competitiveness of manufacturing operations under
dynamic and complex business situations relies on forward-thinking strategies”. This shows that
company should be able to sense the market and situation in advance and be prepare to react suitably in
any condition otherwise they cannot survive in such a complicated situation.
The relation between business and academic area was head line of many discussions for a long time.
In fact, there is always a big question if companies should define the project which follows academic
research or universities should sense the business needs first and define project which satisfy business
worlds. Regardless of answer for this question the connection among business sector and academic
sector is vital for any area to compete in market. Smart specialization project is a kind of project which
developed recently to estimate the connectivity among academic sector, business sector and public
sector. This project believes one of the easiest ways to have a sustainable competitive development is to
have strong connectivity among these three sectors.
The notion of sustainable competitive advantages (SCA) was developed by Porter [2] for the first
time and the completed by Barney [3] as “A firm is said to have a sustained competitive advantage when
it is implementing a value creating strategy and when other firms are unable to duplicate the benefits of
this strategy”. Then in 2001 Barney completed it as resource base view believing that the critical factors
for success exist in the firm itself in terms of its resources and capabilities. So if a company wants to be
successful it should keep balance in existing company’s resource and uses them towards creating
advantages
The goal of this paper is to apply SCA method to evaluate the connectivity among three main
sectors (academic, business and public) in Ostrobothnia region of Finland. In fact, this paper uses sense
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and responded questionnaire to evaluate companies, academic and public sector in terms of different
attributes which define the connectivity. Finally SCA risk allocation is applied to estimate how much
resources allocation supports connection among these three different sectors.

2 Theory Background
2.1. Sense and respond
Sense and Respond method was developed by Bradley and Nolan [4] and Markides [5] to analyze
dynamic business strategy .The main idea of ‘Sense & Response’ philosophy is the implements of the
best action in a turbulent business environment by detecting changes (sensing) and reacting to them
properly (responding). In other worlds, this method converts threats into opportunities and drawbacks
into strengths.
The S&R method was utilized by Ranta and Takala [6] (to develop the operative management
system by introducing critical factor index (CFI). “The Critical Factor Index (CFI) method is a
measurement tool to indicate which attribute of a business process is critical and which is not, based on
the experience and expectations of the company’s employees, customers or business partners” [6]. In
other word, CFI method is a supporting tool for the strategic decision-making which helps mangers to
make decision more precise. According to Takala and Uusitalo [7] in the current turbulent business
environment fast adaptation and development can be considered as one of the most important strengths.
Since then, the S&R model has gone through three stages of development, which are called CFI model,
BCFI model, and SCFI model [8].
In order to implements Sense and respond method, a questionnaire is developed by Takala and
Ranta [7] which is presented in following:
Performance
attribute

Table 1 Format of the Questionnaire
Scale: 1=low, 10=high
Compared with competitors
Expectatio
Experience
worse
same
better
n (1-1)
(1-10)

Direction of development
worse

same

better

Performance 1
Performance 2

After the data collection using questionnaire, the following formulas are used to calculate CFI,
BCFI and SCFI: [8], [9].
Table 2
Name

Model

CFI

CFI=

BCFI

BCFI=

SCFI

SCFI=

∗
∗

(1)

∗
∗

∗

∗

(2)

∗

∗∑

∗
∗
n

NSCFI

CFIs Calculation Formula

∗∑

∗
∗

(3)

n

1
1
 [experience(i)  1]2 
 [expectation(i)  1]2
n 1
n 1
NSCFI 
Imprtanceindex  Gap index  Development index
(4)

Parameters:
Importance index: presents the level of importance of one criterion among others. This index

reflects the actual expectations of the company regarding one criterion.
Importance index =
(5)

Gap Index: which is used to understand the gap between experience and expectations of a
specific criteria
Gap index=
1
(6)

Development index: This presents the information about the actual direction of the
company’s development.
%
%
1
Developments index=

(7)
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Performance index: presents the value of an attribute’s performance based on the real
experience of the respondents
Performance index=

(8)


Standard deviation of experience: represents if respondents have similar answer regarding to
one attribute for what they have experienced.
SD experience index =
1
(9)

Standard deviation of expectations: reflect if respondents have similar answer regarding to
one attribute for expectation in a specific future.
SD expectation index =
1
(10)
When the calculations are ready, the results of CFI, BCFI and SCFI calculation can be presented in
the following bar chart:
0.16
0.14
0.12
0.10
0.08
0.06
0.04
0.02
0.00
1.11.21.31.41.51.6
Figure 1

2.12.22.32.42.5

3.13.23.33.43.5

4.14.24.34.44.5

Example of the Final Bar Chart to Represents CFI, BCFI or SCFI Results

When the bar chart is ready, three colors are used to define the level which one attribute are located:
red for under resources attributes, green for normal attribute (not critical) and yellow for over recourses
attributes. Green bars are considered as balanced whereas both red and yellow bars (over and under
resources attributes) are critical and needed to be considered in improvement plan [8].
2.2. Sustainable Competitive Advantage
Sustainable competitive advantages method (SCA) is a risk measurement tool to estimate
functionality of operation strategy. This tool helps to understand if company internal resource allocation
supports companies’ strategy. In this paper, there are three indexes, which are MAPE (Maximum
Absolute Percentage Error), RMSE (Root Mean Square Error) and MAD (Maximum Absolute
Deviation) (Table 3), to measure the risk level of the operation strategy for sustainable competitive
advantages.
Table 3
Name

Models

MAPE

MAPE= 1-∑

RMSE

RMSE= 1- ∑

MAD

MAD= 1-max((

Models of MAPE, RMSE and MAD

|

|/

(11)
(12)

/

)

(13)

3 Case introduction: Smart specialization (S3) in Ostrobothnia
The goal of smart specialization project is to have better and stranger connection among public area,
academic and business sector. In fact, this project believes the key answer to have sustainable
development is to have stronger connection among these three part in one region.
Consideing these three sectors (adademic, public and business), there are 4 different kinds of relations:

Academic sector - business sector

Academic sector - public sector

Business sector - public sector

Academic sector - Business sector- public sector
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According to the goal of S3 project the optimum relation is the last one which these three sectors
are involved.
In order to conduct smart specialization in Ostrobothnia region of Finland three steps should be
conducted:
1. Mapping of partners (Network analysis)
2. Measuring the strength of the partnership: the most important relations in the triple helix network
(Sustainable Competitive Advantage analysis)
3. Identifying and evaluating current and future technologies

4 General Results
In S3 project there are 15 companies participated in the survey. These 15 companies are divided
into the groups according to the industries. Three groups of industries are defined: energy, boat and fur.
The main purpose of S3 project is to determine connections/cooperation in business, public and
academic sectors within one industrial peak. The results are presented below.
Taking into the consideration energy sector, companies maintain regional, national and global
partnerships in three sectors. Collaborations companies – public sector and companies – academic sector
are the strongest in Ostrobothnia region. Partnership between companies is strong and stable in both
national and international levels.
Looking at the figure 2 it can be concluded that companies’ partners in public sector play an
important role in the national level rather than in the international. Cooperation in the national level is
stable. However, in Ostrobothnia region partnership in planning the use of land is considered to be
critical and requires more resources for stabilizing the situation. The same situation is observed in the
international level: collaboration is weak and companies are not tend to have a stronger collaboration
(Figure 2).

NSCFI (Future)

0.06
0.05
0.04
0.03
0.02
0.01
0.00
1.1. 1.3. 1.5. 1.7. 2.1. 2.3.
Figure 2

3.2. 3.4. 3.6.

4.2. 4.4. 5.1. 5.3. 5.5. 6.1. 6.3.

S&R Results: Company – Public Sector (Energy Peak)

Based on the figure 3, it can be concluded that partnership between companies and academic sector
is important in Ostrobothnia region but companies tend to seek foremost cooperation in research outside
the region. Considerable improvement in educational cooperation and cooperation in research in
Ostrobothnia region is expected. Collaboration in the international level is critical (Figure 3).

NSCFI (Future)
0.08
0.06
0.04
0.02
0.00
1.1. 1.3. 2.1. 2.3. 2.5. 3.1. 3.3. 4.1. 4.3. 4.5. 5.1. 5.3. 6.1. 6.3. 6.5.
Figure 3

S&R Results: Company – Academic Sector (Energy Peak)

Taking into the consideration results from the figure 3 it can be concluded that partnership between
companies and companies is balanced and important in both levels, national and international.
Cooperation with subcontractors and in developing technologies in Ostrobothnia, and cooperation with

·240·

Proceedings of the 11th International Conference on Innovation & Management

subcontractors in other parts of Finland are expected to have the most significant development.
Cooperation with subcontractors in Ostrobothnia region and cooperation with customers and in
organizational development in the international level are defined as critical and problematic (Figure 4).

NSCFI (Future)

Figure 4
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3.6.
3.8.
4.1.
4.3.
4.5.
5.1.
5.3.
5.5.
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2.4.

1.1.
1.3.
1.5.
1.7.

0.04
0.03
0.03
0.02
0.02
0.01
0.01
0.00
S&R Results: Company – Business Sector (Energy Ppeak)

Furthermore, risk levels of the cooperation among three sectors in energy peak in past and future
periods of time are calculated and presented below (Table 4 and Table 5). Based on the information
showed in the table 4 and table 5 it can be concluded that risk level will remain the same in future period
of time compared to past. The lowest risk level is considered to be in the partnerships between business
and public sectors and between business and business sectors (future and past periods). It proves that
resource allocation is sufficient and a general strategy is stable. However, collaboration between
business and academic sectors has the highest risk level – 0.89. Thus there is a suggestion towards
improvement of this situation by focusing on a proper resource distribution and allocation among all
fields of the cooperation.
Table 4 Risk Level (Past) - Energy peak
Cooperation
Business sector – Public sector

NSCFI
0.97

Business sector – Academic sector

0.89

Business sector – Business sector

0.95

Table 5 Risk Level (Future) - Energy Peak
Cooperation

NSCFI

Business sector – Public sector

0.96

Business sector – Academic sector

0.89

Business sector – Business sector

0.95

According to the boat industrial peak, companies maintain regional, national and global
partnerships in three sectors. Cooperation between companies and public sector is the strongest in the
national level, while cooperation between companies and academic sector is the strongest in regional
level. Business sector partners are equally important in Finland and internationally.
According to the results from the figure 5, it can be concluded that cooperation between companies
and public sector is stable in both levels, national and international. However, there are some
improvements in the following fields and areas are expected the most. These fields are cooperation
regarding infrastructure/logistics, and regional development in Ostrobothnia region; cooperation in
development of industries and in employment affairs in other regions of Finland; and cooperation in
technological development and development in industry, regarding infrastructure/logistics, in training
development and regional development internationally. In addition to that critical and problematic areas
are considered to be cooperation regarding infrastructure/logistics in the regional level, cooperation in
development of industries and in employment affairs in other regions of Finland and cooperation in
training development and in regional development in the international level (Figure 5).
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NSCFI (Future)
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5.2.5.4.

6.2.6.4.

S&R Results: Company – Public Sector (Boat Industry)

Looking at the figure 6 it can summarized that partnership between companies and academic sector
is the strongest in Ostrobothnia region. Overall companies from boat industry expect significant
improvement in all regions of Finland and also internationally. The biggest improvements are needed in
educational cooperation, cooperation in research and development (Figure 6).

NSCFI (Future)
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Figure 6

S&R Results: Company – Academic Sector (Boat Industry)

Based on the results from the figure 7 it can be summed up that collaboration between companies
and business sector is strong in the national and the international levels. Situation in both national and
international levels is steady with no big amount of problematic areas. Critical areas which should be
paid attention to in future are cooperation in developing productional functions and in developing
processes in Ostrobothnia region, cooperation in organizational development and in marketing in other
regions of Finland, and cooperation between departments of the company and in organizational
development in the international level (Figure 7).

NSCFI (Future)

Figure 7
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S&R Results: Company – Business Sector (Boat Industry)

After all risk level of 3 types of partnership in boat industry are presented below (Table 6 and Table
7). Comparing past and future periods of time slight changes in the partnership between companies and
academic sector are observed in future. The lowest risk level is detected in the collaboration between
business and business sectors. The highest risk level is in the cooperation between companies and
academic sector in future.
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Table 6 Risk Level (Past) - Boat Peak
Cooperation

NSCFI

Business sector – Public sector

0.93

Business sector – Academic sector

0.94

Business sector – Business sector

0.97

Table 7

Risk Level (Future) - Boat Peak

Cooperation

NSCFI

Business sector – Public sector

0.93

Business sector – Academic sector

0.90

Business sector – Business sector

0.97

According to the fur industry, cooperation between business and business sectors is stable and
balanced in Ostrobothnia region, in other regions of Finland and internationally. However, it can be
pointed out that partnership with business sector is the strongest in the international level.
Based on the results from the figure 8, it can be concluded that partnership between companies and
public sector is stable in Ostrobothnia and other regions of Finland. The biggest expectations concerning
collaboration improvement are observed in cooperation in planning the use of land in the regional level,
cooperation in development of technologies and in development of industries. On the other hand
collaboration in the international level has problematic areas. They are cooperation regarding
infrastructure/logistics, in training development and in regional development (Figure 8).

NSCFI (Future)
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S&R Results: Company – Public Sector (Fur Industry)

Looking at the figure 9, it can be pointed out that cooperation between companies and academic
sector is balanced and stable in the national and international levels. It means that situation in future will
be improved considerably. There is only educational cooperation in the international level is defined as a
critical, which should be developed and be put more resources in it (Figure 9).
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Figure 9

S&R Results: Company – Academic Sector (Fur Industry)

According to the results from the figure 10, it can be summed up that partners from the business
sector play an important role in the national and in the international levels. Companies expect slight
changes and improvements in all types of partnerships in national and international levels in future.
Overall situation in the national and in the international levels is stable and does not require of
considerable improvements in future. However, there is only one area which requires attention and
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resources - cooperation between departments of the company in Ostrobothnia region (Figure 10).
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S&R Results: Company – Business Sector (Fur Industry)

In the final stage risk level of the partnerships in the fur peak is evaluated and presented in the table
8 and in the table 9. Based on the information shown in these two tables it can be concluded that risk
level between business and public sector will become lower in future while partnership between
companies and academic sector will lower down. At the same time risk level in cooperation between
business sectors will remain the same. Regarding this information it can be concluded that in future
collaborations between business and public sectors and between business and business sectors have the
lowest risk levels. Thus, it demonstrates that resources are allocated in a proper way and a general
strategy is supported. On the other hand, cooperation between business and academic sectors has the
highest risk level. Consequently this partnership requires more attention and more resources.
Table 8 Risk Level (Past) - Fur Peak
Cooperation

NSCFI

Business sector – Public sector

0.94

Business sector – Academic sector

0.91

Business sector – Business sector

0.98

Table 9 Risk Level (Future) - Fur Peak
Cooperation

NSCFI

Business sector – Public sector

0.96

Business sector – Academic sector

0.90

Business sector – Business sector

0.98

5 Conclusion
Sustainable competitive advantage method in Smart Specialization project for regional innovation
has been successfully applied for the first time and has brought positive results. 15 companies from
energy, fur and boat industries participated in the survey. Three sectors were chosen for the investigation
in the research work: business, public and academic sectors. Based on the analysis it can be concluded
that the strongest cooperation is observed among business sectors in regional, national and international
levels. Collaboration with public and academic sectors is solid mostly in regional level. Concerning
results about risk levels it can be summarized that collaboration between business and academic sector
in future period of time should be focused on significantly for further development and enhancement of
such a partnership. Overall situation showed that companies’ internal resource allocation supports more
cooperation in future period of time among three sectors. These results can be used by companies for
identifying the weak areas of their own partnership and for showing general picture in the market. Thus
it will lead to be more competent in business world.
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Abstract: This study aimed to identify and analyze the interrelations between companies, research
centers, universities, government and other relevant players in the micro region of São José dos Campos,
focusing on the creation and diffusion of innovations as a strategy for regional development. To this end,
we made an interview with 12 regional players Involved in this process. It is hoped the results expand
the knowledge of regional development in technology-oriented areas, as well as the dynamics of
territorial development in the micro region studied. It is an academic contribution in developing
strategies for expanding competitive regions through incentives for innovation and technology transfer.
Key Words: Cooperation; Innovation; Micro region of São José dos Campos; Territorial and regional
development

1 Introduction
The origin of this research is related to the importance of understanding the dynamics existing
between companies, research centers, universities, public authorities and other local players on
innovation as a strategy for territorial development. So, if on one hand there is a large and diverse
literature that analyzes the processes of innovation and knowledge transfer between universities /
research institutions and productive enterprises, it is still recent and incipient literature devoted to the
study of cooperative processes with all involved players in the analytical sense of “innovation systems”
(CASSIOLATO, BRITTO AND VARGAS, 2005), especially local or of regional nature.
The gain on competitiveness is key for a greater insertion of the Brazilian industry in an
increasingly global market. From free trade and greater integration to the international economy,
Brazilian companies have become more exposed to fierce competition, creating the need to search for
answers to increase their competitiveness (CNI, SEBRAE, 2006).
According to Suzigan et al. (2006), in terms of technological job positions (engineers, physicists,
chemists and biologists), the region with the highest density is São José dos Campos, which at the time
of the survey had just over 30 technology job positions for each 1,000 jobs, followed by Osasco (27.9),
São Paulo (26.6) and Campinas (25.5). In technical job positions there is a new emphasis in the region
of São José dos Campos, with occupations of 43.1 for every 1,000 jobs, followed by Campinas with
35.3, Sorocaba 32.2, Piedade 32.0 Osasco with 31.9 and Jundiaí with 31.3. So, these are the regions that
are characterized by concentration of technology-intensive industries and by the numbers of innovative
companies, noting absolute emphasis for the region of São José dos Campos.
Lemos et al. (2005) draw on their studies four patterns of correlation between cities related to
industrial production: 1) high-high (HH): cities that have high VIT (Value of Industrial Transformation)
with high positive correlation with neighbors, 2) high -low (HL): high IVA with high negative
correlation with neighbors, 3) low-high (LH): Low VIT with high positive correlation with neighbors; 4)
low-low (LL): have low VIT with high negative correlation with neighbors (Lemos et al., 2005). Type 1
is relevant, because it expresses space correlation of two or more cities with high industrial product
output, indicating the existence of space transferences and productive space linkages through regional
industrial complementarities and integration. The city of São José dos Campos, main city in the region
belongs to type 1.
For proper geographical delimitation boundaries, it shall be adopted specifically the list of cities
belonging to the micro region of São José dos Campos, as defined by the official IBGE classification,
and that includes the following cities: Cacapava, Igaratá, Jacareí, Pindamonhangaba, Santa Branca, São
José dos Campos, Taubaté and Tremembé.
Thus, this research aimed to answer the question:

·246·

Proceedings of the 11th International Conference on Innovation & Management

“What are the determining factors and essential characteristics of articulation found between
companies, research centers, universities and public authorities in the micro region of São José dos
Campos, taking Innovation as a regional strategy for territorial development?”
It is expected that the results obtained may contribute to enhance the level of knowledge on the
micro region of São José dos Campos, about territorial innovation, seeking forms of articulation
between the players involved in this process, as well as innovative efforts in the region. This study is
configured as a contribution from the academy to be used as an aid in developing strategies to increase
the levels of competitiveness of territories taking into account innovation.
In order we could achieve the objective of the work, semi structured interview was performed with
directives coming from the extrapolation of the theory of innovative organization for innovative territory.
For this, interviews were made with the on-site presence of the researcher with 12 regional players
involved in innovation as a strategy for territorial development. Among these players, are those
responsible for universities, technology parks, government authorities and professional entities.

2 Territory and Relations of Trust Between Players
Productive development does not depend only on state guidelines or results of business activities. It
is a systemic function of a set of activities that society pays for, such as education, transportation,
security, health, housing, urban sanitation, information, training and access to finance, among others.
This system quite often goes beyond the limits of the defined geographical space, interfering in the local
and regional interactions within the territory (LLorens 2001). The understanding of the relationship
between these territories demonstrates that, contrary to what they make us to believe in globalization
speeches, the territory gains increasingly importance (Haesbaert, 2006).
Thus, for this work, the concept of territory is used for multi-territoriality, where relationships
occur either by physical means or by virtual means, beyond geographical boundaries, where there is
heterogeneity and complexity of the real world, considering specific environmental characteristics,
social players, access to strategic resources for productive business development, and contemplating the
movement, contradictions, power relations, identities, networks of circulation and communication, etc..,
linked to political, economic, environmental, social and cultural dynamics.
Management of actions and programs of restorative nature along with the capacity to expand
endogenous development, exploits new uses of the territory. The power related to territory came to mean
relating it to the ability of players to manage, implement economic and technological policies with
strategic focus on the territory, by both: nation-state as the multiple local players, in the division and
participation; and management of policies by private capital and civil society groups (Becker, 1983).
To Rückert (2004), local spaces came to be understood in the new logic of articulation, taking
advantage of endogenous resources to diversify growth, create employment and new forms of
management, as opposed to centralized authoritarian development that had occurred before. Each region
has skills that can be better used and for that, it is important that individuals involved in this process
may relate, seeking for development of their skills in the territorial competences. (PIRES, 2007)
The territorial development and regional development can be understood as a process of social
change of endogenous nature, capable of producing solidarity and community citizenship, and conduct
in an integrated and permanent way the qualitative change and improvement of the well-being of the
population of a locality or region (PIRES, 2007, p. 160). This development process is the result of an
intentional collective action, locally based, that is, associated to a culture, a plan and local institutions,
with the objective of improving the arrangements of social practices. Developing territorial skills is part
of a process of institutionalization of everything that is important to the development of a region /
territory and, only collective actions based on individual actions can conceive this process. The planned
development of these skills can lead the region to success if well elaborated, or to failure. Hence, the
importance of real involvement of all regional players in relation to the elaboration of strategies, so that
all may envisage the achievement of the same goal and jointly act, so that regional success becomes
some sort of common agreement and understood by all. For Leite et al. (2005), the participation of
society, is often seen as essential for expansion of the democratization process, ensuring greater
efficiency of public policies. Hence, the importance of coordination between regional actors for
achieving local success (Delgado et al., 2007).
Still for Delgado et al. (2007), the definition of who are the “players” properly said; constitutes
another point to be emphasized. Some of them have visibility and indisputable importance, as they
clearly assume the role of protagonists. However, there are a number of other players, not so visible, that
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need to be identified, as they can be strategic in several dimensions, such as financial or material support,
provision of adequate communication language, which makes it possible to express local needs and
enable the articulation of support networks that take experiments out of their particularities. Thus,
becomes necessary the creation of spaces where there may be dialogue with the players involved, so
trust can be developed.
In his study of the regions of Campanula in Italy and in the São Francisco Valley in Brazil, Locke
(2001) distinguishes and discusses two large main trends of trust: first, of a sociological nature, arguing
that trust is the product of historical patterns of long-term association, civic engagement and
extra-family interactions. The second, of a more economic nature, emphasizing the long-term
self-interest and figuring of costs and benefits by players maximizers of gains in promoting trust
behavior. In other words, in economic terms, there must be a convergence of interests. The author
defines that “trusting a person means believing that once offered the chance, he will not behave in a way
to hurt us.” Thus, in the context of local economic development, the author states “economic players
showed confidence when in situations of uncertainty and incomplete information, expose themselves to
the risk of opportunistic behavior because they have reason to believe that other players will not benefit
from this opportunity”.
In his work “The commitment-trust theory of relationship marketing”, Morgan and Hunt (1994)
argue that trust is a strong proponent for achieving coordination and cooperation in inter-organizational
relationships, and that cooperation is directly influenced by trust and commitment, for partnerships
between the organization and its audience create efforts from both parties, so the relationship may last.
The authors created a model called Key Mediating Variable (KMV), which has five antecedent attributes:
benefits of the relationship, opportunistic behavior, communication, costs of termination of relationship
and shared values. These attributes make correlations that directly influence the commitment and
confidence, intensifying cooperation between the parties.
It is not false to say that entrepreneurs are driven by the opportunity to profit and loss minimization.
Thus, another tool to induce joint operations is the development of strategic planning. At this stage,
often the strategies of individual performance are impaired by lack of scale or size and companies begin
to understand the importance of partnerships. However, they hardly materialize if there is no trust.
Companies opt for change of strategy at the expense of earnings associated with cooperative action.
Trust is crucial for the coordination of networks, sometimes by replacing or complementing formal
contracts between members (WOOLTHUIS, HILLEBRAND & Nooteboom, 2005). Thus, understanding
how the process of trust and its players occurs can strengthen the development of networks involving
territorial players and the relations of cooperation, establishing supports for regional development.

3 Territory: Innovation and Local Development
For Vargas (2002), the relevance of the territory for innovative development unfolds from three
dimensions. First, the process of innovation occurs in specific social and institutional contexts, with
historical dependence, in which are shared socio-cultural identities that allow greater interaction
between the players. Secondly, the local productive agglomerations represent a framework that
facilitates the promotion of cooperative networks that enable intensive and interactive learning processes.
Lastly, the territory understood as a set of institutional and organizational configurations included in a
list of interactions with different economic players, is presented as a sphere of articulation and mediation
between different agents, which result in different technological paths.
With the end of protectionism and restrictions to the entry of new companies and international
investment enables the territory, now as protagonists, through their differences and location advantages,
to attract investment for consolidation and reconfiguration of regional development (CONTI, 2005). In
this context, the success of the regions depends on their specialization and flexible skills, as well as
responding to incentives for the development of effective and dynamic comparative advantages arising
from the inventory of attributes and local competence to promote innovation. Which, in turn, besides
entrepreneurial capability, the local capacity to cooperate and learn gains importance (Diniz and
Gonçalves 2005).
Thus, the innovation “territorialization” is justified by the importance of localized knowledge of
tacit type, which can be defined as knowledge originating from practical experience, dependent on
socio-territorial contexts. The proximity between different players within the territory can be seen from
the relations of inter-dependence that fundamentally reflect on the conditions of creation and diffusion
of knowledge (Storper, 1997).
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Although, by means of information and communication technologies, spatial distances between
agents worldwide are declining, leading to accelerated encoding and transmission of knowledge,
proximity remains extremely important to the communicative, interpretive, reflective dimensions and of
coordination of transactions (MIGLINO, 2003). Many regions seek to develop ways to encourage the
agglomeration of technology-based companies by promoting the emergence of new favorable spaces to
the installation of high-tech industry.
Thus, territory is conceived as an organization that links companies, institutions and local
population, with the objective to learn, transfer knowledge and create innovation. The interaction
between these territory players results in the development of new tacit knowledge, which have specific
historical and social relations, making them subject to historical dependence and local conventions. This
allows responding in an “almost” proper way for the transformation of markets and techniques
(Crevoisier, 2003).
In the 1990’s, developing countries are challenged by the necessary modernization of their
production structures and restructure of management processes. The binomial formed by technological
innovation and competitiveness became strategically important for the participation of enterprises in
domestic and international market. Technology investment results from the new paradigm of the
industrial sector that favors innovation as competitive advantage. Business strategies are defined by
identifying opportunities and competition is critical in advantages developed in research centers, where
the costs of process and supply chain start to have a relevant role. Thus, investments in Research and
Development (R & D) become part of the new agenda of executives and entrepreneurs, becoming
strategic the search of partners to share expenses and technological risks. New associative forms are
being implemented, such as outsourcing work and professional cooperatives, in order to reduce cost of
business (CASSIOLATO AND LASTRES, 2000).
Cassiolato and Lastres (2000) argue that innovation and knowledge are increasingly placed among
the central elements of the dynamics and the growth of competitiveness of nations, regions, sectors,
organizations and institutions, contributing to a better understanding of the innovation process that is
characterized as a process of searching and learning, and is strongly influenced by institutional and
organizational formats.
Belongs to the past the idea that innovation is associated exclusively to high-tech activities, or to
long-term scientific research. These ideas have marked the past century and can no longer cope with the
increasingly intensive activities in knowledge, activities that have pervaded, to a greater or lesser extent,
all economic and social spectrums (Innovation Observatory, 2011).
According to Freeman and Soete (2008), innovation includes the technical project, manufacture,
management of commercial activities involved in marketing a new product (or enhanced), or the first
commercial use of a new (or enhanced) process or equipment. When an organization innovates,
conducts creative destruction and if well accepted by the market, enters in a new level, generating
excessive profits until their innovation is copied. (Shumpeter,1988). However, innovation in
organizations only settles in, if encouragement is given to employees, with recognition of the achieved
innovation through the sharing of gains (Dornellas, 2003).
For Mintzberg (2001) innovative organization is characterized by the situation where frequent and
complex nature of innovation is inherent to the nature of the organization and to the segment in which it
chooses to act, involving technologies or complex systems, under conditions of dynamic changes. These
organizations do not rely on a single innovative individual, but on a multidisciplinary team of specialists
working together. They promote complex innovations, and coordinate the efforts of specialists who
share and negotiate leadership. Contemplate flexible forms of organization, promoting the ability of
radical innovations in volatile environments, because its structure allows for rapid response to the
market and the participation of the entire structure to improve product and process (LAM, 2004).
It is appropriate to highlight the concept of innovative organization, the central object of study of
Tidd, Bessant and Pavitt (2008) on management of innovation, as it establishes a number of important
characteristics that must be present in the investigation proposed here, such as leadership,
communication, environment and learning, partially summarized in Figure 1, along with other
organizational elements analyzed by the authors.
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Table 1 Components of the Innovative Organization
Source: Tidd, Bessant and Pavitt (2008)
Number
1

Component
Shared
vision,
leadership and desire to
innovate

2

Appropriate
organizational structure

3

Key individuals

4

Effective teamwork

8

Continuous
and
comprehensive
individual development
Extensive
communication
Innovation of high
involvement
External focus

9

Creative environment

10

Learning organizations

5
6
7.

Key Features
Sense of purpose clearly shared and articulated “commitment of top
management”
Organization project that allows creativity, learning and interaction.
Not always a model of research unit and freely structured development;
the key issue is to find the necessary balance between the “organic and
mechanical” options for specific contingencies.
Prosecutors, defenders, gatekeepers and other functions that energize
and facilitate innovation.
Appropriate use of teams (local level, cross-functional and
inter-organizational) for troubleshooting. Requires investment in
selection and training of staff.
Long-term commitment to education and training to ensure high levels
of competence and abilities to learn effectively.
Within, across and beyond the organization. Internally, in three
directions - upward, downward and sideways.
Participation of entire organization in continuous improvement
activities.
Orientation of external and internal customer. Extensive networking.
Positive approach to creative ideas supported by relevant motivation
systems.
High levels of involvement inside and outside the company in proactive
trial, finding and solving problems, and sharing of communication of
experiences and capture and dissemination of knowledge.

Thus, a theoretical and methodological contribution of this work was to seek the migration of the
concept of Innovative Organization to the concept of Innovative Region, using the table above as a
theoretical basis for the preparation of the interview script, whose purpose is to identify how articulation
occurs between companies, research centers, universities, public authorities and other players who may
appear as relevant in the micro region of São José dos Campos about Innovation as a regional strategy
for territorial development.
Aydalot (1986) developed the Theory of Innovative Environment from observations in France. This
theory envisions the transformation of hierarchies taking into account the technological factor and the
role of the territory in order to generate innovations. A key factor for this growth is innovation and
learning. The study and a deeper look in relation to new technologies make the companies cooperate
among themselves in creating strategic alliances and innovation networks. This organizational logic
based on cooperation also applies to the territorial area, which used to be a barrier to market activities,
i.e., technological innovation becomes an irreplaceable synergistic vector (Aydalot, 1986).
To Aydalot (1986), the assumptions indicate innovative behaviors that depend essentially on
variables defined at local or regional levels. In fact, the ancient territories, their organization and the
ability to generate a common project form the basis of innovation. The intensity of innovation varies
with access to technological knowledge, composition of the work and to some other components of local
community, like the mechanisms of articulation in the territory (BENEVIDES 2012).
For Camagni (2003), the innovation environment is a territorial set where interactions between
economic agents are developed, generating specific externalities to innovation and to the convergence of
learning, seeking more efficient ways of resources management.
Due to these facts, major companies drive innovation, starting an interaction with smaller
companies, being in Europe the main promoting institutions of innovation networks. In the classical
theory of innovation development is stated that the large company has an important role in regards to the
creation / innovation process, given that usually there is its own creative department (P & D) and budget
designated for this purpose. (Tidd, Bessant and Pavitt, 2008).
According to Santos (2002), the innovative environment involves the following elements: (a) a
space component, with its externalities, surroundings and transportation costs, (b) a set of players aware
of the economic and social reality of the place, region and the rest of the world, (c) material elements,
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involving business, infrastructure, standards, values, information flow, and civil society institutions, (d)
a logic of interaction, regulating the behavior of players and promoting local dynamics; ( e) a logical
learning, producing knowledge and redefining behaviors.
Therefore, this environment of innovation is understood as a structuring place of research and
dissemination of knowledge. Nevertheless, this concept should include the local dynamics and provide
answers to the technological needs of the companies sheltered in the territory, in relevant segments for
the industrial policy of the State, in partnership with universities and research centers, creating potential
innovation poles.
To address the concept of innovation poles, it is necessary to return to the beginning of this topic,
called poles of growth and development. Perroux developed in the mid-1950's the theory of poles of
growth (theory of polarization). The study of this theory helps to understand the transformations that
Brazil has passed since the 1960's with regard to the distribution of economic activities.
For Souza (2005) poles of growth have a strong geographical identification, because it is the
product of agglomeration of economies generated by industrial complexes, which are led by the main
industries. An industrial complex is a set of activities linked by input-output relations. It forms a pole of
growth when one leads it or more driving industries, and it will become a hub of development when
causing structural changes and expanding output and employment in the area where it is inserted.
The theory of the poles has points of contact with Schumpeterian approach of development. It is
based on the dynamism of the driving industry, innovative activity and of great dimension, which
exercises important chaining effects in the interior of the pole. According to Schumpeter, innovative
activity breaks the stationary circular flow and promotes the growth of its own operation and leads other
companies to innovate in a process of imitation. Companies that do not adapt disappear (creative
destruction), freeing productive factors to be used by innovative companies. (SOUZA, 2005)
The innovation poles are formed from the strengthening of the regional innovation system. It in
turn, is anchored by the national innovation system, which has the mission to spread to regional
innovation system through efficient channels of diffusion of technological knowledge. The key word of
the concept of regional innovation system is interaction, which occurs between companies and research
and support institutions, as well in social organization to promote innovation and economic development.
From this perspective, the regional innovation systems would consist of two subsystems: one for
creation and dissemination of knowledge (institutions of R & D, technical schools, universities,
technology centers), other application and exploitation of knowledge (businesses, industries, commerce
and service providers, especially of small and medium dimension) (Diniz, et al, 2004).

4 Methodological

Procedures

The literature on organizational innovation was first used in order to make a survey of the aspects
considered of key importance to innovative organizations. Thus, the 10 components of innovative
organizations described by Tidd, Bessant and Pavitt (2008), and presented succinctly in Figure 1 of this
work, were the basis for the elaboration and extrapolation of these components and the consequent
creation of 6 dimensions necessary for innovative territories. Figure 2 shows this extrapolation.
These dimensions were the basis for the construction of the first version of the interview. This
empirical survey is characterized as a qualitative research focused on the study of territory with multiple
data sources and players, for explanatory purposes, with an interdisciplinary approach involving
organizational, sociological and economic aspects related to innovation as a regional strategy for
territorial development (GIL, 2006).
In order to pre-test the script, it was presented to players who belong to the universe of the research,
with the presence in loco of the researcher to verify the existence of difficulties in interpretation,
suggestions for modifications and instrument validation. After this pre-test and eventual change, data
collecting started, noting that all survey was done by the researcher in loco at companies and other
selected players, between June and October 2012.
The research population was consisted of representatives and officials of companies, research
centers, universities, public authorities and other players who have emerged as relevant in the micro
region of São José dos Campos to the study of Innovation and regional strategy for territorial
development. Some of these players have emerged as important during the search. Then was made the
transcription of data, identification of significant assertions, the formulation of meanings, the
organization of these meanings in sets of themes and finally, a description of each subject was taken,
allowing to achieve the proposed objectives.
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Dimensions Innovative Territories x Components of Innovative Organizations
Source: Prepared by the author (2013)

After the interviews and tabulation of the data, it was possible to create two other dimensions:
1. Dimension 7 - Transference to Cities of the Region;
2. Dimension 8 - Innovation as regional culture;
The collaboration of this work takes place with the objective of broadening our understanding of
the micro-region of São José dos Campos, given their economic and technological relevance to the state
of São Paulo and Brazil, and the possibility of creating an instrument for measuring the innovative
efforts of the regions, from a perspective of 8 dimensions.

5 Territory Under Study:The Transformation of San Jose Campos in a Historical
Perspctive
The city of São José dos Campos is located in the state of São Paulo, about 100 km east of the city
of São Paulo. According to the Brazilian Institute of Geography and Statistics (IBGE), in 2011 the city
population was 629,921 inhabitants, being the seventh most populated city in the state and the most
populated of the micro region of São José dos Campos. It has a Human Development Index (HDI) of
0.849, which is considered high by the United Nations Development Program (UNDP).
The technological project of São José dos Campos was the result of an industrial decentralization
process of São Paulo and a state policy process geared towards the creation of a technological complex
in the aeronautical, war, space and advanced electronics areas, whose foundation was based on the issue
of National Security. Clement and Higachi (2000) identify transportation and labor as the most
important factors to explain the location of firms between regions. The decision to locate a business
facility becomes relevant because the location needs to be adequate.
This path continued to be drawn with the creation of Embraer (Empresa Brasileira de Aeronautica)
by initiative of the Federal Government. According to Bernardes (1999, 2001) and Bernardes et al.
(2002), the company had strong state support, unprecedented in the history of technological and
industrial development of the country, either through tax incentives and benefits or government
purchasing policies. According to the author, this experiment was also made possible through the
support of the Aeronautics Technological Center (CTA) and the Technological Institute of Aeronautics
(ITA). Bernardes (1999, 2001) and Bernardes et al. (2002) also claim this was the way that Embraer
began a path of autonomy and technological innovation for success, based on the learning of key
technologies for its manufacturing strategy and the planned conquering of domestic and world market
niches of mid-range aircrafts.
According to Santos et al. (2009) there were three phases of migration to the city of São José dos
Campos, all due to the industrialization process. The first phase occurred in the 20's, with the
installation of the first industries in the city, attracted by tax benefits. The second with the creation of the
CTA at the end of the 40's, and more intensely from the 50's, when it attracted differentiated profile of
immigrants, teachers, students and military. The third with production in the aerospace industry in the
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60's, intensified in the 70's.
It is possible to highlight other milestones for this process of territorial innovation as the creation of
APL Aerospace of the Technological Park (PQTEC) and UNIVAP Technological Park (Universidade do
Vale do Paraíba), and the creation of CECOMPI (Center for Competitiveness and Innovation of Leste
Paulista Cone).
Today major companies are installed, such as Panasonic, Johnson & Johnson, General Motors of
Brazil (GMB), Petrobras, Embraer (Headquarters), among others. Has important centers of teaching and
research, such as the Department of Aerospace Science and Technology (DCTA), the National Institute
for Space Research (INPE), the Institute of Advanced Studies (IEAv), the Institute of Aeronautics and
Space (IAE), Technological Institute of Aeronautics (ITA) and the Institute for Research & Development
(IP & D), being an important technology pole of military equipment, metallurgical products and home of
the largest aerospace complex in Latin America, making it the largest center of high technology oriented
research, development and aerospace production in Brazil. In the tertiary sector, it is highlighted major
universities (UNIVAP and UNIFESP, among others), and other centers and research institutes (BRAZIL,
2011).
The city also has its technological parks, which concentrates various official bodies that are also
dedicated to promoting science and the technology sector. The UNIVAP Technology Park has
partnership of companies in the areas of Aeronautics and Space Engineering Projects, Health,
Biotechnology and Medical Hospital Products, Information Technology and Software Development,
Geo-processing and Satellite and Radar Remote Sensor and Support Services. The Technology Park of
São José dos Campos has centers of technological development in the areas of aerospace power, health,
water and environmental sanitation, and features a business center with companies operating in the
sectors of information technology and communication, electronic instrumentation, Geo-processing,
aeronautics and biomedicine.
The micro region of São José dos Campos, as defined by the Brazilian Institute of Geography and
Statistics - IBGE is formed by the cities of Cacapava, Igaratá, Jacarei, Pindamonhangaba, Santa Branca,
São José dos Campos, Taubaté and Tremembé. It is highlighted by several factors, including the
technology, especially considering the expenditures in Research and Development. For this research, the
object of this study is this micro region.
This micro region has in São José dos Campos its main urban area, being this city the regional
center of the region. The predominant industrial structure is capital and technology intensive. Large
units were installed, especially related to petrochemicals, automotive, chemical, military, pharmaceutical,
veterinary, telecommunications and especially aerospace industries. This last includes, besides Empresa
Brasileira de Aeronáutica (EMBRAER), the entire aviation and aerospace manufacturing arrangement
with a significant contribution to the exports of the country. The transportation equipment industry,
linked to the automotive and aerospace complex ranks first on regional importance (BRAZIL, 2011).
According to the IBGE data of 2011, the micro-region of São José dos Campos has the following
characteristics: (1) Area 4,046,423 Km², (2) Population 1,415,146 inhabitants. And (3) Density 349.7
inhabitants / km ²; (4) GDP: R $ 29,782,690.00; (5) GDP per capita: R$ 26,646.00.

6 Innovation and Territorial Development in the Micro
Campos: Analysis of Results

Region of Sao Jose

This chapter is divided into six sections, which each represent one of the dimensions stated above
as a result of extrapolation of innovative organization for innovative territory.
STRATEGY AND LEADERSHIP: INDIVIDUALS AND INSTITUTIONS: This item was
designed with data collected in the interviews using the answers to the question “Innovation is a central
theme in the strategy of your region, city or company? Who are the main leaders compromised with this
attitude? Can you cite examples?”, Making a parallel with the components “Shared vision, leadership
and desire to innovate”, “Adequate Organizational Structure”, “Key Individuals” and “Innovation of
High Involvement” from the components of the innovative organization (Figure 1 of this document).
Through the data, we observed that the aerospace sector is indicated as largely responsible for changing
the trajectory of the city of São José dos Campos, first with the creation of CTA in the region, after ITA
and Embraer. Throughout this period, local or federal public sector articulated in such a way to create
and promote tools for regional development with innovation as a strategy. This is a long-term process,
which often becomes difficult because government officials prefer investments with returned results in
the short term run. The players perceived the importance of two relatively recent local initiatives: the
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inauguration of the technology park, and the creation of CECOMPI, which became an important
regional articulator between the various players. Another point to be noted is that all actions are solely
for the city of São José dos Campos, with little or no transference to other cities, which is perhaps, the
greatest regional challenge. Other cities perceive as peripheral the role they play to regional
development, and tend to think exclusively in city development, not regional.
INTER-PLAYERS RELATIONS: This item was designed with the data collected during the
interviews using the answers to the question “Is it possible to identify relationships of trust and
cooperation between enterprises, public institutions and / or other agents so that innovations be effective?
Can you cite examples?”, Making a parallel with the components “Adequate Organizational Structure”
and “Effective team work” from the components of innovative organization (Figure 1 of this document),
It was observed almost unanimously the need for progress on trust and cooperation. Something worth
pointing out is the position of the players, who says that there is only cooperation when there is
convergence of interests. The players themselves do not usually take such initiatives. Isolated cases have
been mentioned, but still far from a cultural transformation. It was noticed that the main players have a
high degree of interpersonal relationships among themselves. Thus, the consideration for the individual,
not for corporate or institutional need, is one of the factors that lead to cooperation. There is awareness
about this need, causing the public sector to do some projects, including CECOMPI, which becomes the
mediator of conflicts and needs, leading companies and other entities, even unconsciously, to
cooperation. As the culture of having innovation as a pillar for regional development, this paradigm shift
needs some time to mature so that entities can see that together they can soar to greater heights than
individually.
COMMUNICATION AND DISSEMINATION OF INNOVATION: This item was elaborated with
the data collected in the interviews using the answers to the question “Is it possible to identify whether
communication, transparency and diffusion of innovations occur in your region, city or company? Can
you mention examples?”, Making a parallel with the components “effective team work” and “extensive
communication” of the components of innovative organization (Figure 1 of this document).
Unfortunately, the strategy adopted by anchor companies meets with the objectives of regional
development. As mentioned by some respondents, large companies prefer to import solutions instead of
assisting in local development. In the short term, it seems the best strategy, for the speed of imports is
infinitely superior compared to local development. However, this can cause dependence on international
companies and be subject to exchange rates, and do not contribute to regional development and a strong
supply chain, as mentioned occurring in other developed countries. It is necessary the development of
strategies, including from public authorities, for the large companies become not competitive if they
have to invest in innovation on small companies of supply chain. The question is what strategy to adopt
to remain competitive, replacing imports of products with high technology and added value for the
production of these items locally.
LEARNING: This item was elaborated with the data collected in the interviews using the answers
to the question “How innovations promoted in your region, city or company create learning? Can you
cite examples?”, Making a parallel with the components “continuous and comprehensive individual
development” and “creative environment” of components of innovative organization (Figure 1 of this
document). In this respect there is an important point, which differs from most Brazilian regions: the
proximity and influence of the productive sector in technical and higher education. Often, the
curriculum of these institutions are submitted for the assessment of the companies In others, educational
institutions create courses to offer manpower that companies demand at that moment. In other cases, the
inter-relation are even greater, as in the case of ITA's Masters Degree course, where there is a supervisor
of ITA and another from the company where the student will maintain a tie upon completion of the
course, such as Embraer and Vale Soluções em Energia. This creates synergy in the research and training
efforts for the formation of manpower between the productive sector and institutes of education and
research. CECOMPI appears as an articulator for this process, and again stands out as an important
regional player.
PUBLIC POLICIES TO ENCOURAGE INNOVATION: This item was elaborated with the data
collected in the interviews using the answers to the question “What are the incentive Laws of innovation
adopted by companies in your region? What are the advantages and limitations of these laws?”, Making
a parallel with the components “external focus” and “Learning organizations” from the components of
the innovative organization (Figure 1 of this document). The players interviewed primarily focused in
talking about the incentives from local government. Clearly, there is the concern of this government on
fostering innovation, with direct investments in building structures to facilitate the process, as the case
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of technological facilities, as well as the donation of physical spaces for universities and educational
institutes. But few are aware of federal laws of incentive for innovation and those that are mention there
is great difficulty to access these incentives. They say it is not feasible due to the high level of
requirements of the projects and that micro and small businesses does not have the financial means to
afford. The CECOMPI initiated a project to assist firms in this access, but still is of limited reach.
Because it is a region with companies of high level of technology and even then, they still have
difficulties accessing these incentives, making us to understand that these public policies need to be
reconsidered in favor of regional and national development.
CHALLENGES AND BARRIERS: This item was elaborated with the data collected in interviews
using the responses to the question “What are the main difficulties and barriers encountered in your
region, city or company to promote innovations?”
When observed the answers to this question, it can be seen different ideas about the difficulties. It
is worth mentioning a few:
1) Again cited the difficulty of access to federal laws of incentive to innovation;
2) The need to increase the complicity of local players;
3) The Brazil cost, which makes it difficult to have international competitiveness;
4) An academic bias for publications rather than practical solutions for businesses;
5) Difficult of access to the latest generation of equipment;
6) The need for inclusion of all of the players in the regional development strategy, not only just
a few;
7) The needs for promotion of the entire supply chain, and not search solutions outside the
country. It is a slow and costly process, but necessary for regional development;
8) The lack of credit and investments given by companies to research and development.

7 Conclusions
The Information obtained through the interviews with selected players show that São José dos
Campos has innovation as one of the main strategies of regional development. This strategy began in
1946 with the installation of CTA (Aerospace Technical Center) in the city of São José dos Campos, and
the subsequent installation of ITA (Institute of Aeronautical Technology) in 1950. In 1969 was created
Embraer (Empresa Brasileira da Aeronáutica), appropriating knowledge and specialized manpower
coming from the two previous entities. Thereafter, the city of São José dos Campos created a culture of
innovation, where strategies for development and learning began to be prepared for that.
From the study carried out in this step can be noted preliminarily that:
1) In order for the territory to have innovation as a fundamental strategy of its development, it is
necessary that this consciousness be culturally constructed and not simply imposed.
2) Often several years are needed for the region to establish this culture of innovation, configured
as a process of medium and long-term, where at first the results may seem less concrete.
3) It is necessary that public policies be created for the promotion of innovation and facilitating the
transfer of knowledge. The creation of CECOMPI is a demonstration of these policies.
4) The existence of an articulating entity of interests, demands, offers and public policies is needed.
In the case of São José dos Campos micro region, CECOMPI makes this role. The importance of this
player is evident in the interviews, where virtually all players interviewed cite this entity.
5) Public investments are needed. In the micro region of São José dos Campos, this investment is
evident with the creation of CECOMPI and Technology Park, as well as the promotion of the aerospace
industry over many years.
6) It is of utmost importance the communication between local players, so that strategies are
aligned. This becomes evident when changing the curriculum grid or creation of courses by local
universities using the demands of companies. In São José dos Campos CECOMPI is the articulator for
alignment of these ideas and needs.
7) It is necessary to realize that it is essential that the entire production chain may have conditions
for technological improvement in order to have a strong and competitive industry. Unfortunately, the
Brazilian reality escapes to this awareness, where companies prefer to buy outside rather than develop
internally.
8) Even in regions that use innovation as a development strategy, access to public funding for
innovation is low. The players bring it up that the speed of needs is greater than the speed of offers. Thus,
it is evident the need to restructure the supply of credit from federal entities.
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In the case of the micro region of São José dos Campos, it became evident that there is little
transference of innovation and alignment of strategies with the nearby cities. The city of São José dos
Campos is where it is found the biggest innovative and technological concentration, giving little
opportunity for neighboring cities. Considering the concept of Innovative Region, this is the aspect that
still has deficiency. The alignment of public policy and regional development strategies along with
leaders of other cities will surely transform the region as a whole, not just its epicenter.
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Abstract: The construction industry is a key sector in the development and economic growth of South
Africa. However, the industry has not escaped the challenges facing other countries worldwide in terms of
delivering construction projects within cost as stipulated in the contracts. This paper assesses the
construction professionals’ perception on the measures of minimising construction project cost overruns
in the Gauteng – South African construction industry. The data used in this paper were derived from both
primary and secondary sources. The secondary data was collected via a detailed review of related
literature. The primary data was collected through a well-structured questionnaire which was distributed
to construction professionals, who included: Architects, quantity surveyors, civil engineers, construction
mangers and project managers. Out of the 80 questionnaires sent out, 52 were received back representing
a 65% response rate. Data received from the questionnaires was analysed using descriptive statistics
procedures. Findings from the study revealed that appointment of experienced contractor, adequate
designs, reliable pre-contract estimates, allocation of adequate project duration and appointment of highly
experienced technical consultants were the most effective measures that can be undertaken to minimise
construction cost overruns. The study contributes to the body of knowledge on the subject of the causes
and the effects of construction project cost overruns in gauteng, South Africa.
Key words: Cost overruns; Construction project; Construction industry; Gauteng; South Africa

1 Introduction
The construction industry is a key sector in the development and economic growth of South Africa.
However, the industry has not escaped the challenges facing other countries worldwide in terms of
delivering construction projects within cost as stipulated in the contracts. Cost is among the major
considerations throughout the project management life cycle and can be regarded as one of the most
important parameters of a project and the driving force of project success. Despite its proven importance
it is not uncommon to see a construction project failing to achieve its objectives within the specified cost
[1]
. Al-Najjar [2] defines cost over runs as the change in contract amount divided by the original contract
award amount. However, Zhu and Lin [3] states that Cost overruns can be defined as excess of actual cost
over budget. Cost overrun is also sometimes called “cost escalation,” “cost increase,” or “budget
overrun. Cost overruns do not just occur naturally, there are a number of factors during the construction
process that when not managed properly can lead to cost overruns. The Cost overrun trend on
construction projects has become a global concern because not only does it increase the cost of the
project, it has negative impacts on low or middle class people in achieving the basic needs for prosper
life like housing [4].
Like other countries, construction industry in South Africa is also facing a lot of challenges such as
the delay to complete the project on time, the expenditure exceeding the budget and the building defects.
To avoid construction cost overruns, the very first and most important step is to identify and understand
the factors responsible for the overruns [1]. Hence the aim of this paper was to identify the measures of
minimising construction cost overruns in the Gauteng, South Africa.

2 Construction Project Cost Overruns – Measures of minimising Cost Overruns

Aiyetan, Smallwood and Shakantu [5] show that the principle of Right-First-Time holds great value.
Right-first-Time requires accuracy and precision. Accuracy means reflecting the realities (specifications),
whereas precision implies meeting the specific dates. The processes of construction demand accuracy
and very high precision.
Subsequently, when all the causes and effects of cost overruns and been identified, it is necessary
to also identify measures of minimising cost overruns on construction projects. The study of Arcila [6]
identified the following as the measures that can be used to minimise cost overruns: Adequacy of
funding; adequacy of plans and specifications; budget updates; constructability; economic risks; owner's
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involvement and frequent feedback; owner's commitment to established schedules and budget; project
manager commitment and involvement; project manager competency and experience; realistic
obligations and clear objectives and risk identification and management. However, the study of Ali and
Kamaruzzaman [7] discuss the following as the measures of minimising cost overruns on construction
projects: proper project costing and financing; competent personnel; appropriate scope definition; proper
cost control; risk management during project execution; appropriate contractual framework; increase
supply of materials; realistic cost estimation and efficient management. Further, Azis, Memon, Rahman
and Abd. Karim [8] identified fifteen measures of mitigating construction cost overruns and ranked them
as follows; effective strategic planning; proper project planning and scheduling; effective site
management and supervision; frequent progress meeting; proper emphasis on past experience; use of
experienced subcontractors and suppliers; use of appropriate construction methods; use up to date
technology utilization; clear information and communication channels; frequent coordination between
the parties; perform a preconstruction planning of project tasks and resources needs; developing human
resources in the construction industry; comprehensive contract administration; systematic control
mechanism and improving contract award procedure by giving less weight to prices and more weight to
the capabilities and past performance of contractors. Furthermore, Eshofonie [9] revealed the following
as the measures that can be used to minimise cost overruns: Ensuring efficient time management
through proper resource planning, duration estimation and schedule development and control; ensuring
adequate site supervisions to minimize poor quality workmanships and idle times; hiring and motivating
experienced and qualified workforce to improve productivity and quality of workmanship; selecting
suitable contractors not only on the basis of price and time offerings, but also in experience, financial
standing, capacity and expertise; ensuring realistic estimates through proper resource cost studies; allow
sufficient time for feasibility studies, design, planning and tender submission; minimize propensity for
late changes by ensuring a holistic assessment of client real and stated needs; aiming at the economy in
design by exploring alternatives and doing detailed investigations and analyses; ensuring comprehensive
articulation and communication of own and end - user needs and requirements during briefing sessions
and minimize conflicts with subcontractors, which could undermine onsite productivity and progress of
work.

3 Research Method
The data used in this paper were derived from both primary and secondary sources. The primary
data was obtained through the survey method, while the secondary data was derived from the review of
literature and archival records. The primary data was obtained through the use of a structured
questionnaire survey. This was distributed to a total of 80 construction professionals that included;
architects, quantity surveyors, civil engineers, construction mangers and project managers who are
currently involved in construction works in Gauteng, South Africa. This yardstick was considered vital
for the survey in order to have a true reflection of the measures of minimising construction project cost
overruns. All professional and contractors in Gauteng had an equal chance to be drawn and participate in
the survey. Out of the 80 questionnaires sent out, 52 were received back representing a 65% response
rate. This was considered adequate for the analysis based on the assertion by Moser and Kalton [10] that
the result of a survey could be considered as biased and of little value if the return rate was lower than
30–40%. The data presentation and analysis made use of frequency distributions and percentages of all
the respondents.
3.1 Mean item score (MIS)
A five point Likert scale was used to determine the measures of minimising construction project
delays in Lusaka with regards to the identified factors from the reviewed literature. The adopted scale
was as follows:
1 = Extremely unlikely
2 = Unlikely
3 = Neutral
4 = likely
5 = Extremely likely
The five-point scale was transformed to mean item score (MIS) for each of the factors of measures
of minimising delays as assessed by the respondents. The indices were then used to determine the rank
of each item. The ranking made it possible to cross compare the relative importance of the items as
perceived by the respondents. This method was used to analyze the data collected from the

Proceedings of the 11th International Conference on Innovation & Management

·259·

questionnaires survey. The mean item score (MIS) was calculated for each item as follows;
MIS=

1n1 + 2n2 + 3n3 +4n4+5n5
∑N

（1）

Where;
n1 = Number of respondents for extremely unlikely;
n2 = Number of respondents for unlikely;
n3 = Number of respondents for neutral;
n4 = Number of respondents for likely;
n5 = Number of respondents for extremely likely;
N = Total number of respondents
After mathematical computations, the factors were then ranked in descending order of their mean
item score (from the highest to the lowest).

4 Findings and Discussion
Findings from the 52 usable questionnaires revealed that 23% of the respondents had a metric
certificate, 27% had post-graduate degree and 50% had diploma degrees as their highest qualification.
Further findings revealed that 8% of the respondents had 16 - 20 years’ experience in the industry, 10%
had more than 20 years’ experience, 12% had experience of 11 - 15 years, 35% hand 1 - 5 years’
experience and 37% had 6 - 10 years’ experience in the construction industry. The following were the
results of the methods of minimising construction project cost overruns.
4.1 Measures to minimise construction project delay
Table 1 Measures of Minimise Construction Project Cost Overruns
Methods of minimizing construction cost overruns
MIS

RANK (R)

Appointment of experienced contractor

4.46

1

Adequate Designs

4.32

2

Reliable pre-contract estimates

4.30

3

Allocation of adequate project duration

4.24

4

Appointment of highly experienced technical consultants

4.18

5

Adequate planning

4.16

6

Proper project implementation

4.16

6

Employment of adequate experienced site workers

4.16

6

Appointment of efficient Contractor

4.14

7

Adequate pre-contract project coordination

4.10

8

Adequate financial provision

4.08

9

Good workmanship

4.08

9

Provisions for material price escalations

4.02

10

Completed designs at the time of tender

4.00

11

Steady material supply

4.00

11

Use of appropriate construction methods

3.98

12

Proper implementation of local regulation

3.96

13

Proper pre-contract planning

3.94

14

Decrease number of variation orders

3.88

15

Use of up-to-date technology

3.86

16

Comprehensive client brief development

3.84

17

When the respondents were asked to rate measures that can be taken to deliver construction
projects within budget in Gauteng, the following result were obtained; Results as presented in in Table 1
Revealed that appointment of experienced contractor (MIS=4.46; R=1), adequate designs (MIS=4.32;
R=2), reliable pre-contract estimates (MIS=4.30; R=3), allocation of adequate project duration
(MIS=4.24; R=4) and appointment of highly experienced technical consultants (MIS=4.18; R=5) were
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the top five measures of minimising cost overruns. Other factors identified include: appointment of
efficient Contractor (MIS=4.14; R=7), adequate pre-contract project coordination (MIS=4.10; R=8) and
adequate financial provision (MIS=4.08; R=9). The study further revealed that proper pre-contract
planning (MIS=3.94; R=14), decrease number of variation orders (MIS=3.88; R=15), use of up-to-date
technology (MIS=3.86; R=16) and comprehensive client brief development (MIS=3.84; R=17) were
among the measures that can be taken to minimise construction projects cost overruns in Gauteng, South
Africa.
These findings were in agreement with the study by Ali and Kamaruzzaman [7] were appointment of
competent personnel was one the major factors identified to minimise cost overruns. However, the
results were not in general agreements with the study done by Arcila [6] and Azis, Memon, Rahman and
Abd. Karim [8] were proper project planning was the key factor that would minimise construction
projects cost overruns.

5 Conclusion and Recommendation
Literature review showed that there are many measures that can be employed to minimise
construction project cost overruns. The study further identified appointment of experienced contractor,
adequate designs, reliable pre-contract estimates, allocation of adequate project duration and
appointment of highly experienced technical consultants as major measures of reducing cost overruns.
Findings from the study supported work done by previous researchers and scholars that not a singular
factor can be employed to minimise cost overruns in Gauteng, South Africa. In recommendation,
construction teams need to be aware of, and put into practice of the factors stated above in order to
minimise the construction project cost overruns.

References
[1] Memon, A.H., Rahman, I.A., Asmi, A. and Azis, A. Factors Affecting Construction Cost in Mara
Large Construction Project: Perspective of Project Management Consultant [J]. International Journal
of Sustainable Construction Engineering & Technology, 2010, 1(2)
[2] Al-Najjar, J.M. Factors Influencing Time and Cost Overruns on Construction Projects in the Gaza
Strip [D]. Master’s Thesis: The Islamic University of Gaza, 2002
[3] Zhu, K. and Lin, L. A stage – by – stage Factor Control Frame work for cost Estimation of
Construction Projects, Owners Driving Innovation: International Conference. http:/ flybjerg.
Plan.aau.dk / Japa Aspublish, 2004
[4] Memon, A.H. and Rahman, I.A. Analysis of Cost Overrun Factors for Small Scale Construction
Projects in Malaysia Using PLS-SEM Method [J]. Modern Applied Science, 2013, 7(8)
[5] Aiyetan, A., Smallwood, J. & Shakantu, W. A Systems Thinking Approach to Eliminate Delays on
Building Construction Projects in South Africa [J]. Acta Structilia, 2011: 18(2)
[6] Arcila, S.G. Avoiding Cost Overruns in Construction Projects in the United Kingdom: Masters
Dissertation: The University of Warwick, 2012
[7] Ali, A.S. and Kamaruzzaman, S.N. Cost Performance for Building Construction Projects in Klang
Valley [J]. Journal of Building Performance ISSN, 2010, 1(1), 2180-2106
[8] Azis, A.A., Memon, A.H., Rahman, I.A. and Abd. Karim, A. T. Controlling Cost Overrun Factors in
Construction Projects in Malaysia [J]. Research Journal of Applied Sciences, Engineering and
Technology, 2013, 5(8): 2621-2629
[9] Moser, C. A. and G. Kalton. Survey Methods in Social Investigation [M]. UK, Heinemann
Educational, 1971
[10] Eshofonie, F. P. Factors affecting cost of Construction in Nigeria [D]. Masters in Construction
Management Thesis: University of Lagos Akoka, Lagos: Nigeria, 2002

Proceedings of the 11th International Conference on Innovation & Management

·261·

Brazil and China Business Tourism Relation: Canton Fair Case Study
Elkin Meneghini Martins
Guangzhou International Tourism Institute, South China University of Technology, Guangzhou, P.R.
China, 510006
(E-mail: elkinmm@gmail.com)
Abstract: The study examined the Brazilian Business Tourism in Canton Fair and the trade relationship
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1 Introduction
Tourism influences countries and regions economy development, although its importance also has
different intensities according to the dynamism and economy diversification. There is no doubt, about
the benefits generated for developed or underdeveloped countries it also supports industries.
Infrastructure, local participation and foreign investments are characteristics which determine tourism
development, as well as the costs and benefits that the region will receive because of those investments.
The tourism or festival experience is comprised of services which are fundamentally different from
manufactured products as they are intangible, having no physical properties. Many factors may affect
attendance at and profitability of special events, but catering to the customer's desires (service quality) is
at the heart of developing a successful event-tourism product. [13]
The China Import and Export Fair, also called Canton Fair, is the largest Trade show in the World.
Held in South China, Guangzhou, the Fair always happens twice a year every April and October.
The research showed that the number of Brazilians that are participating in Canton Fair grows
every year, as well as business transactions between Brazil and China. The countries cooperation results
have been demonstrated through economic researches proving the great opportunity for both to
strengthen and further economies development. Thus, the study was to examine the business tourism by
Brazilians using Canton Fair located in Guangzhou city, China as a case. Specifically, the objectives of
the study were 1) to show the trade development between Brazil and China; 2) analyze the business
tourism growth in Canton Fair for Brazilians; and 3) to provide recommendations and suggestions for
Guangzhou in management strategies for international business tourist’s reception.

2 Literature Review
2.1 Research significance
Most studies of destination brand images have been conducted from the perspective of the leisure
tourist. This study identifies brand images from a business tourist perspective (people visiting
destinations for business meetings, incentive events, conferences and exhibitions) and tests their
relationship with perceived quality and commercial criteria.
The business on tourism is a very important part of the service sector. The growth of international
tourism has exceeded the growth of world GDP since 1950s. The expenditure on tourist goods and
services is around 8 percent of total world export receipts and 5 percent of world GDP, which makes
international tourism become one of the most important tradable sectors. [7]
Tourism is an important driver of globalization. Also, it is one of the major employers in the
economy. The economic development on BRICS countries between 2003 and 2007 is certainly
considerable, accounted 65% of the world GDP expansion, emphasizing the need to study the economic
projection. [8]
As one of the most interconnected service sectors, tourism generates important economic activities
through linkages with other industries including agriculture, manufacturing and service. Through an
event as Canton Fair analysis on Brazilian market, the following research on business tourism will show
one example of growth, innovation, productivity and efficiency that a country earns holding
international events for the local economy.
2.2 Brazilian business tourists in Canton Fair
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The Canton Fair, held in South China, Guangzhou, happens twice a year every spring (April) and
autumn (October) respectively, considering northern hemisphere seasons. It’s divided in 3 Phases each
phase runs for five days. The shows started since 1957, in 2013 happened the 113th and 114th Edition,
392.412 buyers from 423 different regions and nationalities had participated providing a Business
Turnover of USD 67.230 Billion.
As published on Canton Fair’s website: To provide better service to buyers and exhibitors, the
Canton Fair is promoting cooperation program with overseas commercial and industrial organizations,
famous travel agencies and international airline companies. The Cooperation Agreements accounted 104
overseas commercial and industrial organizations. [2]
According to China Chamber of Economic Development (CBCDE), 2011 estimation, the number
of Brazilians that participated in the event, in one decade was from 10 thousand and it had grown up
nowadays for 40 thousand. [3]
In the last three years, it had increase the number of Brazilian and Indians participation, proving
that BRICS countries are following the world trends economics projection. At the same time, more
Brazilians are seeing China as a good partner and the fair, as an opportunity to know Chinese Markets
and start the business cooperation.
The concept of Canton Fair, which can be broadly defined as the aspirations and values of
Guangzhou is an integral part of many Chinese’s enterprises, including Guangdong businesses tourism.
The research will provide statistics, in order to prove the economic values generated by Brazilians
during the event.
The Significances of the Business Tourism relations between Brazil and China is to achieve
stakeholders’ agreement, about the main priorities for business based in import and export statistics, and
provide the strategies for addressing the priorities over the next years.
In other hand, looking for support tourism firms and builds their capability, so that they can
improve their performance and access funding for these activities more easily. The public availability of
the tourism dataset is seen by the industry as part of China's ability to compete as a destination.
Therefore, improving the data and its accessibility will help China tourism industry to grow in a new
culture.
2.3 Brazil and china relation importance
For better understand the commercial relationship between the countries it’s important to mention
that China is the biggest trading partner from Brazil and the main destination for Brazilian exportations.
Nowadays, 89% of Brazilian commodities are exported to China and 92% of Brazilian manufactured
goods imported coming from China, according to 2013 Tradings Companies data.
The major Brazilian items exported to China are: soybeans; soybean oil; sugar; tobacco; chicken
meat; leather; iron; petroleum; chemical wood; airplanes; iron alloys. In 2013, the exportation
percentages was distributed in Commodities 89%, Manufactured 8% and Semi -facture 3%, as
illustrated below, figure 1, according to 2013 Trading Companies data. The total amount that Brazil had
exported to China was USD 46.026 billions, representing 19% in Brazilian exportation, in 2013,
according to the Countries statistic.

Figure 1

Sales from Brazil to China in 2013
Data: MDIC

China also leads the supplier market in Brazil, in 2013, the amount imported was USD 46.026
Billion, equivalent to 16% of the total importation.
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Figure 2 Sales from China to Brazil in 2013
Data: MDIC

The major items imported from China was: Heterocyclic compounds; transmitters and receivers parts;
engines; generators and transformers; air conditioning; data processing machines and accessories; iron and
steel blades; integrated circuits; telephone parts and accessories; LCD devices; garments and toys. [8]
Analyzing the exchange, figure 3, products showed below, although 2008 world crises, Brazil and
China alliance kept increasing.
In 2009, China became Brazil’s first trading partner, the exportation to Chinese market reached
USD21 billion, between 2004 and 2009, the annual average growth over 29%. In 2010, Brazilian kept
increasing the exportation to China reached USD 30.78 billion, while imports from China reached USD
25.5 billion, USD 19 billion more in exchanges than 2009.
In 2009, China also became the largest exporter in the world, outpacing Germany. In the same year
German exported USD 1.1 trillion, representing a difference of USD 300 billion compared to Chinese
exportations.[11]
The relation between the countries are getting better, in a period of 13 years, the exchange products
had a considerable growth, .from a total of USD. 2.307 billions It had increased to USD 83.328, almost
40 times more.

Figure 3

Commercial Alliance between Brazil and China (USD Billion, FOB)
Data: MDIC

2.3.1 Brazil GDP
The Brazilian economy grew 2.3% in 2013, comparing with 2012 it had increased 1%. The
agriculture products helped the Gross domestic product (GDP) grew in 7%, the highest since 1996. The
wealth produced was BRL 4.84 trillion (Brazilian Real) or USD 2.7 trillion (American Dollar).
In 2013, Brazil exported USD 242.2 billion; increased 2.5% comparing with 2012, for 2014 the
growth preview is 5.4% around USD 255 billion. [7], [10]
The importation reached USD 239.6 growth 8.4% more than 2012, in 2014 it’s expected to increase
lower because of the USD overvalued against the BRL (Real Brazilian currency), so it will be expected
2.5% growth around USD 245 billion, according to Brazilian’s Central Bank. [1]
For 2015, the estimated expansion could reach 2%. [7]
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2.3.2 China GDP
China’s annual GDP growth reached 7.8%, in 2013, 0.1% more than 2012, the annual consumption
growth was expected to be 13.3%, the lowest since 2005.
Because of the slow recovery for developed economies such as United States, Europe, Japan and
also emerging markets economies like Malaise, China exported 7.4 %, in 2013, 0.5% lowers than in
2012.
According to China’s macro-economic preview, the annual GDP growth rate projected for 2014
will be 7.7%, 0.1% less than in 2013.
The prediction in 2014 for export growth will be 10.4% and import growth 10%.
For 2015, the estimated expansion could reach between 8% and 10%.[9]
2.3.3 Brazil and China GDP statistics in the world
In 2013 the biggest GDP expansion registered by countries was in China 7.8%, second 2.8% for
South Korea, third Brazil 2.3%, followed by United States, United Kingdom and South Africa (all
expanded 1.9%), Japan (1.6%), Mexico (1.1%), Germany (0.4%), France (0.3%) and Belgium (0.2%),
as showed in the figure 4. [7],[9]

Figure 4 2013 Countries GDP Rank (%)
Data: FMI

2.3.4 Brazil and China GDP analysis
According with GS Global ECS Research, IMF, table 1 below, and the block formed by emerging
countries Brazil, Russia, India, China and South Africa called (BRICS), the GDP growth rates in 2013
China exceeded the (%) expectations reaching 7.8% while Brazil got lower expectations reaching 2.3%.
In 2014 it’s expected 2.5% growth in Brazil’s GDP and for China 7.7% growth both will grow less
comparing with 2013, a good explanation for the growth retraction in both countries are the USD
overvalued against the BRL (Real Brazil’s currency) and CNY (Renminbi China’s currency).
A point to be emphasized should be the Chinese currency is appreciating in the world economy.
China is making a good relationship in the international market and a good proof is the Hong Kong and
Shanghai Banking Corporation (HSBC) that is providing international trading in Renminbi (CNY), the
official currency of China is ready to join the (USD) dollar and the (EUR) euro as one of three main
trading currencies of the world. Today, China has the world's second largest economy, the first exporter
country and it is destination for global investments. So, all the countries could exchange investments in
CNY strengthening their economies and making investments to further economic growth in Chinese
market without losing money because of the USD dollar exchange rate fluctuations.
For 2015 Brazil could suffer a growth retraction for 2% in GDP and China should reach between 8%
and 10% always surpassing the GS Global ECS Research economics preview, due to China’s
overpopulation and good relations between international markets.
Table 1

Data: GS Global ECS Research, IMF

Average GDP Growth Rates (%)
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On global trade China’s growth rate for the past decade has exceeded 10% on average. The BRICS
share of global GDP and global growth has risen quickly. In one decade, it reached USD 4.5 trillion in
Global Trade and almost USD 4.0 trillion in Global Commodities. Their contribution to global trade,
global energy demand, imports and global sales has also risen strongly. The following figure 5, shows
the powerful union resulted by the BRIC’s global trade and commodities productivity growth, resulting
in all countries GDP’s increasing. [4]

Figure 5 BRICS Global Trade
Data: IMF and World Bank, GS Global ECS Research

3 Methodologies and Calculation
3.1 Method one
The Canton Fair Statistics shows that the number of Brazilian participants had growth.
3.1.1 Discussing about method one
Through the exact numbers of Brazilian participants designed the typology of consumer value.
3.2 Method two
Survey questionnaires were applied based on the typology of consumer value.
3.2.1 Discussing about method two
The questionnaires measuring were designed from literature and interviews to analyze the construct
validity. It was used two Statistical methods:
1st) Temporal and space time analysis of community composition data. The analysis of temporal
beta diversity is the variation in community composition along the time in a study area. Temporal beta
diversity is measured by the variance of the multivariate community composition time series and that
variance can be partitioned using appropriate statistical methods;
2nd) Confirmatory factor analysis (CFA), the objective is to test whether the data fit a hypothesized
measurement model. This hypothesized model is based on theory and/or previous analytic research.
3.3 Calculation
3.3.1 Number of Brazilians that participated canton fair
Since 2008 until 2013 the number of Brazilians that participated in Canton Fair had increased
around 77%. In 2009, it had decreased compared with 2008 because of the World’s Economic Crises,
here we can see clearly USD fluctuation effects on Brazil’s economy. The figure 6 below shows the
number of participants for each year.

Figure 6

Canton Fair Brazilians Participants
Data: Canton Fair Statistics
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3.3.2 Questionnaires and data collections
Survey questionnaires were applied in Brazilians for measure the business consumer satisfaction
about Canton Fair and Guangzhou’s city infrastructure. Statistics averages were used to validate the
questionnaires.
The survey started on April, 2008 until October, 2013, 150 questionnaires were distributed, which
recovered 100 valid questionnaires, the effective rate was 50%. Among them, men 80%, women 20%,
most around age 36-45 years old accounted 60%, followed by more than 45 years about 40%, education
level were 40% high school, 50% under-graduated and 10% graduated, all of them are entrepreneurs
looking for new ideas to improve their business or start a new venture.
Table 2
Gender

Questionnaire’s Profile
Characteristics

QTY

Male

80

Female
Age

Education

20

Less 25 years old

-

26 - 35 years

-

36 - 45 years

60

more than 45 years

40

High School

40

Under-graduated

50

Graduated
Data: Author’s Questionnaire

10

3.3.3 Brazilians business travelers perceived value analysis
The concept of customer value, based on the typology of consumer value (Holbrook, 1994; 1999)
and the value hierarchy model (Woodruff & Gardial, 1996; Woodruff, 1997), is used to identify
dimensions and expressions of what customer-perceived value is in travel and tourism websites and how
it is created. [14], [15]
Typology of consumer value results from analyzing the interview data in terms of Holbrooks’
typology of consumer value (1999) is presented in table 3 below. The table is focusing on the
self-oriented dimension, shows that the interviewees mention a number of factors which describe their
experience of the relationship between what they got from a business trip opposed to what they had to
give (efficiency such as time, effort, and money). [5]
The questionnaire statistic structure was based on Typology of consumer value (Holbrook, 1999),
as the table 3 below:
Table 3

Consumer Value Typology

Data: Holbrooks’ Typology Value

The four different types measures used on this research from Holbrooks’ typology value are
explained as below:
1st) Efficiency: measured by some ratio of outputs to inputs. Often using time as a denominator;
2nd) Excellence: related to satisfaction and quality. It involves the appreciation of some object for
its capacity to accomplish some goal or purpose. It might also be appreciated for its own sake without
the utilitarian focus of accomplishing something;
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3rd) Esteem: a more passive version of status where the consumption is focused on a reactive
appreciation of one’s own consumption and how it might potentially effect one’s public image;
4th) Play: is actively sought and enjoyed for its own sake. Play typically involves having fun.
This typology is believed to include experiential or hedonic types of value, as well as utility types
of value; because it also acknowledges perceived value for its own sake or the way it might affect others
in the value type’s play, aesthetics, ethics, spirituality, status, and esteem.
The value type play includes experiences of value in terms of marketing versus age and
infrastructure, and the value type excellence is described by interviewees in terms of Canton Fair
expectation, how about the hospitality, services and satisfaction rate. The value type esteem is described
as a number of characteristics perceived as being esteem as well as esteem evaluations in general.
Table 4

Brazilians Consumer Value Typology

Extrinsic
Self- Oriented

Active

Intrinsic

Efficiency

Play

Outcomes

Marketing

Internet

40%

Relatives

40%

Business / Events

10%

Others

10%

Age
20% between 36 - 45 years; 20% more
than 45 years old.
30% between 36 - 45 years old; 10%
more than 45 years old.
2% between 36 - 45 years old; 8% more
than 45 years old.
7% between 36 - 45 years old; 3% more
than 45 years old.
Infrastructure

Outcomes
Positive

Negative

Airport

50%

50%

Roads

50%

50%

Taxi

70%

30%

30%

70%

50%

20%

70%

30%

*Public
(Metro, Shuttle
bus
**Shopping (30%
Did’nt Shopping)
Sightseeing
Self and
Other-oriented

Reactive
Services

Expectations

Related to Services

Positive

Negative

40%

Suppliers

40%

60%

Hospitality

80%

20%

80%

20%

*5%

*20% Expensive;
*10% Too Crowded.
*80% Beijing Road;
*10% Haizhu;
*10% Yuexiu;
*77% Communication
Difficult.
Esteem

60%

Data: Author’s Consumer Value Typology

*15% Unsuitable food;
Poor Service.

Excellence

Restaurants

Trip Satisfaction

Comments
*Too Crowded;
*Queue Disrespect;
*Disorganized.
*Traffic;
*Changing.
*Too Crowded;
*Queue Disrespect.

Comments
*90% Western;
*9% Fast Food;
*1% Chinese;
*25% Different Taste;
*15% Unsuitable.
*10% Poor Quality;
*50% Factory too fair.
*15% Communication
Difficult;
*5% Poor Service.
*15% Didn’t find what they
were looking for;
*5% Couldn’t visit the factory.
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3.3.4 The Economic benefits of brazilians during the canton Fair
The questionaies and interviews also provide us the economic benefits left in Guangzhou by
Brazilian’s. Most of them use to spend 4 days in Guangzhou, 20% stays in accommodation classified 3
stars (CNY 400), 70% in 5 stars (CNY 700) and just 10% prefer to stay in Guest Houses (CNY 200).
The average spent on accommodation were: «5 stars hotels» CNY 196.000; «3 stars hotels» CNY
32.000 and «guest houses » CNY 8000 The «5 stars hotel» were the preference for business tourists
from Brazil representing 83%, in a sample for 100 tourists the total spent on accommodation were CNY
236.000 that value could generate 79 jobs with the salary RMB 3.000. See the figure 7, below for
percentages references.

Figure 7 Accommodation
Data: Author’s Questionnaire Calculation

In internal transportation 40% spent CNY 50, 10% spent CNY 100, 40% spent CNY 200 and 10%
more than CNY 200. The averages spent on internal transportation were: «transport 1» CNY 8000;
«transport 2» CNY 4.000; «transport 3» CNY 32.000 and «transport 4» CNY 8.000. The «transport 3»
percentage was more significant representing 57%, in a sample for 100 tourists the total spent on
transports were CNY 52.000 that value could generate around 17 jobs with the salary CNY 3.000. The
percentages were showed in the figure 8.

Figure 8 Transport
Data: Author’s Questionnaire Calculation

The expenses for feeding 40% spent CNY 100 and 60% more than CNY 200. The average spent in
feeding was: «food 1» CNY 16.000 and «food 2» CNY 72.000. The «food 2» percentage was more
significant representing 82%, in a sample for 100 tourists were spent CNY 88.000 that value could
generate 29 jobs with the salary CNY 3.000. The figure 9, illustrated the percentages.
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Figure 9 Feeding
Data: Author’s Questionnaire Calculation

On Shopping 20% spent CNY 3.000 « shopping 1», 30% CNY 6.000 «shopping 2» and 50% more
than CNY 6.000 «shopping 3». The average spent on shopping was: «shopping 1» CNY 60.000;
«shopping 2» CNY 180.000 and «shopping 3» CNY 300.000. The «shopping 3» percentage was more
significant representing 56%, in a sample for 100 tourists on shopping were spent CNY 540.000 that
value could generate 180 jobs with the salary CNY 3.000. See the figure 10, for percentages references.

Figure 10 Shopping
Data: Author’s Questionnaire Calculation

3.3.5 Discussion About Calculation Methods
The two methods used : 1st) temporal and space time analysis of community composition data; and
nd
2 ) confirmatory factor analysis (CFA), for check if the data fits the hypothesized measurement model
and the questionaires statistic structure was also based on Typology of consumer’s value (Holbrook,
1999).
Analyzing the expenses generated by 100 business tourists in Guangzhou city, the amount spent on
accommodation, transport, feeding and shopping could generate a total of 305 jobs with the salary of
CNY 3.000. The proportion was presented just to show: how important is the business tourism for
Guangzhou’s economy. Just in 2013, the number of Brazilians who participated in the fair was 114 times
more than the number of the survey’s interviewed.

4 Results
4.1 Results and discussion
According to the research analysis it’s necessary to evaluated even more the international business
tourism, the results shows that the interviewees identified 11 attributes, 9 consequences and 10 desired
which describe their perceived customer value when they are in an international business trip.
The desired is the most important value which had a link to most consequences, and it linked to
Customer perceived value of business trips. In customer value typology only a few interviewees could
describe cases where the value could be connected for improvement suggestions. Also, a few consumers
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could describe perceived value from using tourism as business which could be characterized and active
values.
The main contribution of this research is probably to explore the concepts of international
customer-perceived value, even though they are from another nationality it aggregates information and
more value for better receive the business tourists causing a good image, achieve a higher degree of
satisfaction in order to create customer’s loyalty and good recommendations.
4.2 Infrastructure problems
First the traffic jams disturbs the fair access even though there are many efforts by the traffic cops
for it bypassing.
Second during the Fair’s beginning and end time it’s practically impossible to take a metro, bus or
taxi queues are too long many people feel bad because of the crowds accumulation.
4.3 Service problems
First at the Baiyun Airport the queues in airline companies are very long, even for passengers that
already did earlier Check In and need just to drop the luggage’s; Business Class passengers also need to
wait too much. The long waiting time irritates many people creating fightings and queues disrespect;
Second it was related many cases of taxi drivers giving fake and wrong changes;
Third in all public transportation queues disrespect was severally criticized and also foreigners felt
really bad because many people look and laugh from them;
Fourth in 5 star hotels and high class restaurants food were considered unsuitable, and the services
where considered poor. Customers also complained about the smoke areas.
Fifth in the Fair some suppliers showed a better product’s quality than they produce on factories’
visits noted.
Sixth most of the exhibitor’s factories were considered too far from Guangzhou so people do not
feel safe in purchasing from them.
4.4 Recommendations
For help the traffic jams in the fair access it could be studied the possibility to separate the buses
parking lot;
To relieve taxi’s queues the fair organization could also separate the pickup places;
The gates used to control people’s flow in metro access causes more disturb than help, trains
departed empty and queues become even more longer;
More hotels shuttle buses and vans could help people to avoid the intensive metro and taxis use;
The airlines companies could use smarter technology to be more efficient during the Check in time.
The queues could be separated correctly so the service would work better because it doesn’t help one
employee separate the queues, other passengers move to the fastest and the attendants do the check in.
All the system should work together in order to improve customer’s service.
The city should supervise more strictly illegal taxis in order to guarantee customer’s safety.
Although Guangzhou’s government is working and investing a lot in campaigns to civilize the
residents unfortunately it stills disappointing customer’s satisfaction and tourism loses many
opportunities for Shanghai and Beijing. Authorities should be more severe on punishments for obtain
people’s respect, fines application and social works are a good way to educate, schools also should
invest more in education so gradually it’s going to be eliminated inappropriate behaviors.
For Hotels and Restaurants we could suggest more training in order to adapt the services to the
classes that they were qualified. Food, cleaning and smoking areas must take particular care.
If the fair could ensure about exhibitors it would be very important for its reputation.

5 Conclusion
In conclusion, this paper examined Brazilian businesses tourists in Canton Fair and also the trade
relations between Brazil and China that is increasing successfully for both countries economy.
Business Tourism is the most profitable sector of the industry because it’s multiple connections
with other sectors of the economy. The tourism industry activities are composed of heterogeneous
companies’ group, depending on each other because of the fastest tourism growth. It stimulates the local
goods demand growth and economic levels in general (E.g.: increasing tourism demand implies in
construction sector growth in order to provide accommodation, transports, squares, commercial
buildings) then tourism consequently brings benefits for the local population providing them a better
lifestyle.
According to Mathienson and Wall (1982) the Tourism is distinguished into effect categories,
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considering the primary effects the questionnaires design where to measure the international visitors
spending in frontline establishments such as hotels, restaurants, taxis, metro, buses and shopping. It
helped to calculate an average that Brazilian’s spent in Guangzhou during the event, the amount spent
reported by the interviewees was converted in how many jobs it might generate in the city because
tourism industry depends on human’s labor so it generates jobs.
Although there are some problems mentioned during the interviewees visited, Guangzhou shows an
excellent infrastructure for receive international business tourists what proves that is the fair revenues
USD 67.230 billion in 2013.
Guangzhou infrastructure contributed to its industries development. The Pazhou (Canton Fair)
exhibition space is around 1.160.000 square meters. Guangzhou Baiyun International also has a
conference center. Liuhua Complex and Jin Han Convention and Exhibition Center and provide venues
for all scaled and all kinds of international conventions and exhibitions. A modern transportation
network has been built up, including Baiyun International Airport in Guangzhou, one of the three major
aviation hubs in China, Guangzhou Port the world’s top ten ports, a first-class hub for communication,
as well as railways, expressways and fast rail network, etc. This has improved the urban ecological
environment and provided comprehensive services for international business development.
The Guangzhou’s geographic strategic position on Delta Pearl River and the Canton Import and
Export Trade Fair has facilitated the region’s business development prospering the local industries. The
trade alliance between Brazil and China were also deeply studied based in import and exports data
recorded by the Brazilian international relations department. Thus proves the relationship importance
between the countries for their economy’s development.
As identified in the interviews conducted Guangzhou needs to qualify more professionals and
tourism managers, through pedagogical and technological tools for the improvement and professional
courses updating in different areas of knowledge for an organized growth and excellence in providing
services. Based on business tourist behaviors to develop success marketing strategies from there it’ll be
possible to satisfy tourists in a better way.
Finally to conclude it’s very important to emphasize the importance of international business
tourism. Understanding and better serving tourists is the key to success in the tourism industry and thus,
it has to be promoted.
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Abstract: Cloud computing is one of the most exciting terms to information technology (IT) service
providers because of its benefits to both providers and customers. This concept has a profound effect on
the way consuming IT. It achieves economies of scale by significantly reducing the cost of technology
infrastructure and increasing the flexibility of using different computing facilities. According to an IDC
report, more and more companies, especially small and medium sized companies, are planning 20%
more investment in cloud solutions over the next five years. It’s impossible to ignore this large and fast
growing market. Therefore, it’s very necessary to discuss the current status of cloud solutions and its
market. This report will provide an analysis of the vendors that are involved in this market. In the end,
some advices and suggestions on their business strategies will be provided for cloud solutions vendors
from three aspects: market strategy, product and services strategy, and company strategy.
Key words: Cloud; cloud service; Provider; Market analysis

1 Introduction
Cloud computing has evolved over the past few years making it hypothetically one of the major
advances in the history of computing. According to Kumar, et al. [1], cloud computing is a new paradigm
where computing resources (from data storage to complete configurations of distributed systems) are
made available over the Internet as scalable, on-demand (Web) services. However, if cloud computing is
to achieve its prospects, there has to be a clear understanding of the various issues involved, ranging
from the perspectives of the providers and the consumers of the system-technology [2]. Although there
are still a lot of studies going on about the system-technology itself, there is still equally urgent need for
understanding the business-related issues surrounding cloud computing. Such as the cloud
systems-solution application implementation itself and the market analysis that precedes the application
implementation.
Furthermore, an analysis of products and services released by Microsoft, Amazon, Google and
Salesforce, the best known cloud service providers, shows that clouds fall into a number of categories:
applications (Software as a Service−SaaS), platform (Platform as a Service−PaaS) and hardware
(Infrastructure as a Service−IaaS) – ([3]; [4]; [5]; [6]; [7-9]). The prospects of cloud computing are to provide all
the functionality of existing information technology services (and in fact enable new functionalities that
are hitherto infeasible) [2]. Even as it dramatically reduces the upfront costs of computing that deter
many organizations from deploying numerous cutting-edge IT services [10].
Those promising prospects have led to lofty expectations — Gartner Research expects cloud
computing to be a $150 billion business by 2014, and according to AMI partners, small and medium
businesses are expected to spend over $100 billion on cloud computing by 2014. Especially in Europe,
the public cloud market is growing 3 times faster than other IT [11]. The question is; who will provide
these services to this cloud market? Despite the fact that it seems we are still in the early stage of cloud
market and no single vendor type has a dominant market position [12], there are many companies devoted
to this business. Various large technology players are making significant cloud investments. But there
are uncertainties in this turbulent market.
Currently, most of the applications offered on the cloud are very basic functions, such as email
management, disaster recovery/backup, storage, web hosting, etc. After adapting these basic applications,
organizations are starting to consider using cloud for core applications. However, so far, users prefer the
fundamental cloud applications. According to McKinsey’s survey [12], storage space and data backup
/resiliency are needed mostly. IDC estimates that spending in Europe on professional cloud services
from increase from $560 million in 2010 to $8.2 billion in 2015. IaaS or SaaS is preferred services in
developed markets. Moreover, telecoms players and IT service providers are perceived as highly
credible cloud service providers in emerging markets [12]. Significant opportunities are out there for all
players.
On this note, the following sections of this paper elaborate further on the background in terms of
the cloud computing application providers and market analysis review in the Nordic countries. The
methodology employed will be laid out and discussed in detail. The analysis and results will be outlined.
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Further analysis will be detailed to examine opportunities for large technology players and small and
new entrants. Participants entering this market must understand the growth of cloud computing
technologies. Therefore, this research will also provide strategic suggestions for market trends and
strategies of cloud technologies. Finally a summary and conclusion will follow. Hence, this paper
reveals the insights of cloud computing market in Nordic countries, and the comprehensive insights in
this research will prove invaluable to cloud service providers.

2 Background Review

Cloud computing is a current trend that reveals the next generation application architecture [13].
According to Lin and Chen, [14], Cloud computing, an emerging concept has attracted considerable
attention in both commercial and academic spheres.
Cloud computing is composed of three types of models including: software-as-a-service (SaaS),
platform-as-a-service (PaaS), and Infrastructures-a-service (IaaS). SaaS it provides the client to use the
application which is running on the cloud computing service provider server. Infrastructure client has to
purchase only the license of the application required by them and the service provider makes that
available to the client. The client can then access those applications through a network (browser, PDA).
These applications are provided to the customer on-demand dynamically. High bandwidth is given to the
client so it starts rapidly and the customer does not need to worry about maintains and upgrading of its
software ([15]; [16]; [17]).
Infrastructure as a service delivers basic storage and compute capabilities as standardized services
over the network [18]. IaaS is the base layer of the cloud stack, it is also sometimes referred to as
Hardware as a Service (HaaS). IaaS customer can use infrastructures such as storage, hardware, servers,
networking components and other fundamental computing resources provided by IaaS vendors. IaaS is
mostly preferred by customers because the billings for services are done on hourly or monthly bases or
as per the consumption of infrastructure by the company. However, this strategy is distinct from the
multi-tenancy model, which aims to transform the application software architecture so that multiple
instances (from multiple cloud consumers) can run on a single application (i.e. the same logic machine).
An example of IaaS is Amazon's EC2 ([19]; [20]; [21]). PaaS layer lies between SaaS and IaaS. It eradicates
the costs of buying, configuring, engineering the hardware and software needed for the customer
application. PaaS development tools are loaded into the cloud and the customer can get those services
from the PaaS vendor by availing services from the PaaS provider. The difference between SaaS and
PaaS is that SaaS only hosts completed cloud applications whereas PaaS offers a development platform
that hosts both completed and in-progress cloud applications. This requires PaaS, in addition to
supporting the application hosting environment, to possess development infrastructure including
programming environment, tools, configuration management, and so forth. An example of PaaS is
Google App Engine [22].
Cloud computing has been recognized as a force of “reshape IT” and “power innovation”. Many
large technology vendors, such as IBM, HP, Microsoft, Cisco, Oracle, EMC among others, are making
investments in cloud. Numbers of small and new entrants are also extremely interested in this area, such
as Amazon.com, Google, VMWare and Salesforce.com. Additionally, telecommunications companies
and service providers (e.g., AT&T, Verizon, Comcast, TimeWarner, among others) and a long and
diverse group of other participants (e.g., hosting providers, cloud solution providers, resellers, and other
players) are running the business in tandem. It quickly becomes a clear tendency that the cloud
landscape is not only increasingly crowded, but will certainly be dynamic and evolving as key players in
the field joggle for position in the coming years [23].

3 Methodology
To date, not so much research has been developed to measure cloud service providers’ performance
and the cloud industry. This report represents a cloud service providers’ assessment, and also examine
opportunities for cloud service providers. This research is a quantitative assessment of the characteristics
that explain cloud service providers’ position in cloud services market. The four main Nordic markets Denmark, Finland, Norway and Sweden - are the fastest-growing Western European IT market. Hence,
focus on the Nordic countries in this research paper. Multiple sources to collect data and analyzed
during the research.
Firstly, ORBIS database was employed for the data collection; this approach provided annual
accounting data for 100 million companies worldwide. This database enabled the research derive
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measures of productivity and also examined how they relate to various variables. Table 1 below, is the
search strategy used to determine relevant cloud service providers in this research paper. Comparison
was made between the cloud service providers’ business performances in terms of operational revenue,
growth rate (turnover change rate), scale of expanding (number of employees) as well as the profit
margins.
Table 1

Search Strategy

Region in country

Nordic States

Trade description

Any Words (“cloud” , “SaaS” , “software as a service”)

Type of entities

Type of industries

Industrial companies
Main sections: Information and communication
NACE Rev. 2 (Primary codes only): 62 - Computer programming, consultancy
and related activities
NAICS 2007 (Primary codes only): 54 - Professional, Scientific, and Technical
Services
US SIC (Primary codes only): 737 - Computer programming, data processing,
and other computer related services

Secondly, organizations’ documents and websites were also studied to ensure that all essential
information was considered. Their cloud products and services were also analyzed based on cloud
classifications, namely (SaaS, PaaS and IaaS) which are the three types of cloud services as well as three
deployment models (public, provide and hybrid). It is evident that, this second part would be a usefully
supplement to extend the quantitative study in the first part.
The levels of provider involvement in cloud were also taken into due consideration. Based on this
criterion, the cloud providers are classified as cloud resellers, cloud solution providers, mass market
hosting providers, managed hosting providers, telcos / service providers, hyperscale providers. This
landscape of cloud players is explained by Diamadi et al. [23]
In order to validate this research’s results and assure that, quality, relevance and integrity of the
context, two dedicated researchers are responsible for the data analysis process. After first researcher
analyses all companies’ performance, the second researcher immediately reviews the entire context.
Several brainstorming sessions were carried out to discuss and iterate the findings.

4 Analysis and Results
The presence of a robust IT manufacturing sector distinguishes Nordic countries from other
European countries. The Nordic IT market is a mature outsourcing market so it is unsurprising that
many companies are naturally ripe for cloud computing services. Thirty-three (33) cloud service
providers were found in the ORBIS by using the pre-defined search queries in Table 1 above. Indeed,
numerous companies beside the companies exist in the market but have not been included in this paper,
because their information cannot be retrieved. These 33 cloud service providers are vendors in Finland,
Sweden, Norway and Denmark; they are 10, 11, 9 and 3 companies respectively.

Figure 1

Distribution of Cloud Service Providers and Their Operating Revenue in Nordic Countries
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Figure 1 above, compares the Nordic countries on a number of cloud service providers and their
operating revenue for the last immediate available year or two (2012 or 2013). The distribution is shown
on the left chart in Figure 1. The chart on the right side demonstrates the operating revenue by different
countries. Interestingly, this result shows that, Sweden has the most companies but Norway seem the
most important market. These findings are contradictory to a report by the CBI ministry of foreign
affairs that Sweden supposes to be the largest and most competitive market and Norway is the least
mature because of its rich natural resources and less pressure to invest in the IT sector [26]. However,
Finland is recognized as a relatively larger market for the cloud service providers.
Figure 2 below, presents the summary statistics for evolution of the cloud service providers. Three
variables are used to represent the status during the past 5 years (2009-2013): Named as operating
revenue (turnover), profit/loss (P/L) before tax and number of employees. It reveals that there has been a
sharp decrease in the number of P/L before tax by 2012. Cloud computing became mainstream in 2012,
but some researchers have speculated that the Nordic IT market did not perform that well than their
expectations due to the Nordic economy. However, cloud becomes an integral element of the IT delivery
model in 2013, it can thus be suggested that the rebound will accelerate within this year (i.e. 2014).

Figure 2

Evolution in Indices of Several Variables (Base Period: 2009)

Figure 3 and Figure 4 above, jointly describe the scope of cloud service providers. In Figure 3,
these results indicate that a majority of companies (61%) are small and medium sized business with less
than 20000 th EUR by the last available year. From the distribution in Figure 4, it is apparent that the
companies are small in terms of both number of employees and operating revenue. These data must be
interpreted with caution because six (6) companies from the list of results have not been taken into
consideration in this chart due to the value of the variable represented is “n.a.”

Figure 3

Number of Companies by the Operating Revenue (Turnover) –the EUR.
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Companies Size Analysis

In addition to the revenue generated by all cloud service providers, it could be estimated that the
current market size is about 1 billion Euro in Nordic countries. Table 2 below, illustrates the top 10
companies with the highest revenue in the last available year.
The scope of cloud service providers is expected to be very wide. For instance, ACCENTURE AS
is a worldwide management consulting which provides cloud-based technology services. CSC NORGE
AS is the most profitable company in the Nordic cloud market. It offers an Agility platform for hybrid
cloud management. HUAWEI TECHNOLOGIES NORWAY AS is a global ICT solutions provider and
its main products are cloud infrastructure. LIAISON TECHNOLOGIES OY mainly focuses data
management and integration on cloud platform.
Apparently, this diversity is attributable to the evolving nature of technology applications in this
global era. All the cloud service providers can be classified into six (6) types by their, level of
involvement in cloud, from cloud resellers, cloud solution providers, mass market hosting providers,
managed hosting providers, telecommunications service providers and hyper-scale providers [23]. Each
type brings the core cloud computing services’ features and also provides unique differentiating value to
cloud service consumers. Cloud resellers and cloud solution providers act largely as consultants or
value-added resellers for technology offerings from other larger players. Mass-market hosting providers
offer service such as Web hosting and domain registration. They build their own infrastructure capacity
but not renting it out. Managed hosting providers also have sophisticated infrastructure offerings and
they lease out the others. Large telecommunications providers and hyperscale providers, represent
companies that have made significant investments in building out cloud infrastructure capabilities.
Table 2

10 Companies With Highest Revenue (2012)
Independent variable

Company Name

Dependent variable

Operating revenue
(Turnover) th EUR

Number of employees Number of employees
Real value
Calculated value
Last available year

Last available year

Ranking
1
2
3
4
5
6
7
8
9

Last available year

13460

74 -

Standard Deviation

40040

179 -

Average

30038

Median

ACCENTURE AS
HUAWEI TECHNOLOGIES
CSC NORGE AS
ADVANIA AB
NETCOMPANY IT AND
HCL SWEDEN AB
ENFO PARTNER OY
IXONOS OYJ
INNOFACTOR OYJ

10 DENMARK APS

150 -

199702,4562
76329,45806
72744,8151
66856,51389
61713,63997
51467,3384
36461,139
33540
33006

803
130
247
284
366
59
298
442
417

784
323
310
288
268
230
174
163
161

22149,47091

76

120

The left chart in Figure 5 below, confirms that, most of these companies are cloud solution
providers. They provide different kinds of services, such as business applications like CRM, Salesforce
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automation, partner relationship management, call center, etc. Also many consulting companies are
providing not only servicers as cloud resellers, but they also provide customized solutions. Only a few
numbers of companies are hyperscale providers, which provide cloud infrastructure to support
customers’ IT organization and serve their business process.

Figure 5

Companies’ Types and Services Analysis

Prior studies that have shown that customers can save 20-25 percent by using SaaS-based solution
in-place of traditional on-premise applications [23] and the optimistic estimation is that moving
infrastructure to the cloud can save SMBs over 50 percent costs [23]. Therefore, the current study found
that the cloud service providers more concentration on providing customers cost saving solutions as well
as the greatest demand for SaaS and then IaaS (the middle chart in Figure 5). By investing in SaaS or
IaaS solutions, customer companies can stop worrying about the details of installing and running
infrastructure or sophisticated software packages and instead simply contract for these offerings as
services.
Once customers decide about services needed, they would determine the appropriate deployment
model. It is very important to discuss the various deployment models of cloud. This paper focuses on the
three primary deployment models: public, private and hybrid cloud. The selection of the deployment
model is typically based on requirements relating to security issues and manageability concerns. So far,
the public cloud is the most popular deployment models (the right chart in Figure 5) in the Nordic cloud
service market.

5 Discussions
As mentioned in the literature review, Nordic market is a very mature outsourcing services market
[27]. Many Nordic companies are in a high level of e-readiness in the IT infrastructure and also they can
adopt new technologies very fast. Therefore, the Nordic countries have a solid foundation for taking up
cloud computing and move one step forward. There are several advantages of Nordic IT companies on
cloud computing services, for instance the innovative atmosphere and faster realization of the benefits of
cloud computing. Therefore, no matter individual customers or customer-companies can accept the new
ideas, new operating methods and innovative services delivery methods very quickly.
The results in this study show that SaaS and IaaS are the appropriate solutions provided by cloud
service providers. Buyya et al. [21] summarized five (5) requirements for cloud service providers who
offer commercial market-oriented clouds. These requirements are also considered as advices to new
entry vendors. Regardless of which type of services are provided, it is very important to ensure the
services are customer-driven and based on customer profiles, and also they are implemented to fulfill
customers’ services requirements.
Discussing further about the types of cloud, this paper analyzed their services from public, private
and hybrids. We found out that most companies tend to provide public cloud. Actually, there are two
kinds primary deployment models, public and private, and hybrid cloud is a variant that crosses these
two types of deployment. Normally, public cloud market is more related to small and medium sized
enterprise (SMEs), on the other hand, the major portion of private cloud spend come from large
enterprises. However, the Nordic IT companies need to focus on hybrid delivery models and offerings
that revolve around flexibility, security, virtualization and automation. Security is one of the main
concerns for both cloud service providers and consumers. It is very typical that there is reluctance for
customers to put confidential data to providers’ servers. The barriers are that, there is the anxiety of
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vendor lock-in and depends on one service provider, lack of interoperability, and also the characteristic
hesitation to complex regulation and uncertainties [11]. Customers need more flexibility for deployment
and solutions. Hybrid cloud allows some workloads to be processed on public cloud while others are run
in private clouds. Therefore the confidential data remain distinct from public cloud. That is why cloud
service providers should focus more on hybrids cloud solutions.
As the discussed in the earlier sections in this paper, there are some barriers which should be
considered and taken in careful consideration by cloud service providers before moving into the cloud
market: Such as legal issues and regulations related to data protection, security, privacy, etc. Although
the EU provides a series of legislation to protect individuals’ personal data, the copyright and other
rights, the Nordic countries have experienced difficulties to create common guidelines, and the laws
which are also mostly interpreted differently [25]. Therefore, a common legal guide have to be worked out
to procure cloud services, and also attempt to standardize the cloud service providing process to avoid
problems such as poor integration with existing business applications or other external systems.
The current study by McKinsey & Company also found that many customer-companies prefer
smaller and more localized IT service providers to assist them when migrating to cloud environment.
These companies believe that SMB of cloud service providers can use their strengths in agility and
responsiveness to bring operational efficiency and bring the companies to business and to the market,
but larger providers may struggle with that. Despite the fact that we found out that most vendors are
SMBs.

4 Conclusions
In prevailing trends of cloud computing, this papers research finding brings to light the need to
change the business structure and increase the global IT spending. Interestingly, many enterprises,
societies, communities and governments around the world have recognized the potential for cloud
computing to transform the way business activities are engaged, deploy, and accessed by using IT
resources. Industrial analysis have outlined optimistic predictions on how cloud computing will change
the entire business. For instance in Europe, the vice president of the European Commission, who is also
the European commissioner for digital agenda, declared that the region must become not just “cloud
friendly” but “cloud active.” [24]. Cloud computing is therefore, a major and attractive component of
next-generation IT infrastructure. It is a large and fast growing market with a wide range of players of
varying sizes and offerings services across multiple categories. Therefore, it is very interesting to
diagnose the cloud market and cloud service providers. This is a very sensitive area and should not be
neglected but treated seriously.
The market for cloud services is global, and the users; whether they are SMEs, large enterprises or
public entities, will want stable, secure and cost-effective services [25]. There are numerous different
kinds of cloud service providers. The diversity found in the cloud market with a wide range of providers
of varying sizes and offerings. In order to preserve their own competitive advantages, companies must
focus on managing their cloud products and services, using traditional and creative means to do both.
Moreover, it’s very important that most cloud service providers are able to talk and understand their
business language as well as business needs. This will enhance quick implementation effective solutions
and rapid response to any challenges.
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Abstract: The China issue, in terms of economy and management is still relatively new in the literature
of many countries including Brazil. Until recently, it was not possible to have much information about
details of production and the Chinese economy. China grows at rates higher or very close to 8.00% per
year since 2000, above other worldwide strong economies; is a BRICs member; has the largest
population in the world, has a continental extension, and is growing technologically. The world starts to
pay more attention to what occurs in Southeast Asia. Companies seek solutions for their business, and
China seems to be an alternative for it. This paper proposes to raise a reflection about the integration of
studies of cognition and decision-making processes, observed from the speech dimension and the
management view. In this way, it seeks the understanding of what are the factors that attract companies
for business relationship importing products and services from China, as well identify which cognitive
and management factors balances on that decision.
Key words: Decision; Cognition; Rationality

1 Introduction
This paper comes from the need of recognition of the importance to discuss China, in terms of
competitive, global economics, decision-making process ad international strategy; themes linked to
knowledge management. In addition, the increase of importance in the worldwide scenario and in trade
business with Brazil.
The objective of this study may help to understand the identification of factors that influence the
commercial relations between emerging countries, in special Brazil and China. The analysis result can
contribute to understand how Brazilian executives take decisions regarding this issue.
The decision-making process is one of the most important activityes of any executive,
independently of segment, place, size or level of management. Companies need to have leaders capable
to understand scenarios, analyze risks, check results, gather information and articulate the decision
process, aiming to reach the general expectations and goals.
There are two perspectives to analyze and understand the decision-making process: the managerial,
where the devisor considers his knowledge about the situation, his intuition, the use of rationality and
the use of technical analysis. The other way highlights the cognitive process against the abstract
character, social cognition and individual decision itself.
The fundamental theoretical support comes from the theory of Bounded Rationality, Herbert Simon
(1955), Social Cognition (Bergen, 2012; Holtgraves & Kashima, 2007; Turner, 2014) and the Cognitive
Linguistics (Fauconnier, 1997).
Decision in business environment acquires contours in various studies published in recent years
and, as Wang and Ruhe (2007, p 76.) strategies and criteria for the decision can be categorized into
intuitive, empirical, heuristic, rational and dynamic. Some cognitive mechanisms underlie these
categories without individualization of cognitive processing, necessary to decision.
The concepts of organizational learning differentiated learning the individual surfaced in the
management literature in the early 60s, through the studies of Herbert Simon. For this author,
organizational learning is a continuous process of developing marketing concepts and reasoning, for
people dealing with administrative problems, which affect the product of organizational action (Simon,
1963). The theoretical proposition outlined here seeks to establish principles of integration between
theoretical models of management decision-making mechanisms and cognitive processes, designing
some possibilities for consideration of language as a central mechanism in corporate decision-making
processes. For this, we appeal to the theories of bounded rationality and the social cognition.

2 Base of Discussion
2.1 Managers in context brazil x china
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Brazilian managers, within the information limitation and acting as agents, try to reach their
organizational objectives searching for solutions that are not necessarily local. China is an emergent
country, growing technologically and starts to be an important alternative to global commerce.
Exploratory researches about this theme justifys scientific production of knowledge management in this
field. In addition, Brazilian companies start to show interest in commercial relations with China,
pursuing solutions for their needs on this country. At Brazil-China Commerce Chamber, there are more
than one hundred companies associated, according to Table 1, sighting future commercial relations with
Chinese companies.
Table 1

Companies Affiliated to Brazil-China Commerce Chamber
Segment
Number of companies
Industry and Commerce
39
Services
28
Consulting and Lawyers
16
Other
18
Source: Authors Data of May 2010.

It is interesting to see a significant group of lawyers and consultants affiliated in this sample,
imagining the growth of trade and Chinese participation in Brazilian market.
Some factors might take Brazilian companies to consider a commercial relation with China. Among
those, we sought variables taken in account for business accomplishing such as price, quality,
importation time, maintenance, among others. In this scenario raises the necessity of analyzing the
conceptual application from the executive capacity on decision taking (bounded rationality) or even the
scenario interpretation (environment and cognition) that they must take in consideration to act to reach
their organizational objectives. It becomes important to understand which will be the impact of the
incoming of Chinese products in Brazil, and which are the factors that Brazilian executives considers to
import products coming from China.
2.1.1 The Environment of Decision and the Uncertainty
The business decision environment, as well as any other environment, in any instance works as a
system. Any decision-making process should consider the risk; the decision maker can consider either a
lower level, or a high level of risk. Looking at the context and the large number of possible variables,
searching the optimal solution is, in the theory of bounded rationality (Simon, 1957) the competence of
every manager. However, when addressing the concept of rationality, March and Simon (1981) begin
their work jeopardizing the decision maker, faced with uncertainty. The risk factor acquires fundamental
contours in decision analysis, because it allows us to reflect on how the conscious and confident is the
decision maker. Not only the features of rationality, the formal point of view are important, but also how
cognitive factors may converge to clarify the relations between cognition and decision.
The uncertainty relates to risk on this study because it enables the verification of the degree of
awareness and confidence in the decision of importing Chinese products. We assume is important to
seek answers that can help decision-making processes in Brazilian companies with Chinese operations.
Are Brazilian companies willing to take risks? Do Brazilian companies understand the risks by
negotiating with the Chinese companies? What level of information they have, so that they feel
comfortable at the time of the negotiations? Those answers may ultimately provide plausible indicators
for use in decision-making in Brazil-China business environment.
March e Simon (1981) define and organize topics regarding organization enterprises that depends
of human actions, like use of systems, labor division, existed communication. They link the quality of
communication with information, improving the processes of the organization activities. The authors
create a bridge between the individual and the organization through communication and information,
both characteristics analyzed on the two points of view, individual and collective; this is essential for
negotiation process between the companies be satisfactory.
The idea of use of system is widely used in various sciences and theoretical currents and, as Morin
(2011, p 19). “Systems theory, initiated with von Bertalanffy during a reflection on biology in the 50s,
expanded in many different directions”. A system can be close or open (Morin, 2011, p 21.) and we
consider the decision-making process as an open system, which exchanges energy with the outside
environment. A decision maker needs to consider various internal and external factors related to his
decision in order to maintain a state of balance between these various factors and the organization that is
analogous to the “steady state” (Morin, 2011, p. 21).
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The steady state represents the cognitive weakness during the process of decision-making, that the
decision maker will get secured for a position itself as cognitively aware of elements considered
unexpected, at the same time that weaken his certainties. The open system will seek for an optimal
decision.
Taleb (2012) discusses the importance of unlikely and how is still despised by the arrogance of
compartmentalized knowledge immune to change and associative possibilities. To develop his
philosophy of skeptical empiricist, Taleb enquires one of the bulwarks of Administration: the Gauss
curve. Everyone knows the points that are outside the curve, however, they are not provided. According
to him, there is predictability of these points, which would result in a lower probability of error as to the
desired result. Why humans and managers in particular, do not calculate more accurately the possibility
of error? He himself says, because we follow the curve without considering the improbable. The human
tendency is cognitively minimize the cognitive effort (Sperber & Wilson, 1995), accepting the most
relevant, however, every decision involves unexpected or not foreseeable consequences. Reset the
decision process including the possibility of the unexpected will cause a higher cognitive effort, less
contextual relevance and consequent expansion of judgment.
The globalization in the business environment generated saturation of meanings and almost
unrestricted access to data and information and for a manager in charge of various decision-making
processes, this fact represents an additional difficulty: decision will also suffer the effects of
informational saturation engendered by globalization. Executives continue dealing with decisions, either
intuitive or rational process and apart from that, the commitment to creativity and innovation are
pressing forward to the challenge of humans to survive sustainably in cooperation with business
development, breaking the paradigm that the company is the cell, becoming the man is the cell.
An additional contribution and essential for reflection about the executive in this globalized
scenario and its decisions is the adoption of experientialist conception of language, in which the mind is
embodied.
To see a decision as an open system is to recognize the presence of uncertainty, risk and even the
impossibility of achieving the optimal solution, however, the process itself is enlightening and
comprehensive enough to encompass organizational and communicational reality in which we live.
2.1.2. Communication and linguistic representation
The linguistic representation is a final product part of a systematic and creative process, part of a
system in which there are several elements involved.
Life in the network increases the interdependence between individuals, communities and
organizations, emphasizing the complexity of relationships and generating changes that both positive
and negative impacts in the entire planet. Castells (2000) identifies the main aspects of this
technological revolution: information and new information technologies, through its flexibility and
convergence becoming incoherent targeted scientific approaches to current complexity.
The end of the twentieth century and the beginning of XXI century remain in revision of the idea of
communication that will never be the same. Communication technologies changed all previous ways
known by human beings, since the face-to-face or writing communication, changing our perception and
cognition.
2.2 Bounded rationality
The research of this work relates to the field of organizational management and knowledge
management, focused on decision making, with the support of institutional theory to integrate the action
of the “agent”, the decision maker. Thus, we could verify in accordance with the economic scenario, the
growth of technological development applied to innovation, and learning the production process of
emerging countries, especially China, how companies consider importing from this country.
Some authors, including Herbert Simon, define and treat the topic of decision-making process
among other approaches, under the behavioral side of the manager or decision maker. Herbert Simon
(1987), in his article about intuition and emotion, questions a number of behavioral and organizational
variables with rational models, turning once more complex and comprehensive subject.
According to Bazermann (2004, p 3) “Computers cannot make decisions involving values and
preferences regarding the risk”, supporting the theory regarding intuition of decision makers, in aspects
involving information technology systems and management processes, reinforces the concept that the
judgment and experience of the decision maker may be a differential in the process.
A comparative study from R. Bhaskar showed that two distinct groups of people arrived at the
same result on an analysis of a case study of a political business. Even having distinct characteristics
based on the level of experience of the group, the result was relatively similar. The difference in

·284·

Proceedings of the 11th International Conference on Innovation & Management

processes occurred only in the aspect of time required for identifying the key factors of the case (Simon,
1957). It becomes, therefore, necessary to have a growing understanding cope with the complexity of
information to make a decision.
By studying the behavior in the decision-making process, Fiol (2001) addresses the methodological
misalignment when a situation becomes difficult or unexpected. Another mental path to the
decision-making process could be the use of formal methods to solve problems, but these methods are
essentially theoretical and simplistic in its conceptual foundations at the same time. The result of the
study Fiol (2001) shows that Latin executives take longer to make a decision than American executives.
The use of process support tools such as computers can lead to similar results with variation at runtime;
on the other hand, the behavior of executives, probably influenced by paradigms and pre-established
concepts reach different results among those groups.
The rationality in decision is one of the important factors considered in decision-making process. A
“non-rational” decision does not necessarily mean that it is an irrational decision; “In certain situations,
the decision maker cannot handle the large amount of information available” (Fiol, 2001, p. 17th).
Furthermore, modeling may assist the comprehension of facts and can help the decision-making
process. The use of alternative methods can possibly be an alternative for decision. The use of support
tools in the decision making process assists and facilitates the process, giving alternative that best fits
based on the range of information, supporting the decision maker choice. Systemic approach on the
concepts of rationality is also found at Herbert Simon (1991) work, regarding the theory of bounded
rationality.
Bounded rationality is attributed to Herbert Simon (1991), whose work has nuances related to
Economics, Sociology and the Behaviorist school. The decision task consists of three distinct phases
(Simon, 1965):
a) The relationship of all possible strategies that may be adopted (strategy represents the set of
decisions that determine the behavior to be followed in a given period of time);
b) The determination of all the consequences of adopting each strategy;
c) A comparative analysis of each group of consequences from the choice of one possible
alternative among several available. The choice indicates a preference for a number of consequences.
Simon (1965) indicates it is not possible for the manager to have access to all the possibilities of
action, due to the impossibility of redemption of all information relating to the subject that requires a
decision, limiting the knowledge to finish the optimal solution. Thus, the behavior at the time of the
decision does not reach the rationality in its fullness that would result in the best choice because the
decision maker has the limitation and influence of his personal values and the extent of his knowledge.
Simon, in two representative works of his views – “A Behavioral Model of Rational Choice” (1957)
and “Bounded Rationality and Organizational Learning” (1991), relates the rationality of agents for
decision making with cognitive limitations concerning information available.
March (1987) produces the article “Exploration and Exploitation in Organizational Learning” that
considers the relationship between the exploration of new possibilities and exploitation of old certainties
in organizational learning. This article also discusses the perspectives of both sides, i.e., the organization
and the individual, in which he discuss cognitive aspects.
Motta and Vasconcelos (2006, p. 95) claim that Simon and the group coordinated by him about
bounded rationality proposes that the “rationality is always relative to the individual who decides, and
no one foundation taken superior.” According to the authors, Classical Economics bases on the absolute
conception of rationality, in the sense that presupposes, on the part of the decision-maker, he is able to
have all options available for action.
2.3 Social cognition
In our daily actions, we tend to believe that the best decision is the one that fulfills our expectations.
Speech of common sense is one of the main responsible for the alignment of views when it is involved
in a decision-making process. In this case, the decision can be made simply on basis of values and social
stereotypes, organizers of social behavior. Prior knowledge of an individual and their cognitive
memories ultimately define what are the options of lower social cost, face exposure, with acceptable
results by the group to which it belongs.
Paul Nutt (2002), from Fisher College of Business, Ohio State University, describes the scenario of
business decisions: half of them fail; the best tactics are the least used; executives tend to adopt intuitive
conclusions and the formal process of decision is rarely followed.
Any decision process is intrinsically linked to meaningful and linguistic elaboration, to define the
best decision or to communicate it to whom will perform it. The interaction of the manager and other
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attendees or involved actors, is a relevant factor in any decision making process. Even an individualized
decision is also the product of social organization. In this sense, we assume the premise that studies of
cognition may provide new elements to the analysis this type of process.
Social Cognition examines the cognitive processes of meaning in social interactions (Holtgraves &
Kashima, 2007). It is a fact that recent studies on cognition have not yet reached many areas of
academic knowledge, and largely still restricted to the scope of psychology, social psychology.
Social cognition is concerned with the creation and exchange of meanings between speakers, how
people mean their thoughts, the observation of their actions in social context (Holtgraves & Kashima,
2007). A speaker expresses himself only in function of the existence of another one and its cognitive
mechanisms will work collaboratively articulating their symbolic elaboration, translating it into thoughts
and actions. The language, the final product will serve as a symbolic system for trade in these social
interactions.
Studies about cognition and language, in turn, demonstrate approximation from Social Psychology,
considering the language is a cognitive activity (Clark, 1985; Holtgraves, 2002; Krauss & Chiu, 1998;
Krauss & Fussel, 1996), to individuals in interaction social and cognitive indissoluble character of the
context. Its social cognition and language included a discussion in the form of schedule for 2000,
indivisible fact its importance for further studies (Semin, 2000). Introspective individual and collective
activities depend in large part on the mediation of language for its representation. Holtgraves &
Kashima (2007) claim language as a semiotic tool to collaborate in the process between the creation of
meaning, mediation by language and productive representation of verbal and non-verbal behavioral.
Following the same comparative proposal, it becomes possible to compare and make the
conjunction of some of the principles of the theory of bounded rationality (Simon, 1955, 1991) to
cognition (Lakoff & Johnson, 1980; Turner, 1996, 2014; Fauconnier, 1997) and schemes image (Lakoff,
1987; Johnson, 1987; Lakoff & Turner, 1989).
2.4 Organizational and cognitive factors in corporate decisions
The formal methods derived from Simon’s proposition (1955), define methodology in the help of
structuring and comprehension of problems (decomposition into measurable sub-steps), the
identification of trade-offs and the best decision (normative methods).
These methods, contrary to intuitive practices, follow axiomatic models of behavior, called rational
decision, process in which is used simultaneously all available criteria in inference process for the best
solution.
Inferential processes, from the point of view of cognition, specifically the Cognitive Linguistics,
are seen by Lakoff & Johnson as fundamental forms of inference based on corporeal reality and repeated
patterns of sensorimotor experiences, stating that "reason is embodied in our fundamental that forms of
inference arise from sensorimotor and other body-based forms of inference (1999, p. 77th).
In a corporate decision making situation, the attention given to elements considered unexpected,
not bandied about, or not pursued is, paradoxically, both a weakening of our certainties and the
expansion of the decision horizon. This can be an advantage for a manager: if he decided correctly once,
it will not be required from him that he always will success on all occasions. We call cognitive weakness,
previously pointed in this paper.

3 Data and Methodology
We conducted recorded and transcribed interviews for execution of this research. In addition, we
created a semi-structured questionnaire with open and previously prepared questions that served as a
guide during the interviews, which allowed the spontaneous formulation of other questions, according to
the need identified by the interviewer.
To understand the relation of factors that take Brazilian companies to import or not from China, we
defined two profiles of respondents:
a) The respondent imports products from China, or came back from China with the intention of
importing (favorable profile on imports of Chinese goods);
b) The respondent does not import from China after his visit, decided not to import products
(unfavorable profile on imports of Chinese products).
It was not necessary to obtain an equal number of respondents for the options. Thus, the factors can
contribute positively or negatively on the decision of the respondents and content analysis of the
interviews identified number of variables and interviews.
The next step was the conduction of analysis of such data, obtained through interviews. A specific
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text interpretation tool supported the analysis of the data. Through qualitative modeling, we explore
phases of the problem through a pattern of causal relationships. For the composition of the database of
this study executives and managers of companies that had interest in conducting trade negotiations with
China and marketing consultants who had some sort of business relationship or interest in doing
business with China were selected. The database from Brazil-China Commerce Chamber served as
support to this study. We interviewed managers and executives interested in this market from this set of
companies.
Eight attributes were identified through the interview answers: Cost/Price (depending on the
manner they address the questions, the terms “cost” and “price” have the same meaning, that is, the
selling price in the Chinese companies, and the buying cost in the Brazilian companies), Distance/Time,
Language, Quality, Technology, Reposition/Maintenance, Volume and Risk.
3.1 Sample characterization
Partners, managers, and executives selected for first phase of the study, to participate of the
interviews. This sample had people who already import Chinese products or who had an interest in
Chinese products. The material for the content analysis of the research consists of the transcribed
interviews.
Tablet 2 List of Interviews
Respondent
Partner form industrial company
Partner form commercial company
Partner form industrial company
Partner form industrial company
Partner form commercial company
Senior manager form commercial company
Partner form commercial company
Partner form industrial company

Status
Imports in regular basis
In negotiation
Does not intend to import
Imports in regular basis
Imports in regular basis
Imports in regular basis
Intends to import
Intends to import

We did not define previously the number of respondents obtained for tabulating the data. To the
extent that an interview performed after transcribed, content analysis identified new attribute that
emerged from the speech of the interviewee. We interrupt the addition of new respondents when the
attributes passed to repeat systematically without adding new information. How respondents belong to
various industrial sectors, we can see that there is uniformity in how entrepreneurs perceive the trade
relationship with China.
3.2 Content analysis
Content analysis is a methodology for data analysis. The purpose of content analysis is to produce
inference, working with traces and indices made evident by more or less complex procedures (Puglisi;
Franco, 2005). The analysis and interpretation of the contents obtained should fall on the steps for
execution of this work.
Severino (2002, p. 51) states, “the first approach to textual analysis is the preparation of reading.
Should undertake a series of preparatory activities for further in-depth analysis of texts”. We proceed
initially and then to a full reading of the text of the unit under study. It is a careful reading without
exhausting all seek to understand the text. The first purpose of reading is to make contact with the
contents.
Transcripts of the relevant information results on the identification of significant elements to the
study. “Textual analysis can be closed with a layout of the text whose purpose is to present a vision of
the whole unit. The scheme organizes the editorial structure of the text material that serves to support
reasoning.”(Severino, 2002, p. 53).
Three parts divides analysis of a text: the first is the analysis of elements, consisting of the basic
survey of the constituent elements. The analysis of relations is the second part, and aims to find the main
relationships in establishing connections with the various constituent elements of the text. The third part
is the analysis of the structure. In it, there are parts of a whole, seeking to highlight the relationships
between them (Lakatos, 2001).
The techniques adopted for the execution of the work based on content analysis, in semi-structured
questionnaire to guide interviews with the support of coding and categorization of Key words of the
study, with the goal of identifying variables tool.
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The analysis of the relationship comes from secondary ideas, facts, basic assumptions, cause and
effect elements, and elements of argument. During the interviews, it was possible to identify such
relationships, so that we could generate the constructs for analysis.

4 Data Analysis
Among the constructs generated by interviews, eight variables previously mentioned, relates
directly to the factors that the research seeks to identify, i.e., the factors that managers consider in their
decision to import products from China. The other constructs relates to the questions, and directly
address the issue at hand–China–about the opinion, or any change in opinion, additional considerations,
problems and satisfaction regarding the country and its commercial operations, if applicable. These
constructs have contributed to the development of a logical connection about cognitive maps
construction.
The next step for the data extracted from the interviews was to perform the categorization of codes,
based on association levels. This way, there levels from the research code that identify its goal:
“Decision Factors”.
Other support free codes were created for structuring cognitive maps: codes that associate the
attributes identified in the interviews with the code identifying the research objectives were set:
“determinant factors”, “contributing factors”, “factors not affecting the decision”, and “factors that can
hinder.” These codes have been associated with the “Decision Factors” code to support every attribute
originated from the interviews.

5 Conclusion
The scope of this work covers interest areas related to the theme that can be developed and
conducted through management, behavioral or support decisions management systems. The proposition
here exposed tried to established principles of theoretic integration between the cognitive, linguistics
and management issues of decision-making processes, projecting a model considered as a way of how a
central mechanism in those processes can work.
The present research has sought, through the interviews with Brazilian company managers, to
know which would be the decision factors that would take them to buy from China. During the
interviews, information were evaluated and associated, in a way to produce constructs that allowed the
interpret each of the opinions of the respondents. The respondent opinions bias directed the construction
of the mental models regarding the theme. In none of the interviews, it could be observed a significant
change of opinion about the respondent's perspective over China prior to and after visiting the country.
Even in some interviews that the answers indicated a change of opinion, the respondent kept the
decision of having commercial relations with China. I was possible to understand that the bias of each
respondent's opinion remained the same after the travel.
The denominations cost and price mentioned by the respondents had the same meaning. (“Price”
and “Cost” were considerate as being a unique attribute for this research, for the value involved was a
question to which the interviewed addressed, and the answers varied according the angle upon which the
theme was regarding to: price, when on the selling side, and cost, when on the buying side).
From all interviewed, only one temporarily decided not to import after visiting China. This
interview identified one attribute considered as a decision factor that may disrupt the decision of
importing Chinese products that is the volume. One of the indicatives from the respondents decision of
not importing shows that the original idea about China is aligned with all the previous – the price.
However, this respondent did not previously consider another variable: the volume; this variable
appeared in all other interviews, but was never a blocking factor on the decision of buying Chinese
products.
The quality attribute, despite being the second most mentioned and even can be depicted as a
decision factor almost as important and price, cannot be conclusive regarding to being the main
predicate upon deciding to buy Chinese products. In some parts of the interviews, this finding becomes
evident. In one of the interviews, a company actively imports Chinese products, stating that price is the
key factor. However, the amounts are lowering because of quality. This information converges with
other opinions that China should care about quality to keep the current commercial relations with other
economies in the future. As result of the interviews, just two predicates were associated with the buying
decision: cost/price and quality. Yet, just the first was decisive to import. In summary, the Quality
attribute proved to be a factor that apparently every interviewed knew about. There is awareness that

·288·

Proceedings of the 11th International Conference on Innovation & Management

China has quality products and it links to another attribute: Technology. Thus, Brazilian executives
understand that low quality and low technology products are extremely cheap and cannot be competitive
enough, becoming sporadic or single imports.
The executives seek products with reasonable quality and technology. This attributes are connected
and have as consequence a very competitive price in relation to global market. Their vision is that the
price is the key factor when importing Chinese products. The other attributes and opinions identified are
not qualified as decisive for the executive to consider them favorable or unfavorable on the commercial
relations with China.
Starting from this interviews and associations made on the identified attributes, for each addition of
new interviews through primary documents field, the level of interconnections increased.
Sustainability was notably absent as a concern of Brazilian executives. Such observation can
become objective of future researches regarding to the point of view of Brazilian managers for global
matters, environment and international supply chains.
The “Cost/Price attribute”, in addition to being the most cited, linked to three other constructs on
eighteen occasions: “Determinant Factor”, “Favorable” and “Technology attribute”. This relations show
a positive connotation and crucial as being the main factor for the decision of the executives. The second
most identified construct, the “Quality attribute” presented in nine citations and was the most associated
with other constructs (six times). However, this number does not presented a bias that would
characterize it as a Decision Factor, in three cases (“Factors that don’t affect decision”, “Problem” and
“Unfavorable”) the attribute has proven not to be determinant on buying Chinese products. On the other
three occasions, one was about the attribute to characterize as determinant, another as a factor that might
contribute to decision and the last was a direct link with technology attribute.
5.1 Limitations of This Study
For being an exploratory research with limited characterization of profiles of respondents from
different economical segments, the conclusion of this study does not serve as basis for none of the
segments addressed on this study. The study did not have the intention of generate a conclusion about
the theme. A base of choice of the qualitative research participants, despite having common points that
allowed a unique analysis, that the opinions, was though identifying relation constructs and not
belonging to the same segment.
Given that the interviews were made through a previously elaborated form, and semi-structured,
the nature of the research was interpretative and did not intended to be neutral, even with the utilization
of textual interpretation tools. The approach of the study directed to identify factors from managing
point of view, the subject of this research.
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Abstract: The purpose of this paper is to qualitatively testify the hypothesis that transaction cost caused
to cope with the project risks of building project is optimized by Building Information Modeling (BIM).
It is clarified that why BIM changes the borders of three project management systems of building
project and lead the three main project management systems to Integrated Project Delivery (IPD)
System. The analysis was made by applying the transaction cost economics and regarding that project
management is a kind of economic institution to save the transaction cost caused to cope with the
project risks between the project owner and contractors. BIM can play a role of optimizing the
transaction cost caused to cope with the project risks with its communicability and structure because of
the features of reach, richness and transparency as an information platform. The three main project
management systems are led to IPD which is the project management with the integrated team building
approach in the integrated process of design and construction by the above reason. In addition, the
difference of transaction cost every project management caused to occur by the difference of
technological asset specificity of building project is reduced by BIM.
Key Words: Building information modeling; Integrated project delivery; Project management System;
Transaction cost economics

1 Introduction
The construction industry has each production(construction) system for each building such as
factory, school, hospital, office building and condominium etc.just as the manufacturing industry has
each production(manufacturing) system for each product. It is called Project Delivery method or Project
Delivery System in the U.S. and the U.K., but called Project Management System in Japan. The main
project management systems are Design & Build (DB), Design Bid Build (DBB) and Construction
Management (CM). The project management methods and their borders has been greatly affected by the
emergence of information platform composed of 3Ddesign documents and their architectural attribute
informaton, which is called Building Information Modeling (hereafter called BIM) developed and
prevailed rapidly in the 21st century.In recen years, the new project management method, which is called
Integrated Project Delivery（IPD）system to proceed design and cnstruction activities in cooperation
among the stake holders from the early phase of a project, is advocated in the construction industry.
This paper clarifies why BIM changes the borders of the above mentioned three Project
Management Systems and lead them to Integrated Project Delivery (IPD) System. It is very difficult to
comprehensively explain this issue only by the technological approach such as focusing on the
engineering aspect of project management, efficiency and productivity. The issue of this paper will be
explained by regarding project managemnt as a kind of economic institution to save the transaction cost
caused to cope with the project risks with regard to quality, budget and delivery between the project
owner and contractor based on a transaction cost economics.
This paper will be discussed as follows. It is clarified, referring to a transaction cost economics
which is a theoritical base of this paper, that project management is regaded as a kind of economic
institution to save the transaction cost caused to cope with the project risks with regard to quality,budget
and delivery. The institutional features of three project management are summarized according to the
project risks and comparatively analyzed based on a transaction cost economics . Then, the innovative
features of BIM are explained and how the three project management systems are optimized and led to
IPD by BIM. Finally, the summary of this paper and the future work are explained as conclusion.

2 Trans Action Economics and Project Management
2.1 Transaction cost economics theory by ronald H. coase
Transaction cost economics is said to be a theoretical idea advocated by Ronald H. Coase through
criticizing neoclassical economics. The typical point of economic system explained by neoclassical
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economics is to lead the effective use and distribution of resource under the price adjustment mechanism
by free exchange transaction in market. It is assumed that the market surrounding firms is perfectly
competitive and the firm, which buys the productive elements, produces the products with technology
and sell the products in the market, is an economic agent, and it performs efficiently by selecting the
optimal production plan so as to maximize the profit with the perfect capability of collecting, processing
and transferring information with regard to the productive elements, market of products and production
technology.
It is premised that all the economic agents perform perfectly and rationally with the perfect
capability of collecting, processing and transferring information for the purpose of maximizing their
utility. However, the market surrounding the firms is actually not in perfect competitive condition. The
human beings are not perfectly rational and all the firms, which are economic agents, perform with
bounded rationality because of the limited capability of collecting, processing and transferring
information. Accordingly, the transaction in market is not necessarily performed smoothly by the
economic agents with bounded rationality because of the occurrence of transaction cost such as to grasp
the situation of products, to contract the transaction and to monitor the performance of contract after the
contract of transaction.
Market and organization is regarded as an alternative resource allocation system. It is regarded that
resource allocation is adjusted by the price mechanism in market, but by the authority of corporate
management in organization. It is decided by the amount of transaction cost of each alternative idea with
regard to whatever condition decides the selection of market or organization. In other words, transaction
cost is always caused with regard to searching, contracting and monitoring in transaction regardless of a
market or organization and the transaction through either market or organization is selected under the
principle of saving transaction cost [1].
2.2 Transaction cost economics theory by oliver E. williamson
The transaction cost economics advocated by Coase was more systematically developed by
Williamson. The assumption of bounded rationality of human beings and behavior based on
opportunism are introduced in order to explain the mechanism of occurrence of transaction cost by
loosening the definition of perfect rationality assumed on new classical economics. Bounded
rationality is explained that all the human beings are bounded in terms of capability of gathering,
processing and transferring information though they intend to be rational. Opportunism is explained by
the possibility of immoral behavior due to his or her own utility maximization under the bounded
rationality. A series of transaction cost, until the transaction is completed, are caused to search the
transaction partner in advance of the contract, make an official contract during the contract period and
monitor the contract performance even after making a contract in order to prevent from cheating if the
human beings transact each other with such bounded rationality under opportunism. It is regarded that
various governance systems are formulated in order to save such transaction cost.
The amount of transaction cost depends on the transaction features such as asset specificity,
uncertainty and frequency as described below. Asset specificity means that asset is not substituted
without the serious decrease of its value. Asset specificity with regard to one way of use means that
the value of asset is high only to its way to use. The asset which is generally interdependent is regarded
as specific asset. In the transaction with high asset specificity, transaction cost tends to be higher
because the negotiation between parties is likely to occur. Uncertainty means that the human beings
cannot grasp the whole transaction with perfect rationality. It is assumed that the transaction cost tends
to be higher because the transacting parties may take opportunistic actions if transacted under the
uncertain and complex condition. Frequency means the frequency of transaction. It is expected that the
transaction is conducted under the organization rather than transacting in the market if asset specificity
is high. The build-up of specialized governance structure within the organization will cause the fixed
cost. In such a case, the cost of specialized governance structure is collected comparatively easily.
Therefore, frequency affects on the transaction cost [2] [3] [4] [5][9].
2.3 Project Management as an institution to save transaction cost
Transaction cost is explained variously in terms of academic view point. Typical ones are
coordination and incentive cost [6], Exploring and Information cost, Negotiation and decision cost, and
Monitoring and execution cost [7], Exploring and information cost、Decision-making cost for negotiation,
Monitoring and coercive cost, and coordination cost [8][10]. They are, according to the general
understanding in construction industry, Project procurement cost for the purpose of coordinating the
contract, developing pre-contract information and requirement and writing the agreement, Contract
administration cost for the purpose of monitoring contracts, inspecting and testing of completed facility,
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changing the contract, and interpreting contracts and resolving disputes, Information communication
cost for the purpose of constructability, preventing overdesign of systems, economic contingencies,
standardization of facilities and system, preventing wasted time by unnecessary information and wrong
information mistake, and firm interaction cost for trouble shooting ability, dependence conflicts and task
event responsibility[11]. These costs are summarized as follows by use of the three main project risk
factors.
1. Transaction cost caused to secure the quality of design and construction expected by the project
owner
2. Transaction cost caused to hold the total budget within the range expected by the owner in
starting a project
3. Transaction cost caused to secure the delivery date of a project promised by the contractor in
starting a project
There is a possibility that large transaction cost is caused as a result of coping with the project risks
(quality, budget and delivery) if a project owner and a contractor transact directly because human beings
behave with bounded rationality and according to opportunism. In addition, there is also a possibility
that large transaction cost is caused in case that asset specificity, complexity and transaction frequency
are relevant between the project owner and contractor in the construction project. Accordingly, project
management is regarded as an economic institution to save transaction cost caused to cope with the
project risks with regard to quality, budget and delivery risk between the project owner and contractor
based on the transaction cost economics [20].

3 Institutional feature of Project Management System
3.1 Project management and project risk
There is no unique project management system to perfectly save the transaction cost caused to cope
with the project risks with regard to quality, budget and delivery. While one project management system
is fit for saving the transaction cost caused to cope with quality risk, others are fit for saving the
transaction cost caused to cope with budget and delivery risks. Which project management system is the
most optimized one for the project owner in terms of saving the transaction cost caused to cope with the
project risks? In order to make a comparative analysis of project management as an economic
institution to save the transaction cost caused to cope with the project risks, project management will be
studied from the viewpoints of both project owner and contractors with regard to the allocation and
burden of the project risks[13][26][29].
The building with high quality, low budget and on time delivery is preferable from the view point
of the project owner. The project owner wishes to grasp the project risks as soon as possible. On the
other hand, the project contractor tries to make a balance among the project risks because quality,
budget and delivery are traded off, though the project contractor wants to construct the building with
high quality [23][40].
The building project consists of two processes, design and construction and has two ways of
burdening risks, which are the lump-sum contract and the cost plus fee contract with the quantity and
unit price, from the viewpoint of owner. There are three basic project management systems with regard
to the allocation of project risks and the way of burdening them between the two parties. The features of
three project management systems are explained as follows
3.2 Main project management systems
The building project, which is contracted between the project owner and stake holders such as
architect, main contractor, sub-contractor, material venders and machine leaser etc., and composed of
their network, constructed and completed by the collaborative works. The manufacturer, which designs
and produces the product with the means of production, has whole responsibility of the products such as
quality, budget and delivery in the manufacturing industry. The project risks corresponding to the
product risks are diversified among the project owner, architect and contractor in construction industry
[15][18]
.
3.2.1 DB System
DB System is adopted by the project owner when the fast track is requested in the schedule of a
project. The project contractor holds the project risks specified in the design documents including design,
construction, and design audit. It is natural that the project owner awards the project to the contractor if
the proposed plan, budget and schedule are agreed corresponding to the character of a project because
the owner wishes to grasp the project risks and fix the total budget of a project. It is prohibited that both
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design and construction are conducted by the same company in the U.S. and the U.K. If DB system is
applied, the owner and contractor make a partnership contract [30].
3.2.2 DBB
DBB System is the one that the project owner holds the risk of design phase and the contractor
holds the risk of construction phase. The architect makes a design and monitors the construction of a
building as the agent of project owner. The contractor is selected through bid among the pre-qualified
contractors after the completion of design process. The contract is usually lump sum base with regard to
the way of burdening the project risks during the construction phase.
3.2.3 CM
CM system is the one that the project owner holds the project risks with regard to quality, budget
and delivery during the both process of design and construction. The project owner usually makes a
direct contract with the trade contractors, venders, machine leaser etc. with the assistance by the
architect and construction manager. The architect and construction manager are the agents of the project
owner to the trade contractors, venders, leasers etc. All the design and construction activities are usually
opened to the related parties as the occasion demands. The contract is usually cost plus fee base with
regard to the way of burdening the project risks during the both design and construction phases.

Figure 1

Project Management Systems from the Definition by Design and Build Institute of America

The Project Management Systems such as DB, DBB, and CM as shown on the above are
summarized as follows in terms of the scope of risk in design and construction and in terms of the way
of burdening risk with regard to the project risks such as quality, budget and delivery allocated through
project management
System
Risk Scope
Risk Burdening

DB
Contractor for Both design and
construction

DBB
Owner for design / Contractor
for construction

CM
Owner for both design and
construction

Lump sum for
design and construction

Lump sum for
Construction

Cost plus fee based on quantity
and unit price

Figure 2

Project Management Systems and Project Risks

Project management is regarded as an economic institution to save the transaction cost caused to
cope with the project risks between the project owner and contractor according to the theory of
transaction cost economics in section 2. Then, a comparative analysis of institution will be made in
terms of which project management system is the most optimized as the institution to save the
transaction cost over the project risks in the next section.

4 Comparative Analysis of Project Management As An Institution
4.1 Comparative analysis of project management as an institution for quality risk
Project Management System is, herein, reviewed in terms of the transaction cost to deal with the
project management risks. Quality risk, which has various kinds of definition in various aspects, is
defined as the features to satisfy the legal requirements by Building Related Authorities, aesthetic
requirements by the owner and function as the building. .DB System is left up to the contractor with
regard to the quality control of design and construction. DBB System is left up to the contractor with
regard to the quality control of construction though the owner conducts to achieve high built-in quality
in design process. CM System is let up to the owner with regard to the high built-in quality in both
design and construction process with the assistance of architect and construction manager [19].

·294·

Proceedings of the 11th International Conference on Innovation & Management

As for the above mentioned quality risk, DB is a black box for the owner in both design and
construction processes; DBB is a black box for the owner in construction process; CM System has
transparency in grasping the quality risk in both design and construction system. A series of transaction
cost, until the building construction is completed, are caused to search the contractor in advance of the
contract, make an official contract during contract period and monitor the contract performance even
after making a contract in order to secure the satisfactory quality by the owner and prevent from
cheating by the contractor as the human beings transact each other with bounded rationality under
opportunism. Accordingly, the transaction cost of DB or DBB System in project management is higher
than that of CM System in terms of dealing with quality risk.
4.2 Comparative analysis of project management as an institution for budget risk
Next, the transaction cost caused to deal with budget risk is analyzed. Budget risk is, herein,
defined as the fluctuation of budget for completing the building after the agreement of budget in making
contract except for the occurrence of force major. DB System is contracted with the budget of both
design and construction process based on the owner’s requirement between the owner and contractor.
DBB is contracted with the budget based on the design documents prepared by the owner and architect
between the owner and contractor. CM System is contracted with its own budget of the owner prepared
by the assistance of architect and construction manager between the owner and the trade contractors,
venders, leasers etc. with the assistance
Budget fluctuation is generally less in DBB System because the contract is made at the completion
of design works between the owner and contractor. Budget fluctuation occurs frequently in both DB and
CM System because the budget is fixed before the design and construction between the owner and
contractor (trade contractors etc. in case of CM contract).
It is assumed that the contractor (including the trade contractors, venders, leasers design subs etc.)
tries to act so as to increase the budget with any kind of reason occurred during design and construction
process as the human beings transact each other with bounded rationality under opportunism. A series of
transaction cost, until the building construction is completed, are caused to search the contractor in
advance of the contract, make an official contract during contract period and monitor the contract
performance even after making a contract in order to avoid such opportunistic actions. Accordingly, the
transaction cost of DB System or CM System in project management is higher than that of DBB in
terms of dealing with budget risk.
4.3 Comparative analysis of project management as an institution for delivery risk
Finally, the transaction cost caused to cope with delivery risk is analyzed. Delivery risk is the delay
of delivery of completed building after the contract except for the delay because of force major. The
delay of delivery of completed building brings about serious disadvantage to the owner though the
advance of delivery is preferable. The contractor can start the construction and proceed simultaneously
both design and construction even if the design work is not fully completed but partially completed
because the contractor contracts both design and construction under DB System. The contractor starts
the construction work after completing the design work under DBB System. It is also possible for CM
Delivery System to precede simultaneously design and construction work
DB System gives incentive to the contractor for compressing the schedule due to lump sum
contract and can compress or maintain the schedule easier than other two systems. DBB System must
keep the expected schedule as a bottom line because of only construction contract. CM System does not
give any incentive to the architect and construction manager because of agency contract with
professional service. Whether or to keep the original schedule depends on their capabilities [25].
It is assumed that the contractor (including the trade contractors, venders, leasers design subs etc.)
tries to extend the delivery date with any kind of persuasive reasons occurred during design and
construction process as the human beings transact each other with bounded rationality under
opportunism. A series of transaction cost, until the building construction is completed, are caused to
search the contractor in advance of the contract, make an official contract during contract period and
monitor the contract performance even after making a contract in order to avoid such opportunistic
actions. Accordingly, the transaction cost of DBB System or CM System in project management is
higher than that of DB System in terms of dealing with delivery risk.
4.4 Summary of comparative analysis of project management as an institution
As a result of the above theoretical analysis, the three project management systems are summarized
as shown in Figure 3 in terms of transaction cost (TC) corresponding to the project risks. The difference
of transaction cost can be recognized between the project management systems and the project risks.
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Quality

Budget

DB

TC High

TC High

TC Low

DBB

TC High

TC Low

TC High

TC Low

TC High

TC High

CM

Figure 3
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Delivery

Transaction cost with Regard to Project Management Versus Project Risks

These three project management systems are not actually mutually exclusive. The mutual
relationship between the three project management systems and the condition of borders are assumed to
be as shown in the Figure 4. There are really some compromised project management systems so as to
optimize the transaction cost caused to cope with the all or some of the risks of quality, budget or
delivery. CM at Risk System is the one that the design phase is started by applying CM System and
switched over to DBB System from CM System when the budget and delivery of a project are fixed.
Project Management as the owner’s Rep. System is applied to the project started under DB contract that
the transaction cost is expected to be high in terms of asset specificity, complexity and frequency of
transaction .Construction manager plays a role of project manager to the design builder as the owner’s
representative.
The contractor sometimes makes an assistance of construction drawings even under DBB contract
in order to smooth the construction work for delivery.
The owner and contractor, each other, hold the various technologies to deal with the project risks
such as quality, budget and delivery and holding technologies by two parties formulate mainly asset
specificity of a project. The buildings such as the residential housings and lower apartments, which are
simple and alternative in terms of technological viewpoint in design and construction process, can be
constructed by the contractors by bidding in market. However, the selection of contractors by the owner
has much to do with the design capabilities and the construction technologies held by the contractors as
the buildings are technologically complex and bigger in size, for example, from the office buildings ,
school ,hospital etc, to the large manufacturing facilities, process plant and high rise buildings.
Accordingly, the contractor with a relational asset specificity based on technological asset tends to be
selected [27].

Figure 4

Borders of Project Management and Risk Factors

The borders of three project managements are changed according to the asset specificity between
the owner and contactor about the building project. The fungible contractor is selected with DB system
in market because of the same production system as the manufacturing industry if the building is
residential housings and lower apartment etc. with low asset specificity. DBB System is selected for the
buildings with intermediate asset specificity such as school, hospital, office building etc. because the
owner is involved in design work to achieve built-in quality and construction is left up to the contractor.
CM System is selected for the building with high asset specificity such as the high rise building, large
manufacturing factory, process plant , etc. because the project should be proceeded with the organization
led by the owner in order to closely cope with the high complexity of project risks. The relationship
between project management and asset specificity is, in terms of the owner, shown in the Figure 5. It
might be regarded that DB is compared to market; DBB is compared to quasi-organization; and CM is
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compared to organization according to the theory of transaction cost economics [12][14][16].

Figure 5

Relationship Between TC and Asset Specificity with Regard to Project Management

5 Impact on Project Management by BIM
5.1 Outline and innovation feature of BIM
The development of digital engineering based on 3D design is showing the specific progress in the
automotive industry in need of the adjusting technology in manufacturing industry and 3D analysis and
design works are well developed during the product development phase [32][33][39]. In construction
industry, 3D design is developed in advance in the field of plant engineering and residential housing in
construction industry, but in 2000s in the field of building construction. BIM, which is the information
plat form composed of 3D design drawings and the digitized attribute information of building
construction, is the tool to assist the building project at the level of building life cycle (BLC) during the
plan, design, construction and maintenance and promote the cooperative works among the stake holders
including the owner.
BIM is used as the presentation tool by implementing selection, addition and modification of the
necessary information for the virtually prepared 3D building and during the planning phase; completed
with the 3D design of structural, mechanical and electrical after the creation of 3D basic architectural
design drawings and stepwise detailed drawings with the implementation of various simulation, crush
detection and estimation during the design phase; used for the purpose of creation of construction
drawings, construction simulation and schedule review by taking out the necessary information during
construction phase; used as the maintenance and diagnosis record during the maintenance phase. In
addition, BIM is used for drawing up renovation plan smoothly, utilized for renovation construction and
prepared for the future maintenance with the revised information after renovation work during the
renovation phase[35][36][37].
The improvement of productivity in building construction process is researched academically and
practically by the universities and construction research institutes of construction companies. The
innovation features of BIM are as follows on the basis of the above mentioned matters.
5.1.1Front loading and concurrent engineering
The creation of 3D design drawings, which needs more accurate level of creation of design
drawings compared with 2D design drawings, makes design drawing works frontloaded with the peak
load in the first half of design works which are the schematic and basic design phases. The workload of
design in the last half decreases as a result of implementing the accurate and consistent 3D design work
intensively in the first half design work. It is assumed that the whole work load of a project including a
construction phase decreases in design and construction process, while the work load increases during a
design phase. Moreover, the extension of project delivery can be avoided and the whole schedule can be
compressed because the overlap of design and construction work is promoted by concurrent engineering
in common in manufacturing industry [17] [35].
5.1.2 Enhancement of cognitive level with regard to project information
The communication level among the stake holders and among the staffs involved in the operation
of design and construction process is improved in terms of efficiency. Therefore, the QCDS (quality,
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cost, delivery and safety) issues are also improved in terms of productivity. In terms of the
improvement of communication, the communication among the stake holders (owner, architect, engineer,
main contractor, trade contractor, vender etc.) is smoothed by virtual reality and visualization. Therefore,
the review and rework of design decreases. Transparency of design drawings is secured and permit
review period will be improved because of the enhancement of accuracy of building permit procedure in
future. As for the aspect of improvement of QCDS issues because of the enhancement of cognitive
capability by the progress of visualization, it is possible to make a crush detection with high level of
accuracy, decrease the mistakes of coordination, obtain the more accurate construction drawings and
conduct the high level of simulation with regard to sun shadow diagram, walk- through image, H.V.A.C
analysis, illumination level analysis etc. In addition, transparency of cost information is improved as it is
possible to grasp the budget and control the cost based on the real time estimation by the creation of
highly accurate design documents during the initial phase [38].
5.1.3 Viewpoint of building life cycle
The cost of building construction and maintenance is said to be each 25% and 75% of all the
building life cycle cost in case that the building life cycle is assumed to be roughly 60 years. Grasping
the building life cycle cost during the early phase realized by BIM is greatly helpful to the owner in
terms of budget control to cope with the financial issues. BIM can make it easy to make an annual
inspection of building after the completion of building because it can be used as the maintenance and
diagnosis record effectively with the proper maintenance. The optimization of facility management is
realized by analyzing the data obtained through the comparison between the simulation result of
building life cycle cost during the early design phase and the actual maintenance cost through routine
maintenance [35][36][38].
5.2 IPD & BIM
IPD is, according to the interpretation of AIA (American Institute of Architects), defined as the
project management system which proceed the project by establishing the organization composed of the
owner as the main leader and stakeholders as the cooperators, cooperating with the collaborative
relationship under the common purpose of constructing the optimized building from the early phase of a
project, and make a decision of project management together. The specific features are the integration of
design and construction, and the integration of the owner and stake holders as a project organization,
which are the combination of DB and CM utterly differed in terms of project management concept. IPD
guide line and IPD contract form are published each in 2007 and 2009, which showed the
implementation procedure and governance [34].
The followings are main features of IPD; the owner must positively involve in the project
management for the purpose of securing the quality, budget and delivery, make a swift decision on the
various issues and has clear responsibilities for the project management issues; the project team, which
is composed of the owner and stake holders, must make a decision on the project issues collaboratively
and share the realized profit with an adequate reward; BIM is used for the purpose of implementing the
adequate project management for the team; and the governance is regulated on the risk sharing, team
building, involvement in the whole process of design and construction, reasonable reward and
allocation of profit for the purpose of realizing the construction of an optimized building. The reason
that IPD is recommended recently is that it is very difficult for the owner separated from the contractor
to cope with the project risks flexibly, timely and unmistakably because the building project is
technologically differentiated and complex by the social requirements and technological innovation with
the decrease of construction market and fierce project order competition [34][37][41].
BIM, which is the information platform composed of 3D design documents and digitized attribute
information, holds the compressed information with regard to the space and time of building
construction with transparency as described on the above. The communicability of information held by
BIM will improve the asymmetry of information existed between the owner and the stake holders such
as the architect, contractor, vender leaser, etc., make the mutual confirmation among them possible, and
enhance the level of recognition to the project risks. Therefore, BIM will improve the bounded
rationality with regard to the capability of gathering, processing and transferring information.
Transaction cost will be saved because BIM can make it smooth to communicate between the owner and
stake holders and hold the occurrence of opportunism.
5.3 Change of borders among the project management systems by BIM
IPD (Integrated Project Delivery) System is actually realized by applying BIM to the various
project management systems. Transaction cost caused to cope with the delivery risk is lower because the
schedule is controlled with the integration of design and construction, but to cope with the quality and
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budget risks is higher in DB System. However, the transaction cost caused to cope with the quality and
budget risks will be improved because the black box is taken away between the owner and contractor if
BIM is applied to DB system as the information platform.
Transaction cost caused to cope with the budget risk is lower because the building is constructed
after the design is completed, but to cope with the quality and schedule risks is higher in DBB System.
However, the transaction cost caused to cope with the quality and delivery risks will be improved
because the information on the quality and schedule during construction phase is disclosed to the owner
understandably and shared between the owner and contractor, if BIM is applied to DBB system as the
information platform.

Figure 6

Change of borders of Main Project Management Systems by BIM

Transaction cost caused to cope with the quality risk is lower because the owner can directly
involve in the design and construction by directly contracting with the trade contractors, venders etc.
with the assistance of architect and construction manager, but to cope with the budget and delivery risks
is higher due to responsibility constraint under the agency contract among the owner, architect and
construction manager in CM System. However, the transaction cost caused to cope with the budget and
delivery risks will be improved because the information asymmetry among the owner, architect and
construction manager is solved if BIM is applied to CM system as the information platform. The Figure
5.2.1 is showing that the borders of project management systems shown in the Figure 6 are shifting to
the portion directed by the arrows [21][28].

Figure 7

Change of Borders of Optimization Range by BIM

The change of borders among the project management systems under the relationship between
transaction cost and asset specificity is shown in the Figure 7. As the transaction cost caused to cope
with the project risks which are individually held by each project management system is improved by
the application of BIM, the slope of curve expressing the relationship between transaction cost and asset
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specificity get gentled and the vertical border of asset specificity featured by the kind of building
projects are shifting to the right. This means that the difference of transaction cost caused by the level of
asset specificity and the kind of project management system is reduced by BIM.

6 Conclusion
Project management is regarded as a kind of economic institution to save the transaction cost caused
to cope with the project risks with regard to quality, budget and delivery between the project owner and
contractor if the theory of transaction cost economics is applied. The purpose of this paper was to
explain the reasons that the borders of three basic project management systems are changed and they are
led to the project management system called IPD by applying the above theory. Each of the three project
management systems has the feature corresponding to each of the three project risks and the borders of
three project management systems are overlapped each other so as to complement the disadvantage with
the advantage in terms of risk management. It is also found that the project management is
corresponding to the level of asset specificity in technological aspect of the building in terms of
optimization. IPD is a project management system applied to the project which is complicated, with
high project risks and asset specificity technologically, in another words, with highly transaction cost.
IPD is featured by the team approach by the project owner leading the stake holders, cooperation from
the early phase of a project, collaborative decision making under the same purpose of project
construction. BIM, which is holding the compressed information with regard to the space and time of
building construction with transparency, reduces the transaction cost to cope with the project risks by
the communicability and its structure. IPD is actually realized by applying BIM to the various project
management systems including the three basic project management systems.
The hypothesis that the transaction cost caused to cope with the project risks is optimized by use of
BIM was qualitatively testified though there are some assertive deduction and theoretical development
due to the limit of space in this paper. The cost simulation will be made to confirm the relevance of
hypothesis as the positive analysis by use of BIM for the virtual building in the next paper. In addition,
what couldn’t be fully explained by the transaction cost of economics, specifically the behaviors of
architect and construction manager as the agent of owner affected by BIM in CM system, will be
analyzed by use of agency theory of new institutional economics.
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Abstract: The transfer of knowledge can be challenged by various factors, particularly when
communication between individuals heavily relies on electronic media, as is the case during the
development of virtual work. The literature suggests that the individual competence to communicate
effectively in virtual settings (Individual Virtual Competence - IVC) may represent a key element of
enabling this process. The mechanisms for the development of this competence, however, are not yet
fully comprehended nor delimited. The objective of this study is to investigate formal and informal
practices that organizations may adopt to develop IVC in their workforces. It also aims at investigating
the dissemination of such practices in companies located in Brazil. To this end, the case study
methodological approach was selected. The results suggest that organizations already possess the
physical infrastructure and practices needed to support the development of the technical aspects of IVC;
however, more effort is still needed with regard to the implementation of practices associated with the
development of the non-technical aspects of IVC.
Key words: Knowledge transfer; Virtual work; Individual competence

1 Introduction
One of the most important aspects of collaborative work is the possibility of knowledge transfer
from one set of individuals to another [1]. The knowledge transfer process occurs when a particular
individual is affected by the experiences of another individual through the movement of a knowledge
reservoir from the sender to the receiver, and this transfer is manifested through changes in the
understanding of the recipient [2].
The intensification of international alliances between organizations and the development of
Information and Communication Technologies (ICT) have led to an increasing number of professionals
who work in virtual settings in which geographically dispersed individuals rely on electronic media to
communicate and collaborate [3]. Therefore, the knowledge transfer process increasingly occurs between
individuals who are not co-located and need to rely on technology for its establishment [2]. In such a new
context, the already frequently complex and laborious knowledge transfer process becomes even more
challenging, given the communication barriers faced by the geographically dispersed individuals [2] [4] [5] [6].
This challenge can be approached from the perspective of the individual knowledge, skills and
attitudes (KSAs) required for the establishment of effective electronic communication between
individuals, a pre-requisite for the knowledge transfer process in virtual settings. Wang and Haggerty [6]
refer to this set of individual competences as Individual Virtual Competence (IVC). According to these
authors, IVC contributes to the knowledge transfer process by directly affecting the effectiveness of the
communication process in virtual settings. However, the mechanisms and methods of the development
of IVC in individuals are not fully defined or comprehended, thus leaving opportunities for further
investigation in this area.
Given the importance of IVC to the effectiveness of the knowledge transfer process in virtual
settings, the aim of this study is to explore based on pertinent literature the formal and informal practices
that can be leveraged by organizations to stimulate the development of IVC in their employees. It also
aims to conduct an initial assessment of the dissemination of such practices in the corporative
environment by mapping their utilization in two companies located in Brazil. To this end, the case study
methodological approach was utilized.
The contributions expected from this study are two-fold. First, it attempts to provide a further
understanding of the mechanisms to develop IVC. Second, it supports the strengthening of the
knowledge transfer process in organizations that rely on any form of virtual work.
This study is divided into six sections. Section 2 presents and discusses the main concepts utilized
in this study as well as its theoretical development. Section 3 presents the methodological aspects of this
research. The results and final discussions are presented in sections 4 and 5, respectively. Finally, section
6 presents the main conclusions of this study.
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2 Literature Review
2.1 Competences for knowledge transfer in virtual settings
Similarly to the communication process, the knowledge transfer process, from a cognitive
perspective, requires the coding, transmission, and decoding of knowledge artifacts [7]. In reality, the
knowledge transfer process can be seen as a particular and specialized communication process [5] in
which knowledge is transferred between parties and absorbed as changes in the recipient’s abilities [2] [7].
This is frequently a complex and laborious process that requires time for its proper establishment [4] [5].
As the globalization of companies and organizations is intensified, the knowledge transfer process
increasingly occurs between individuals who do not necessarily share the same physical location and
can be separated by geographic distances [2]. In this case, at one end, the sender must codify the
knowledge into a certain type of knowledge artifact and transmit the artifact by using some sort of
technology to the other end, where the recipient will decode the artifact received [6] [9]. This transmission
can sometimes not occur properly because of communication barriers associated with elements such as
the limited richness (visual and verbal cues) of the information transmitted electronically or the cultural
diversity of the individuals involved [2] [6]. Considering these difficulties, it is reasonable to expect the
knowledge transfer process to be even more challenging in virtual settings.
One possible solution for this challenge can reside in the improvement of the communication
process in virtual settings, which can be approached either from the perspective of the technology being
used or from the perspective of the individuals involved. According to Wang and Haggerty [6], virtual
work is a recent phenomenon, and individuals are often still inexperienced and ineffective in
communicating in virtual settings, especially when the objective is the transfer of knowledge. Therefore,
these authors define Individual Virtual Competence as the extent of knowledge, skills and abilities an
individual possesses to work and communicate in virtual settings for the purposes of completing
collaborative virtual work. The meaning behind this definition is that individuals with higher IVC
should execute activities in virtual settings, such as the transfer of knowledge, with increased
performance in comparison with individuals with lower IVC. The three dimensions of IVC are: virtual
self-efficacy, virtual media skill and virtual social skill (Figure 1).

Figure 1

IVC Constituent Dimensions [8]

The first dimension, virtual self-efficacy, refers to the individual’s own confidence in his/her
abilities to use computer technologies and to work with others in virtual settings. Individuals with higher
virtual self-efficacy tend to look for multiple options and persist until effective communication is
established using technology. In addition, virtual self-efficacy also motivates individuals to dedicate
efforts to non-technical matters, such as developing the confidence to address work execution without
face-to-face interaction between the parties involved. Once they have confidence to handle both
technical and non-technical aspects of virtual work, these individuals develop more effective
communication and therefore contribute to the improvement of the knowledge transfer process [6].
The second dimension of IVC is virtual media skill. This skill is defined as the individual’s
capacity to utilize communication technologies and to fully explore their potential to facilitate
communication. This skill therefore goes beyond the simple use of ICT and is more related to the
understanding of its potential to facilitate collaborative activities in virtual settings. This is a key
element to complement the limited richness of the information transmitted without face-to-face
interaction, thus facilitating the knowledge transfer process between the parties.
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The third dimension of IVC is virtual social skill, which is defined as the ability to build
relationships with other individuals in virtual settings. Given the limited opportunities for social
interaction proportioned by ICT, virtual social skill represents an important element to increase
cohesiveness and shared understanding among individuals, which, in turn, facilitates communication
and the transfer of knowledge in virtual settings.
In summary, Wang and Haggerty [6] suggest that IVC influences the knowledge transfer process in
virtual settings through its impact on communication effectiveness. In other words, IVC improvement
facilitates the knowledge transfer process because the three dimensions of IVC provide the foundation
upon which effective communication and knowledge transfer are built.
2.2 IVC development
According to Wang and Haggerty [6], the three IVC dimensions can be developed over time.
Because virtual work is relatively a new phenomenon, people are still becoming accustomed to it, and
IVC can be seen as a competence to be acquired. These authors also mention that a key element of
developing the three IVC dimensions is the learning acquired through the individual’s cumulative
experiences in virtual settings, although the specific mechanisms that enable the accumulation of these
experiences are not yet fully comprehended. Furthermore, the simple accumulation of experiences
throughout this time does not seem to be a sufficient condition for the development of certain abilities
because these experiences may not necessarily become an individual’s acquired knowledge [9]. It
becomes important then to explore the mechanisms and methods that enable and intensify the specific
virtual experiences that potentially contribute to the development of IVC. According to Wang and
Haggerty [8], organizations can play an important role in this process. The literature presented next
suggests that such methods at the organizational level can be either formal, such as trainings, or informal,
such as daily practices at work (Table 1).
Table 1
IVC dimension
Virtual self-efficacy [6]

Virtual media skill [6]

Virtual social skill [6]

Practices Suggested by the Literature, by IVC Dimension
Practices
I. Formal training on the correct utilization of computational tools [10]
II. Formal training on effective work practices in virtual settings [10]
III. Utilization of explicit virtual work and management practices by the leadership [10]
IV. Infrastructure and technical support for virtual work development [10]
V. Formal training on the utilization of ICT [9]
VI. Formal training on techniques to increase the richness of the information exchanged
through ICT [3]
VII. Virtual learning environments [11]
VIII. Utilization of social media [8]
IX. Socialization through the observation of email distribution lists [12]
X. Formal training on socialization techniques and etiquette for virtual settings [3]

Among the formal practices organizations may adopt to develop virtual self-efficacy, two are
suggested by Staples et al. [10]: formal training on the correct utilization of computational tools and on
techniques for effective virtual work, such as the clear definition of roles and objectives, efficient
utilization of time, ease of access to other work partners and effective processing of information. The
justification is that relevant training can provide individuals with information about their past
performance accomplishments in a way similar to how it would occur if the individual had experienced
the situation in real life. Therefore, relevant formal training can assist individuals in developing and
consolidating their own self-confidence in using computer technologies and working remotely.
Consequently, it would assist these individuals in developing their virtual self-efficacy.
Another method suggested by Staples et al. [10] to develop virtual self-efficacy is the observation of daily
virtual work and management practices by other individuals, such as work partners and leadership. According
to these authors, when individuals observe the successful practices adopted by others, they tend to develop
their own confidence in utilizing and replicating those practices. That way, the utilization of explicit practices
by the direct leadership – such as the establishment of rules for virtual meetings or to ensure communicative
access to remote team members whenever required – can assist individuals in developing their virtual
self-efficacy. Finally, Staples et al. [10] also mention that it is important for organizations to have proper
infrastructure and technical support to fully support the technological needs of their employees during the
execution of virtual work. According to these authors, proper technological infrastructure can help reduce the
negative psychological impact on individuals about their ability to communicate and complete their work
remotely, therefore increasing their virtual self-efficacy.
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Formal training can also be useful in the development of virtual media skill. According to Carlson
and Zmud [9], the individual’s perception of richness of a particular electronic media is associated with
the knowledge this individual has about the technology utilized by the media, the individual he/she is
communicating with, and the organizational context in which communication is occurring. These
authors suggest that among these three elements, the level of knowledge of the technology being used
has the highest influence on the richness perception of the media, especially at initial stages when
communication is being established for the first time. Therefore, they recommend formal training of
individuals on the utilization of ICT as a method to build a base of technological knowledge that will
support the future full exploration of ICT richness. Warkentin and Beranek [3] also suggest a collection of
techniques that can help individuals “enrich” electronically mediated communication, such as: decreased
response times for asynchronous media, the personalization of written messages, the utilization of
diverse textual resources, and the avoidance of doubtful message content. Therefore, formal training that
approaches such techniques might help individuals develop their virtual media skill.
As for social virtual skill, the literature suggests a series of practices that can help develop an
individual’s ability to socialize in virtual settings. The utilization of e-learning is one of them. Wan et al
[12]
define e-learning as a virtual learning environment in which the interactions between students,
learning material, and instructors are electronically mediated. This type of learning environment usually
requires students to collaborate and to establish good relationships [13]. The group processes established
within e-learning can therefore promote the development of virtual social skill. Another mechanism to
develop this skill is the utilization of social media in the work environment [8]. The use of this type of
media is an emergent trend that supports social contacts and effective information exchange between
individuals and can therefore contribute to the development of virtual social skill. From this perspective,
encouraging the utilization of such media in the workplace, even for contexts outside of work, can act as
a potential mechanism to develop employees’ virtual social skills.
Focusing the socialization process of new members in virtual teams, Ahuja and Galvin [12] discuss the
practice of using distribution lists of e-mails when communicating at the team level. According to these
authors, when such lists are utilized, virtual team members become observers of a diverse set of behaviors
and attitudes expressed during e-mail exchanges and can benefit from a socializing effect similarly as it
would occur if they were directly observing the functioning of a traditional co-located group. Therefore,
this practice potentially represents a passive method to facilitate the development of virtual social skill.
Finally, Warkentin and Beranek [3] demonstrate that although the socialization processes in virtual
settings can be challenged by the limited richness of the social information exchanged via ICT, virtual
work teams can be trained to increase the social content of the information exchanged electronically.
These authors propose, for instance, techniques to promote social presence and interaction during virtual
meetings, writing techniques for sharing social content and increased understanding of the social
etiquette inherent to the virtual context.
2.3 Research model
According to Wang and Haggerty [6], IVC influences the knowledge transfer process in virtual
settings due to its importance for the establishment of effective communication between the remote
sender and recipient. Furthermore, these authors also suggest that past experiences with virtual work and
communication can help individuals to develop IVC through a learning process that affects its three
constituent dimensions: virtual self-efficacy, virtual media skill, and virtual social skill.
The purpose of this study is to investigate formal and informal practices at the organizational level
that can promote individuals’ accumulation of the proper experiences with virtual settings and therefore
contribute to the development of their IVC. It also aims to evaluate the dissemination of such practices
by analyzing their adoption in two companies located in Brazil. Given the relevance of IVC to the
success of the knowledge transfer process in virtual settings, it is expected that the development of such
competence is a major concern for all companies that utilize any form of virtual work. Figure 2
illustrates the research model discussed.

Figure 2

Relationship Between Organizational Practices, Experiences With Virtual Settings, and IVC

3 Methodology
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The qualitative case study methodology was utilized for this research. The case study methodology
was selected because it is aligned with the need for the development and improvement of the
understating of real-world events [14].
In this study, two teams, each belonging to a different multinational subsidiary located in Brazil, were
selected. The selection criteria were based on the following team characteristics: the intensive utilization of
work in virtual settings, the development of knowledge activities and the ease of access by the researchers.
The focus of the analysis was on the formal and informal practices adopted by the company and by the
direct leadership for the improvement of IVC in the members of the teams analyzed.
Data collection was supported by semi-structured interviews with the direct operational leader of
each team and occurred during the month of April 2013. The interview questionnaire was composed of
three main parts and an introductory section for the characterization of the company and work teams
studied. Each section of the questionnaire was elaborated based on Table 1 and consisted of questions
associated with the methods and practices identified in the literature for the development of each of the
three IVC dimensions. The three main sections of the interview questionnaire are available in the
Appendix and are identified according to the respective IVC dimensions they represent.

4 Results
Company A is a Brazilian subsidiary of a large multinational IT service-provisioning company. The
group studied at Company A corresponds to the regional onsite team that belongs to a global IT
service-provisioning team. The global team is composed of several regional onsite teams throughout the
globe, each of them responsible for providing the same type of IT service to the respective client’s
subsidiary in that country. Therefore, it is extremely important for the regional onsite teams to work in
synergy with the global team to ensure that similar levels of IT services are delivered to the client’s
subsidiaries throughout the globe. At the time of the interview, the work team at company A was
composed of six members and one operational leader. They were responsible for the IT service
management processes at the client’s Brazilian subsidiary.
Company B is the Brazilian subsidiary of a large multinational automotive organization. The group
studied at Company B is responsible for the development of IT innovations aimed at improving the
company’s internal product development processes. This team is part of a larger central IT development
team located at the company’s headquarters in the United States. Therefore, daily work for the members
of the regional onsite team requires intensive virtual interaction with their international peers. At the
time of interview, ten employees and one operational leader composed the work team at Company B.
Table 2 presents the comparative analysis of both companies.
Table 2
Type of work
developed by the team

Comparative Analysis of the Cases Studied
Company A
IT service provisioning

Company B
IT development



Formal trainings

Virtual work and
management practices

Training on the use of corporative
software and
email/instant-messaging tools.

Training based on the simulation of
virtual collaborative activities
during crisis at the client’s IT
facilities.

Training on conflict resolution at
the work place.
Yes. Weekly virtual staff meetings. Specific
rules to ensure team members availability by
cellphone and instant messaging tools.
Individual performance evaluation system
supported by virtual peers.


Virtual work
infrastructure and
technical support





Notebooks, cellphones and mobile
wireless networks.
Software for virtual meetings and
teleconferences.
Remote access (VPN).
Help desk.



Training on the use of
corporative software and
email/instant-messaging
tools.

No.





Notebooks, cellphones and
mobile wireless networks.
Software for virtual
meetings and
teleconferences.
Remote access (VPN).
Help desk.

·306·

Proceedings of the 11th International Conference on Innovation & Management

E-learning
Utilization of social
media
Utilization of email
distribution lists

Yes. Electronic learning environment with
virtual classes. Mandatory monthly training
quota.
Yes. Has its own social network, internal
blog and tolerates the utilization of external
social networks.
Yes. Intensive utilization. Employees have
autonomy to create their own lists.

Yes. Electronic learning environment
with virtual classes.
No. Partially tolerates the utilization
of external social networks at
designated times.
Yes. Restricted utilization. Formal
process required for the creation of
distribution lists.

5 Discussion
Table 3 synthesizes the practices identified in the cases studied, which are organized per IVC
dimension. The work team at Company A shows a larger number of practices for the development of
IVC in comparison to the work team at Company B.
Table 3

Practices Identified in the Cases Studies
Company A

Company B

Practices for the development of
I, III, and IV
I and IV
virtual self-efficacy
Practices for the development of
V
V
virtual media skill
Practices for the development of
VII, VIII, and IX
VII and IX
virtual social skill
Note: Reference Table 1 for correspondence between indices and the practice description

Considering the practices associated with the development of virtual self-efficacy, neither of the
studied companies utilizes formal training to support the effective execution of virtual work. Company A
appears to already be dedicating some effort in this sense by offering training that simulates virtual work
development during crisis situations at the client’s IT facilities. However, this can be considered only an
isolated initiative that is not directly aimed at detailing the practices that contribute to the effectiveness
of virtual work, as suggested by Staples et al. [10]. Company B, on the other hand, appears to be in an
even more critical situation, as no virtual work and management practices were identified during the
study. At Company A, the leader of the analyzed team establishes rules to ensure remote team members’
availability by cellphone or other electronic communication media. The objective behind this practice is
to avoid the virtual setting becoming a barrier to the proper engagement of remote team members.
Furthermore, the team has established weekly virtual staff meetings and utilizes an individual
performance evaluation system for its members based on the feedback of virtual peers. According to
Staples et al. [10], by observing such best practices in the work environment, individuals become more
confident in developing effective work without face-to-face contact.
Analyzing the practices associated with the development of virtual media skill, both companies
presented trainings on the correct utilization of ICT. However, virtual media skill encompasses aspects
beyond the simple utilization of these tools and also involves the knowledge necessary to support the
full exploration of the ICT potential [6]. Considering this perspective, neither of the studied companies
presented formal training on practices to enrich electronically exchanged information or other similar
techniques, as described by Warkentin and Beranek [3].
As for the practices associated with the development of virtual social skill, neither of the companies
presented formal trainings on socialization techniques in virtual settings. Although Company A
presented some initial efforts in this sense by having training on conflict resolution at the workplace, the
training was not totally focused in the virtual context. Company B appears to have not yet explored the
potential learning scenarios associated with the utilization of social media and email distribution lists by
restricting the dissemination of their usage. As suggested in the literature [8] [12], such restrictions can
constrain a potential method for the development of social skills in virtual settings that requires almost
no significant financial investments by the organizations.
In general, the companies studied already possess the physical infrastructure and elements that
contribute to the development of the technical aspects of IVC, such as the provisioning of adequate IT
tools and equipment, technical support and e-learning environments. Furthermore, these companies also
dedicate a considerable amount of training to the utilization and manipulation of computational tools.
However, the cases studied suggest that there are still opportunities for the development and
implementation of practices associated with the non-technical aspects of IVC, such as training on
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techniques to enrich electronically exchanged information as well as training on effective work
development in virtual settings and virtual socialization.

6 Conclusion

According to Hasty et al. [2], the challenges associated with the transfer of knowledge in virtual
settings have been partially investigated. Wang and Haggerty [6] have researched this topic from the
perspective of the individuals involved in the knowledge transfer process, and they presented the
concept of IVC as a key competence to enable this process in virtual settings. Based on this concept, the
present study aimed to increase the understanding of the potential mechanisms and methods that
organizations may adopt to develop this core competence in their workforce and therefore contribute to
their capacity to support the transfer of knowledge in virtual settings.
First, pertinent literature supported the uncovering of formal and informal organizational practices
that can be used to develop each of the IVC dimensions. Second, a case study was conducted in an
initial attempt to map the utilization of such practices in Brazilian companies. The results suggest that
the studied organizations already possess the physical infrastructure and components to support the
development of the technical aspects or dimensions of IVC. However, the development and
dissemination of practices associated with the non-technical aspects of IVC appear to be in their nascent
stages.
This study contributes to the literature by investigating the mechanisms that support the
development of IVC and by specifically focusing the practices that can increase one’s experience level
with virtual settings, as suggested by Wang and Haggerty [6]. It also has practical implications by
explicating the formal and informal practices that managers and organizations may adopt to improve
workforce competence towards effective communication and the transfer of knowledge in virtual
settings.
It is important, however, to highlight the limitations of this research. This study focused the
practices to develop IVC mainly at the organizational level, neglecting the impact that day-to-day
practices outside of the work environment may have over the IVC development of individuals. Currently,
communication technologies are integral part of every person’s life, and the interactions and
technologies utilized at home can be very similar to the ones utilized at work. Therefore, online
activities developed outside the workplace can provide additional opportunities for IVC development. In
addition, this study does not assess how effective the formal and informal practices identified in the
literature can be for the improvement of IVC. Future studies can explore these research opportunities.
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Appendix
Practices associated with the development of virtual self-efficacy
Does the company have formal training on the correct utilization of computational tools?
Does the company have formal training on effective work methods in virtual settings, such as a clear definition
of roles and objectives, the efficient use of time, and the engagement of remote work partners?
Does the company/direct leadership establish explicit rules for the development of work in virtual settings, such
as rules for virtual meetings or rules to ensure communicative availability for remote team members?
Does the company provide the proper IT equipment required to support virtual work as well as the technical
support for IT issues commonly found during virtual work development?
Practices associated with the development of virtual media skill
Does the company have training on the utilization of ICT, such as email, instant messaging, teleconferences, and
virtual conference rooms?
Does the company develop training on techniques to enrich the content of electronically exchanged information,
such as a reduction of the response time for asynchronous media, the personalization of written messages, and
the utilization of graphics?
Practices associated with the development of virtual social skill
Does the company conduct training in collaborative virtual learning environments, such as virtual classes or
discussion forums?
Does the company have or stimulate the utilization of social media at the workplace, even for non-work-related
subjects?
Does the company adopt the intensive utilization of email distribution lists for communication among
employees?
Does the company have training on socialization techniques and etiquette for virtual settings? Examples:
utilization of emoticons and textual resources to transmit emphasis or feelings and the identification of
expressions that can be misleading in electronic communication.
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Abstract: To optimize the part repair service scheduling problem in the complex product’s overhaul
process, a multi-objective scheduling method is proposed. Repair cost, finishing time and equipment
load rate are considered as sub-objective and analyzed in detail. A multi-objective optimization
algorithm is also put forward. Through studying to their last position, best position and global best
position, new particle appear. The non-dominated solutions are obtained on the basis of domination
policy. Some Pareto optimal solutions are refined from non-dominated solutions of each iteration. A case
study is presented to verify the method’s efficiency in solving the part repair service scheduling
problem.
Key words: Part repair service; Multi-objective optimization; Particle swarm optimization; Pareto

optimal solutions

1 Introduction
Recently, more and more enterprises are trying to prolong their value-added chains and to provide
the combination of products and services [1-2], instead of just providing the physical products alone. Such
a phenomena was called service-based manufacturing in US, service-enhanced manufacturing in
Australia and service-oriented manufacturing in Japan. As a result, they change their business
philosophy and servitize [3-5] their core capabilities into product service systems (PSSs). A significant
and profitable example is the overhaul service of complex products, such as airplane, aero-engine, ship,
and so on. Some enterprises regard it as the most important issue in the maintenance, repair and
overhaul (MRO) chain. It is also a value-added process that is associated with green manufacturing and
remanufacturing consideration [2].
Through the overhaul process, a complex product’s functionality can be recovered, and its
performance and reliability can also be rebuilt. In general, the product will be decomposed into
numerous single parts. And some of them may be repaired according to their status and check results.
Before the corresponding component assembly stage, each of these parts is expected to complete its
particular repair procedure timely. In order to repair these parts timely, some part repair workshops may
be included in the overhaul process to provide part repair service. Therefore, part repair service planning
and scheduling is a key optimization issue with multi-objective consideration, such as time, cost,
equipment load and so on. Compared with common scheduling problems, the optimization problem here
has some specific characters as follows.
 Dynamic tasks. How many part repair services will be done is unknown in advance. Whether
a part repair service is needed is determined by the previous check result. A part repair
service’s due time is determined by the collection and assembly of the corresponding
component.
 Dynamic process. How to repair a part is also unknown in advance, because every part has
specific repair requirement and process according to its previous check result. Prior to the
scheduling stage, the process planning stage is necessary for each part. Then the same two
parts may have different repair procedures, which will make the scheduling problem more
complex.
Therefore, it is not a Just-in-time Job shop Scheduling Problem (JITJSSP) completely. It is a
scheduling problem with multi-objective consideration. It is very difficult to balance time, cost and
equipment load requirements synthetically with different procedure, equipment and time span
combinations. A group of non-inferior solutions, or Pareto optimal solutions, should be obtained other
than just a tradeoff between these factors with certain weights. The optimization model and algorithm
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are two significant issues to be discussed in this paper.

2 The Multi-Objective Optimization Model
To complete the complex product’s overhaul task, n parts will be repaired. As to part i, PNi
procedures should be finished in sequence just before its due time dt i , an element of due time set
DT  {dt1 , dt2 ,.., dtn } .
Assuming the part repair workshop is composed of m equipments, as MC  {e1 , e2 ,.., em } . They can
be cataloged by several types. Each type is able to carry out specific repair procedure. As to equipment
er, its cost per unit time is cr, an element of unit cost set C  {c1 , c2 ,.., cm } .

Normally, the cycle of a procedure can be divided into repair time and assistant time. The assistant
time includes waiting time after the previous procedure, transportation time and waiting time before
repair. The repair time consists of prepare time and operation time. To simplify the model without loss
of generality, the assistant time is included in the repair time here.
The vector (i, j , r ) stands for that procedure j of part i, defined as p ij , will be carried out by
equipment e r . Its finish time TE (i, j , r ) results from the sum of its start time TS (i, j , r ) and repair time
TR(i, j, r ) .

TS (i, j, r )  TR(i, j, r )  TE (i, j, r )

(1)
In order to fulfil the requirements of overhaul, the goal of part repair service scheduling varies
considering different requirements. In general, the repair cost, finishing time and equipment load are
taken into account.
(1) Repair Cost.
Each equipment differs from others with its cost per unit time. A solution is regarded as a
combination of equipments. Its total repair cost fc equals to the accumulation of each procedure’s repair
cost.
n PNi

fc  TR(i, j, r )  cr

(2)

i 1 j 1

(2) Finishing time
On the basis of the JIT thinking, earliness and tardiness should be eliminated furthest. Then the
difference between the due time and real finishing time is expected to be zero in theory. The sum of
square of the difference, noted as ff, can be regarded as an evaluation index.
n

f f   (dti  TE (i, PNi , r ))2

(3)

i 1

(3) Equipment Load Rate
The equipment load rate is another key issue in production management. To average part repair
tasks, the standard deviation of equipment load rate is regarded as the evaluation index.
1 m
(4)
fr 
 ( Lr  L )2
m r 1
L

1 m
 Lr
m r 1

Here,
is the average equipment load rate
To achieve the multi-objective optimization goal, the fitness equals to the minimum of these
sub-objective as fit  min[ fc , f f , fr ]T .
In addition, the following constraints must be ensured.
(1) Sequence Constraint: two sequence procedures of a part repair task should not be operated
synchronously, but orderly

TS (i, j  1, r1 )  TS (i, j , r2 )  TR (i, j , r2 )
(5)
i  [1, n ], j  [1, PN i ], r1 , r2  [1, m ], er1 , er2  MC
(2) Resource Constraint: two procedures can’t be operated on the same equipment at the same time

span.

TS (u, v, r )  TS (i, j, r )  TR(i, j, r )
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(6)

3 The Multi-Objective Optimization Algorithm
The procedure of the multi-objective optimization algorithm is shown in figure X. Firstly, the
starting position of all particles is generated randomly. The iteration continues while the counter
NC<NC_max. In each iteration, every particle studies to its latest position, the best position in history
and the global best position. A particle studies according to possibility, which means it just copy the
corresponding dimension when the random decimal is smaller than the possibility, such as Alpha, Beta
and Gama. After a particle’s fitness is calculated, it will update its best position, the global best position
and the non-dominated solutions (NDSs) of each iteration according to domination relationship. If an
iteration ends, the non-dominated solutions will be used to update the Pareto candidate solutions (PCSs)
according to the domination relationship. Every particle’s current position and previous position are also
updated. The procedure ends when the stopping criterion is satisfied. And the final Pareto candidate
solutions are obtained.
Start

Generate initial particles X, set NC_max
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The Procedure of Multi-Objective Optimization Algorithm

1) Domination relationship
The domination relationship between vector u  [u1, u2 ,, um ] and v  [v1, v2 ,, vm ] is defined as:
i  [1,2,, m], ui  vi j  [1,2,, m], u j  v j , noted by u  v . It means that vector u dominates vector v.
According this rule, the domination relationship between two particles can be decided. If a particle
dominates its best position in history and the global best position, it will take place of them.
2) The NDS selection rule
The non-dominated solutions are used to save non-inferior solutions generated in each iteration.
The domination relationship between a particle and every non-dominated solution in the NDS set is
decided orderly. A particle it will replace a non-dominated solution dominated by it. If the domination
relationship can be founded, the particle will replace the non-dominated solution in the NDS set
according to possibility, while their Euler distance lies in a certain range. This policy will benefit the
diversity of the NDS set.
3) The PCS selection rule
The Pareto candidate solutions are used to save final Pareto optimal solutions. The domination
relationship between every two solutions from the PCS set and in the NDS set will be decided. A
solution in the NDS set it will replace a solution in the PCS set, while the former dominates the later. If
the domination relationship can be founded,

4 Case Study
A case will be used to illustrate performance of the proposed method in this section. Limited by the
length, detail information is not included here. Moreover, the method is proposed in this paper considers
more issues than the original 8*8 problem [6-7]. They are listed as follows.
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(1) To calculate every part’s earliness or tardiness, due time is necessary. In this case, the due time
of all parts is set as DT  {80, 100,90,70,75,65,55,70} .
(2) All equipments’ repair cost per time unit is summarized as C  {5,6,8,3,4,5,4, 6} .
(3) Some parameters are set as Alpha=0.5, Beta=0.6, Gama=0.1, M=10, and NC_max=100.
After 100 iterations, the PCSs are obtained and shown in figure 2(a). The final Pareto optimal
solutions show good diversity. A solution in the PCSs is shown in figure 2(b). It is a trade-off between
cost, time and equipment load rate.
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The Optimization Result

5 Conclusion
To deal with the part repair service scheduling problem in the complex product overhaul process, a
multi-objective scheduling model and algorithm are proposed in this paper. The repair cost, finishing
time and equipment load rate are taken into account. An algorithm is designed to find out Pareto optimal
solutions. A case is used to illustrate and verify the feasibility of the proposed method. In the future,
some real and complex cases can be adopted to test the model and the algorithm. The algorithm’s
diversity and convergence should be evaluated and optimized.
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Abstract: Construction stakeholders across disciplines still depend on traditional paper-based modes of
communication. The collaboration efforts in construction industry still focus on the exchange of 2D
drawings and documents. Nowadays, the increasing widespread adoption of information technologies
adds a new dimension to the industry collaboration in construction projects. Building Information
Modeling (BIM) is recognized as a great platform in exchanging information as well as visualizes
playing an important role in industry collaboration transformation, replacing the traditional construction
methods. The emergence of multiple applications with the ability to directly use and exchange
information between stakeholders provides opportunities to enhance communication between industry
stakeholders within the project collaboration. However, existing studies in this area have not indicated a
clear picture on how BIM can help in improving communication between different parties in a project
development. To rectify this problem, this paper aims to study underlying factors to the communication
problems and the BIM technology methods implemented in Malaysia in dealing with communication
problems between industry stakeholders in the construction industry. The research is carried out through
case study on a BIM project in Malaysia. The semi-structured interview was analyzed with content
analysis using the matrix table. Research findings revealed that BIM technology methods implemented
in the case study have enabled communication between client and contractor to be more meaningful.
Thus, this research encourages positive thinking of the industry practitioners regards to maximized
collaboration, information sharing and mutual benefit while ensuring market competitiveness in
construction projects.
Key words: Communication; Building information modeling; Construction; Management; Technology

1 Introduction
Construction process requires collaboration between people and the contractor should be able to
communicate in a clear and concise channel [1]. Communication which is open, honest and efficient is a
key factor and key to the success of building construction [2]. Communication has been one of the
interesting issues studied in the construction industry. This is probably due to the growing role of
communications covering all areas and the problem of human relationships that can be associated with
communication [3]. Without doubt, the effectiveness of communication between the client and the
contractor will determine the time, cost and quality of the construction project.
As mentioned above, parties involved in a construction project have always been challenged to
provide construction project on budget with good control, with the use of limited manpower and
accelerated work schedule. However, the parties involved in a construction project assignments
independently with the lack of contact with each other appears to be one of the causes leading to lack of
effective communication in the construction industry. Traditional methods of construction have resulted
in poor communication between the contractor and the client. This has resulted in project delays and
redundant tasks.
Nonetheless, past researches have shown that the employment of Building Information Modeling
(BIM) in the construction industry has made delivery more accurate and clear, thus improving
communication between project stakeholders [1]. BIM is a data-rich, object-oriented, intelligent and
parametric digital representation of the analyzed. It generates information that can be used to make
decisions and to improve the process of delivering the facility [4]. This interesting research finding
creates an avenue to research on the underlying factors that affects the communication problem between
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industry stakeholders. Besides that, this creates a need to study on the BIM technology methods
implemented in Malaysia in dealing with communication problems between industry stakeholders in the
construction industry.

2 Background of Study
Before we discuss on the traditional and BIM technology methods, it is imperative to understand
“communication” in this research context. Communication is viewed as the activity of conveyance,
exchange, and transmission of information (ideas and facts, from simple social or emotional concepts to
sets of highly complex instructions) [5]. In general, the concept of communication is based on a two way
exchange of information. Just providing (sending) information is basically not communicating except in
some uncommon situations where the receiver has nothing to do with the service being delivered; in
most cases, a receiver has to do something (respond) with the information to establish communication.
Hence, “communication takes place when information is both provided and received; a form of
confirmation that information was in fact transmitted and received is important” [6]. In order to achieve
an effective communication, information should exist only once, rather than be duplicated unnecessarily.
Great attention has to be given to develop a method by which duplication of information can be avoided
and the whole project team support will have access to the most updated information for the project.
However, there is a vast difference of effect on communication through traditional method and
BIM technology method. One simple illustration used by [7] is exemplified to a Baton passing relay sport.
When the project moves through the development stages between different functions , it is passed like
batons in a relay race, except the baton is more “thrown over the wall” because little contact take place
between the functions as the products passes between each other. The traditional process actually throws
the baton over the wall and the BIM process keeps the baton and it is passed from one participant to
other without it been thrown over the wall. Further review on traditional methods and BIM technology
methods are discussed below.
2.1 Traditional methods
In the conventional method, the information for the design of a building was increasingly
communicated by paper documents. The biggest problem with paper based documents is the incorrect
visualization of the project information (“the devil is in the detail”). As long as the building information
provided with such documents of conventional method do not effectively support visualization,
understanding, and collaboration; the building design communication they provide is limited. Drawings
and other building design documents from this method are most often complicated due to the lack of
coordination of the applications used and among the professionals involved in the design process. The
complexity and lack of coordinated documents produced using the CM and the involvement of many
non-coordinated individuals can create strenuous demand on the communication between the architect
and the client [8].
Construction processes in the form of manual or computer (Computer Aided Design) (CAD) are
referred to as the “traditional method" in this study. The traditional method originally relies on 2D (2
Dimension) drawing. CAD is able to produce 2D CAD drawings and documents to enable the AEC
( Architect Engineer Construction) industry to design and build what the architect , client , contractor
and consultant should see of the situation and the structure of a building (Figure 3). However, CAD can
be a source of misunderstanding, and many people involved in the construction of the building would
agree that using only drawings and documents is an imperfect method for building planning [1].The
well-known Computer aided design and drafting (CADD) has done nothing to solve the complication
and lack of coordination in the conventional method, and hence no change in the essential process of
communication––the documents are still used as instruction for building simple as well as complex
objects. If the building design is not fully visualized, understood, and communicated, it cannot be
effectively represented in the design documents and may consequently create problems later [6].
With the use of traditional methods, analysis is conducted from the information of the building
design. Parties involved in the project will then need to make copies and take precaution to avoid errors.
A slight mistake will likely lead to huge loss of information throughout the construction phase. This will
result in the client having to bear most of the financial burden caused by inefficient information
presented and communication problems occurred [1].
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The Traditional Method of 2D CAD Drawings [1]

In terms of traditional design method, construction professionals use pen and paper or computer
device to store programs and information. This information is compiled together and causes difficulty to
convey clearly to the building designers. Ambiguous information and diagrams will result in the need
for data re-entry [1]. Moreover, information provided to the client which is presented in 2D (on paper) is
also one of the causes leading to less effective communication between the parties involved in the
construction. Clients will have to make niggling effort to deliver relevant information to those involved
in construction projects to operate the building. The major problem with the paper-based documents is
information visualization project has not been accurate [1]. With this, the client is often prone to errors
and ends up spending excessive time in the construction project to solve the problem. Thus, retaining
traditional methods in a construction project will cause continuous communication problems, which will
be detrimental to project collaboration amongst industry stakeholders.
2.2 Building information modelling (BIM)
BIM, on the other hand, is a clear solution to the communication problems compared to the
traditional methods. BIM is defined as a modelling technology and associated set of processes to
produce, communicate, and analyse building models [9]. Building information modelling is a verb to
describe tools, processes and technologies that are facilitated by digital, machine-readable
documentation about a building, its performance, its planning, its construction and later its operation.
Therefore BIM describes an activity, not an object. In this context, building information model on the
other hand, is the result of the modelling activity and further explained as a digital, machine-readable
record of a building, its performance, its planning, its construction and later its operation.

Figure 4

BIM Virtual 3D Model [1]

BIM is also made of intelligent building components that include data features and parametric
methods for each object [10]. Apart from that, BIM is used for building design, construction and
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management. It provides high quality, reliable, fewer errors and better coordination project design scope,
schedule and cost information. This is made possible as BIM is a new approach that aims to produce
building design information based on 3D digital models ranging from information and complete data
(Figure 4) [1].
Being a coordination-based and centralized in a single virtual model, BIM creates strong
communication for evaluating the true collaboration of a design process for interdependency and mutual
support of the architect and the client during a building design process to work toward the success of the
project. By virtue of the increased ability to communicate (visualize, understand, evaluate, and
coordinate) through the use of a BIM, it becomes possible to speed up and improve understanding, and
coordination in a building design. Moreover, good communications in the BIM process helps to reduce
error, wastage, and risk by reinforcing the architect-client relationship in the collaborative design
process. In addition, BIM plays the role of knowledge program for contractors making
recommendations to the architects and engineers to handle unexpected circumstances. This will reduce
the time for productive work such as lack of resources, lack of labor and machinery damage. This will
improve the efficiency and productivity of the construction work in the construction process [11].
For the successful use of BIM in the construction industry, BIM should be focused on
communication and collaboration [11]. An extensive definition of BIM explains BIM as one the means of
communication in the construction industry but it brings a change of roles and relationships involved in
the project [12]. The change of roles of the parties involved in the relationship of each client and the
contractor is found to have helped them see the importance of responsibility and a comprehensive
overview of the project. By using this technology, the interaction between the client and the contractor
can be enhanced. BIM will be a platform on which both parties can contribute their ideas and experience
to the optimum [13]. Thus, discussion will be effective, process are accelerated changes can be easily
executed in the project plan.
The involvement of BIM in the construction industry has increased the communication between
the client and contractor. BIM has the benefits of visualization and collaboration, where both are able to
solve problems that occur during the use of traditional method such as the problem of commitment,
communication which lack bilateral relations, weaknesses of using paper and pen to convey information,
paper documents that do not have proper visualization [6]. Visualization and collaboration functionality
available in BIM enables the parties involved in the project to describe and solve problems throughout
the design process and reduce design errors and changes during the construction [14].
Consequently, numerous benefits could be gained by implementing BIM in the project, whether it
is used as an isolated application or collaborative application. According to [6], the clearest benefit from
BIM is that a 3D model improves the ability to visualize (understand) what is being presented. Many
people have difficulty understanding 2D drawing and according to [15], it is estimated that 98% of the
industry cannot understand drawing. While according [9], the 3D model generated by the BIM software
is designed directly rather than generated from multiple 2D views. It can be used to visualize the design
at any stage of the process with the expectation that it will dimensionally consistent in every view.
According to [15], based on the case study of implementing building information modeling for
programming of healthcare facilities, the major benefit of 3D visualization is that it could be quickly
evaluated by technical and non-technical staff alike. Meanwhile, according to [9], BIM technology
facilitates simultaneous work by multiple design disciplines. While collaboration with drawing is also
possible, it is inherently more difficult and time consuming than working with one or more coordinated
3D models in which change control can be well managed. This shortens the design time and
significantly reduces design errors and omissions.

3 Methodology
A semi-structured interview was conducted and was analyzed with the matrix table. Accordingly, it
is believed that a deeper and more detailed quality of information could be obtained with interview
opted as the methodology instrument. Interviews are one of the commonly used for data collection in the
case study method [17]. The data collected from the party involved of the project UTHM Multipurpose
Hall by conducting case study and using content analysis to analyze it. The main reason for using
content analysis in this study because content analysis is best for observation of specification and
measurement accurately [18].This research scopes down to two main important industry stakeholders,
which are the client and contractors. Thus, the study will be focused on the communication between
these parties and the BIM technology methods implemented.
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Table 1 below is the summary details of the 5 Respondents. The researcher conducted
semi-structured interviews with BIM project manager, consultant, architect, civil engineer and director
of facilities management. Their experience in the field of construction is from 10 years to 24 years. They
have been involved in building projects Sultan Ibrahim hall study in their departments. They have
contributed important information, valuable and useful to achieve its objectives.
RESPONDENT
Respondent 1
Respondent 2
Respondent 3
Respondent 4
Respondent 5

Table 1 List of Respondents
POSITION
BIM project manager
Consultant
Architect
Civil Engineer
Facility management director

WORKING EXPERIENCE
20 years
24 years
10 years
13 years
13 years

Figure 5 shows the study area of this research. Sultan Ibrahim Hall is located at Universiti Tun
Hussein Onn Malaysia (UTHM), Parit Raja, which is the southern part of Malaysia. The hall was built
with the methods of design, prepare, test and commission (design and build). The overall cost of the
project hall is RM30 555 000. This project was built and completed in one and a half years in August
2012. Workers involved in this project are more than 100 people. The objective of the Sultan Ibrahim
building hall project is to expand existing venues to accommodate more students during convocation
and examinations. Sultan Ibrahim House consists of two floors. The upper floor can accommodate 500
people while the ground floor can accommodate 2000 people. Hall has rooms for seminars and banquets
room can accommodate 500 people. It has a lobby area and available for the Sultan during convocation.
Sultan Ibrahim Hall also has colorful LED lights while there are cargo lifts for transporting goods. The
existence of Sultan Ibrahim Building has brought many benefits to the students and lecturers. The hall is
also the first building using BIM technology in UTHM.

Figure 5

Sultan Ibrahim Hall UTHM (UTHM, 2012)

4 Data Analysis
This section is divided to two parts, where the data is analyzed before further discussion. The first
part presents the key problem areas of traditional methods leading to communication problems while the
second part highlights the BIM technology methods which are employed to improve communication.
4.1 Communication problems resulting from traditional methods
Communication problems between the client and contractor in a building project is seen as a major
issue especially when it wastes time, incurs cost and cause unnecessary reworks. Thus, four questions
were posted to the five respondents to examine on the root problems leading to the communication
problem in the building project. The data analysis is summarized as below.
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1) Lacking the understanding of technical knowledge
A client who does not fully understand the structure of construction industry may hamper the
communication problem amongst client and contractor. This is because a client who is unable to
communicate a clear concept and idea to the contractor may end up feeling dissatisfied with the quality
of the contractor.
2) Problem of information delivery
Respondent 4 and 5 further elaborated that information delivered vaguely will cause
communication hiccup. For instance, when a client gives instructions to the consultant about concept A,
the consultant may have translated wrongly into concept B and conveyed the distorted message to the
contractor, who may further misinterpret it into concept C. This is a common communication problem
between client and contractor.
3) Not exercising full authority
Respondent 2 mentioned that the client did not enforce the "Building by Law 1984" before the start
of the project hence causing all parties to not fully comply with the rules and regulations in the
specification. For example, an architect's drawing which is not entirely clear, when submitted to the
client will bring about communication problems between the contractor and client because the drawing
itself cannot be clearly understood by the contractor.
4) 2D drawings unable to provide holistic picture of the object
Respondent 1 and 2 pointed out that 2D drawings are not able to portray the object as a whole and
the construction details as well and sometimes will cause wrong interpretation to those read it.
Respondent 3 explained that the Mechanical & Electrical and Civil & Structure will have a conflict
during the installation of building construction part if the contractor misinterpreted the 2D drawings. For
example, the pipe cannot be installed in the space provided for the Civil & Structure due to the
inaccurate estimation. In the end, Civil & Structure are forced to remove bricks just in order to have
sufficient space for pipe installation.
5) Difference of driving factor to profit gaining
When two parties have different focus on gaining profit, communication efforts may be affected as
well. Respondent 1 stressed that the primary focus of profit gaining of a client is on the standard of the
building whilst the primary focus of the contractor is on the cost. The lack of flexibility of the contractor
will cause a tendency to not stick to the standard of client. Hence, communication is interrupted and
ends up disrupting the whole construction process flow.
6) Lack of client’s commitment
All respondents agreed that client’s commitment is one of the most critical issues leading to the
communication problem between contractor and client. Respondent 4 elaborated that misunderstanding
often happens when a client does not communicate directly with the contractors. Apart from this,
respondent 2 also highlighted that the media has replaced the face to face communication between client
with consultant and the consultant with the contractor. For instance, fax, email and SMS have replaced
the mode of communication of this era. It is important to state that all conflict may not be easily solved
without involvement and commitment of the client in construction phase.
4.2 BIM technology methods employed to enhance communication
In order to overcome the problem of communication between the client and the contractor in the
construction industry, BIM was introduced in a construction project to fix the problem issue. Four
questions were answered by five respondents, and they were to provide feedback and comments useful
for both researchers and objectives of expanding the effectiveness of BIM in the construction industry.
These data can be summarized in Table 2 and.
Table 2
SUGGESTION
Displaying all the data which
were included in the model

Virtualization and
visualization
Combine all of the concepts
from the parties involved

Summary of Data Collected From the Interview
ANNOTATION
- “All parties received the same images based on 3D model objects ...”
(Respondent 2)
- “The model is only referred to as ‘BIM’ when the model has data entered
into it ...” (Respondent 1)
- "Building objects can be pictured completely ..." (Respondent 1)
- “Visualization can resolve the conflict between consultants work with
architects, C & S and M & E” (Respondent 3)
- “The arrangement of furniture, tables can be arranged to fit in the field of
home” (Respondent 4)
- “Coordination of architects become more systematic and less conflict
between C & S and M & E. ..” (Respondent 4)
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Capable of displaying project
construction similar to
drawings

Facilitate the management
process in the construction
industry
Communication based on
model
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- “An inexperienced contractor who is unable to read and understand the
drawing plans properly will often wrongly translate the drawings...”
(Respondent 4)
- “2D drawings are only able to be understood by those who drew them ...”
(Respondent 2)
- “Combines all of the concepts from the parties involved ...” (Respondent 1)
- “Sharing information based on the model ...” (Respondent 2)
- “BIM model has auto clash detection ...”(Respondent 2)
- “To help calculate the cost of ...” (Respondent 1)
- “Can see the movement of cranes in the site ...” (respondent 1)
- “Clients can test the energy and save energy ...” (Respondent 1)
- “Communication becomes more meaningful ...” (Respondent 1)

BIM TECHNOLOGY TO ENHANCE COMMUNICATION

Displaying all
the data which
Virtualization
were included in and visualization
the model

Figure 4

1)

Combine all of
the concepts
involved

Capable of
displaying
project
construction
similiar to
drawings

Facilitate the
management
process in the
construction
industry

Communication
based on model

BIM Technology to Enhance Communication

Displaying all the data which were included in the model
BIM function displays all data that was included in the model precisely and accurately. BIM
provides benefits to all parties involved in the construction industry to transform building aspirations
into reality by converting aspirations to data which are then inserted into the model. These data represent
the desire of the parties involved to build the project and will follow the client's request as well. The
software used by Respondent 1 to create BIM is Revit model. Respondent 2 said that all parties will get
the same image based on 3D models of objects with the use of BIM technology. With this, the parties
can discuss and share ideas and experiences based on the model because the model would present a
complete virtual object.
2) Virtualization and visualization
In addition, BIM also has the function of virtualization and visualization to picture the object
structure of the data included in the model. Object building will become a reality where the height of the
building objects can be seen from drawing compared to 2D where only the length and area of object
construction can be seen. Thus, the concept is called visualization and this has helped the parties
involved to see through every dimension of the building structure. Respondent 3 mentioned that
visualization has addressed conflict between consultants work with architects, Civil & Structure and
Mechanical & Engineer and construction projects are able to run smoothly. For example, the Civil &
Structure and Mechanical & Engineer often face conflict involving the problem of lighting to be
installed but the lack of space available. BIM plays a role to incorporate all the concepts involved before
construction, not only to solve the conflict Civil & Structure and Mechanical & Engineer, but also to
build trust between each other.
Apart from that, Respondent 4 shared that BIM model can envision building objects become
clearer and includes its detailed arrangement of furniture, tables can be arranged to fit in place of the
field house. A place to put furniture and desks can be measured before the model before putting furniture
and desks into the room of the house. This has provided considerable benefits to the client who loves to
decorate.
3) Combine all of the concepts involved
Furthermore, BIM is able to combine all the concepts from all the parties involved in this
construction project. For example, architects, contractors, Mechanical & Civil & Structure Engineer and
will include any concept, materials used and the type of building materials used in the software. Their
concepts are converted into data included in the software and displayed on the screen. Respondent 2 also
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commented that all data will be combined together and called the BIM model. The parties will be able to
share information on the model and any changes in construction projects can be completed immediately.
With this, all the parties involved are not only able to understand the concept of each party as a whole
and also to understand the pattern of work colleagues better.
4) Capable of displaying project construction similar with drawings
In addition, the BIM also has a function that is capable of displaying the construction project
similar to the drawings. This has helped the contractor to build the construction project towards the
client's needs in the construction industry. Apart from contractors who can understand the plan,
Respondent 2 emphasized that all parties involved will also enjoy the benefits compared to 2D drawings
which are only understood by those who prepared it.
5) Facilitate the management process in the construction industry
As BIM model has the ability to display the lookalike of the construction project with the design
drawing, thus it facilitates the management process in the construction industry. The construction of the
building with the use of traditional methods has led to unsystematic management, bringing up the issue
of conflict which results in double installation. This also causes the client to blame any parties and
eventually affecting the atmosphere of the working environment. Respondent 4 shared that after the
entry of BIM in the construction industry it has systematically improved coordination and reduce
architectural conflicts between Civil & Structure and Mechanical & Engineer. Any conflicts which
happen in the structure of the building will be detected before the start of the project and they can
resolve the conflict earlier.
Apart from that, Respondent 5 said that a BIM model has an auto clash detection function and this
has facilitated the process of building construction. Any conflict in a construction project or building
construction overload problems will be detected by the BIM model. BIM model will be lit red during the
construction of buildings and units that are facing a contradiction. The system has reduced the
installation of two times when conflict occurs during the construction process.
Respondent 1 also stated that the BIM model is capable of calculating the cost of building
materials. All prices for building materials will be included in the model, this not only helps the client
can calculate the total cost of the project with precision and accuracy, but also all of the construction
project to make transparent in terms of cost. BIM model also has a function in the calculation of the
number of components in a built up space of the building. For example, a client can know how many
air-conditioning to be opened in the shopping center so that the temperature in the building is simple and
can save energy. Government always encourages every shopping center put the building temperature is
25 degrees Celsius. In addition, the lights installed in the building are also required to enter data into the
model and the data with the longevity of the switch. For example, life expectancy for the light switch is
2000 hours and in case of light switches do not work before 2000 hours, the client has the right to
request replacement of a new switch suppliers. Typically, a building construction has been completed
will be checked by a consultant in the past will be able to protect the rights of the client. BIM models
can also test the movement of cranes in construction site. For example, if space is not allowed
movement of the crane because of its size, the contractor can give orders to drive the crane so that the
crane can lift and lower materials more efficiently. Furthermore, the BIM model can also help
contractors can make scheduling Critical Path Method. With this, the contractor is able to calculate the
building more accurate and precise. Contractors do not have to suffer because of the delay compensation
to be completed in a specified time.
6) Communication based on model
Respondent 1 also noted that the problem of communication between the client and contractor
issues often occur when a conflict exists and they will point the finger or blame each other. They often
end up finding the person responsible to bear this burden, but without thinking and finding ways to
overcome the root problems. However, with the incorporation of BIM in the construction industry, the
communication between client and contractor has indeed become more meaningful because they are
based on the model. Any party who fails to follow according to client specifications or requirements will
be specified in this model. Clients and contractors are able to communicate harmoniously and BIM
model can serve as a reference their responses when conflicts occur.
Apart from those mentioned above, more practical BIM modeling approach to improve the
communication between client and contractor are also discussed by the respondents. The rules for BIM
technology can improve the communication between the client and contractor to display all the data
entered into the model, virtualization and virtualization, simplifying the management process in the
construction industry, capable of displaying building project identical to drawings, and combining all of
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the concepts involved and communication based model. All respondents agreed that BIM visualization
functions can fully understand the concept and requirements of the client and construction projects can
be built according to client expectations to the fullest. BIM has played an important role to improve the
communication between the client and the contractor based on the opinion of many respondents and
their communication to be effective and clear.

5 Findings
A client who is inexperienced and do not understand the structure of the projects will cause
communication problem between client and contractor [19]. A client who lacks understanding to the
construction structure will make changes any time, thus disrupting the communication flow and process
flow. In addition, client who doesn’t fully understand drawing may cause unnecessary changes to be
done. This is a critical issue that needs to be addressed by finding a most appropriate channel in
communication. BIM is an effective platform where the client and contractor are able to optimally
contribute their opinions and experiences [13]. Besides that, contractors who do not understand the
language, technical terms and desires of the client is an issue that always seen in the construction
industry [1]. When the client wants to convey to the contractor, he will deliver his message through the
consultant. If the contractor does not understand the heart of the client, the contractor will misinterpret
the message of the client through the consultant.
The client's commitment is a factor leading to communication problem between contractor and
client. When a client intends to communicate with the contractor, he will go through the consultant
without involving himself in the construction phase [20]. If the delivery of information from the
consultant to the contractor is not entirely same as the client's needs, communication problem will arise.
Hence, the presence of client plays an important role to maintain the quality of construction projects.
Any issue of conflict that occurs in the construction industry will be made known to the client
immediately and further action can be done to rectify the problem so as not to face the problem of time
and financial losses.
Consequently, accountability of contractor is also one of the issues that hamper communication in
the construction industry [21]. The reason a contractor does not account to the consultant (representative
of the client) may be due to several factors. The contractor may be afraid to make changes, or the
contractor is focused on lower cost rather than choosing the materials with high standard. Also, it could
be the contractor’s preference to follow his own working style without following the method ordered by
the consultant. In the end, the contractor will lose his credibility and trust from the client.
Moreover, the weaknesses of 2D drawing impedes communication problem in the construction
industry. 2D drawing is based on vector lines, where it is not able portrait the design of building
information exactly and it will take longer time to understand and analyze it [1]. A 2D drawing is not able
to represent the whole dimension of building design and the contractor is not able to obtain the exact and
accurate estimation for the project.
Besides that, the contractor who has a passive attitude will lead to communication problems
between client and contractor [22]. The contractor did not play his role in the construction industry is not
able to lead and manage the workers as well and coordination of works will not be systematic and
effective. For example, the contractor being passive to account to the consultant about the change of
materials will result in more communication problems between client and contractor later.
All the communication problems between the contractor and client can be resolved with the
employment of BIM which is able to integrate process chains and manage all information. Figure 6
shows the comparison of communication methods used by the client and contractor. The left section of
the figure shows the traditional method of communication, mainly through 2D drawings. The
communication will normally be one way and integration of information is not possible. Thus, many
communication problems occur, resulting in not meaningful communication. However, the right section
of the figure illustrates how BIM technology is able to create a 2 ways communication between the
parties involved, resulting in a more meaningful communication and collaboration.
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Comparison of Communication Methods Between the Client and the Contractor

BIM technology is able to present the concept of the client to a 3D object which can be seen
through visualization [1]. Any problem 2D lines which are not clear can be overcome by the use of BIM
as it can provide images for each unit structure of the building accurately and clearly. The accuracy and
completeness of the present building construction drawings from BIM technology has solved the
communication problem faced by the client and the contractor.
BIM not only has the concept of visualization to enhance understanding between the parties
involved, but also have a new concept of BIM models work (collaboration). The new concept provides a
platform for the parties involved in the project to share their information and knowledge [6]. Trust and
mutual understanding between parties involved could be built and they can understand the patterns of
work and personality of each other. They will share ideas and motivate each other with the success of a
construction project on time with good quality. Contractor has no excuse to be passive and irresponsible
during construction due to having members of the project team with a common goal and mutual
encouragement and support to ensure the success of the construction project. This can build a team to
achieve superior construction projects effectively in the future. Communication between the client and
the contractor to be more harmonious and quality because they are able to discuss and issue a joint
opinion, based on the BIM model.
Thus, BIM has the answer for the parties involved to find a way to overcome the problem of
communication between the contractor and the client in the construction industry. If BIM is still a
concept that is less well known and understood by the parties involved, communication between all
parties involved will not be repaired and construction efficiency in terms of cost, time and quality may
not be visible. Therefore, the government plays an important role to be able to successfully implement
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BIM widely in Malaysia. Convinced that this concept is not only used in the construction industry alone
and this concept will be practiced in other industries in Malaysia. This will make communication
between any party more meaningful and understanding between individuals more closely and deeply.
This model is a technology that is most effective and the ability to improve design quality that is
understood by all parties involved in the construction industry [23].With this, BIM has brought a
significant impact on the construction industry. BIM-focused communications and collaboration
(collaboration) [11] not only enhances cooperation between the client and the contractor, but also build a
strong project team in the construction industry. Parties involved in the construction industry can enjoy
the efficiency of communication with the use of BIM while improving the image of Malaysia in the
construction industry.

6 Conclusion
If the client and the contractor continue to implement the traditional methods during construction,
communication problems will always arise at any time. Weakness of 2D drawings and modes of
information with the use of traditional methods should find a new idea or concept to overcome
communication problems that often occur in the construction industry. The existence of a functional
BIM visualization has satisfied the desire of all parties involved in a construction project as
communication becomes more meaningful and communication will not be a problem which is
encountered in the construction industry. Based on the data obtained, all respondents agreed that BIM is
still a new technology in Malaysia. Finally, they are willing to try and believe this technology can
improve communication between the contractor and the client. With the implementation of BIM,
effective communication will increase the productivity and efficiency in the construction activities, thus
enhancing project collaboration between industry stakeholders. This phenomenon calls for the need of
an innovative multi-disciplinary collaboration model that is capable to help stakeholders to appreciate
the importance of communication during collaboration and mutual benefits as well as opportunities that
strengthen the competitiveness in globalization market.
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Classification of Business Cooperation’s Forms in the Common
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Abstract: In my paper, the approach and ways of the high-level integration for group operation in
petrochemical complex are analyzed, the meaning of the plan is declared, and the economy that arises
from the group operation business is examined. The ‘common integration’ is defined as the concept of
presenting economic effects, observed from the development of complexes in Japan, caused by group
operation. I describe the formation and development of petrochemical complex in Japan, and the
approach and ways of business cooperation in petrochemical complex. RING is taken as the primary
case. RING is an organization with the help of government subsidies for the purpose of the competitive
edge strengthening and the reorganization of petrochemical complexes. RING was established in order
to find new methods of integrated management, develop some latest technologies, and aim at efficiency
improvement and optimization. The meaning of RING projects will be asserted. Cooperation with some
businesses would be effective for energy conservation and environmental measures, and would advance
the possibility to achieve social interests. Also, group operation would break the stoppage and promote
innovations of manufacturing technology one after another.
Key words: Petrochemical complex; Oil and petrochemical industry; Group operation; Common
integration; Sustainable developmenti; Business cooperation; Energy conservation; Environmental
measures; Industrial complex

1 Introduction
The circumstances that surround the oil and petrochemical industry recently have been severe.
Oil and petrochemical companies are in the situation where they should deal with various problems.
These subjects are global competitiveness setting between oil and petrochemical companies, sudden rise
of price of raw material, response to environmental issues, minimization of resource energy
consumption, security of safety technology, employment and economical contribution to the region,
requirement to satisfy severe product quality standard, further upgrade and cost reduction in system of
production, and construction of system of production to share at sustainable development etc.. In Japan,
oil and petrochemical companies have taken up matters of energy saving measure, actions on
environmental problems, security of global competitiveness, and restructuring of system of production
etc.
After the defeat of World War II, many oil companies excluding Idemitsu Kosan Co., Ltd. were
organized for the supply of crude oil from European and American oil majors. They were devoted to
refining oil and selling it only in Japan. Moreover, the oil market in Japan had been defended by
restriction of the government. Such a system continued for years. Therefore, domestic oil companies had
been aiming at improvement and efficiency of refining capacity. Their concentrating on technological
development, cost reduction, and domestic share fought in the same industry had become a main activity.
The construction of global competitiveness had been postponed for a while.
However, Provisional Law on Importation of Specific Petroleum Products and Revision of Volatile
Oil Sales were abolished in 1996; the self-service gas station was permitted in 1998; and the Petroleum
Act Law was abolished in 2001. After repealing these laws, the import liberalization of petroleum
product had been taken, and cheap petroleum products had flown in from foreign countries. The sales
price had not become the same, and free competition under market mechanism had started. As a result,
the movement of industry reorganization had been accelerated.
In such a severe situation, oil and petrochemical companies came up with the idea of business
cooperation in the same region in order to acquire global competitiveness. 20 companies in oil industry
and chemical industry gathered round at first. Under the Research Association of Technology Law,
Research Association of Refinery Integration for Group-Operation (RING) was established in 2000. In
order to gain global competitiveness, RING has acted group-operation programs in the industrial
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complexes in Japan.
The goal of the RING project is to obtain global competitiveness in oil and petrochemical
companies. When all technological developments are completed, much of reduction of energy use in oil
refinement equipment etc. will be achieved, and it will be expected to increase production efficiency by
the best flexibility of raw material and semi-finished products between oil refinery plants and different
type of factories. And it is forecasted that they greatly contribute to reduction of CO2 exhaust. As a
result of experimental studies that have been done up to now in RING projects, the amount of CO2
exhaust reduction is expected to reach 500,000 tons/year or more. In addition, the developed technology
will be applied to other industrial complexes, and therefore reduce CO2 further.
The RING project is an attempt of joint operation and business cooperation in oil and
petrochemical business. The project assumes current production facilities, capital tie, and business
activities. On that assumption, it is necessary for two or more enterprises to cooperate and work on
reduction of environmental burdens facing the world. Different from the strategy that one company
pursues productivity and efficiency, same kind of effects may be achieved by cooperation between
enterprises and different types of business. Whole optimization will be achieved by the system in group
operation. And they can implement simultaneously two strategies, Cost Leadership and Product
Differentiation.
In addition to these economies, some social interests will be pursued. When collaboration with
many enterprises is achieved, ‘commons’ will be necessary for cooperation. Therefore, the aspects to
social interest will arise: joint energy use, efficiency improvement, regional contribution, establishment
of safety technology, positive commitment to environmental measures, and cooperative treatment of
waste etc. And enterprises will pay more attention to practices of social activities: greening of the
complex, ownership of joint power generating equipment, security cooperative relationship etc.. The
‘common integration’ is defined as some economic effects which group operation produces; whole
optimization and efficiency, simultaneous implementation of two strategies, pursuit of social interests,
innovations with group management, management of sustainability.

2 Classification of the Forms in Business Cooperation
Classifying forms of business cooperation will become the first step that examines the method
about cooperation of oil, petrochemical, and chemical corporations. And their forms can apply to
cooperation with different type of business industry, and with foreign capital enterprises on industrial
clusters. Moreover, they will give some suggestions from engineering viewpoints that develop new
technologies of business cooperation when we design the system. Such a classified form can be utilized
whenever the total optimization and design to improve efficiency are concretely implemented in group
operating. These forms examine how the material and heating, etc. are exchanged and reused. The
models of classification are based on RING projects in which practical experiments were conducted.
When oil, petrochemical, and chemical corporations expanded into foreign industrial complexes,
these classifications will be effective. These enterprises can provide technological advantages when they
propose business cooperation to on-the-spot companies. They will present available models and explain
the technologies based on empirical plants in RING. When the best one is selected from among the
models, local companies will adopt the effective method. I explained such a scheme to RING Chief
Manager Ikuo Nomura, and requested his ideas. Show the figure of his plan at first. There are some
features in this classification. It chiefly expresses the flow of materials. In the classification of 11 types,
I wonder if you think there are same models in which the arrows are only in the opposite direction.
However, these do not have any such meaning. In oil, petrochemical, and chemical industries, the
distinction of upstream and downstream in manufacturing process is important. And, even when same
products are manufactured, the manufacturing method is often different. As a result, we need the
classification according to the permutation for these reasons.
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The Forms of Business Cooperation in RING Projects (the Flow of Materials)

Note

Figure Based on the Material Provided by RING Chief Manager Ikuo Nomura

In this figure, newly established equipment as "P" is technologically significant. In these forms,

·330·

Proceedings of the 11th International Conference on Innovation & Management

companies have to execute technological development for “P”. And if so, innovations for business
cooperation will create technologies of new devices. Designing the system of whole optimization will be
an important theme in the forms. Researchers who gathered in RING projects from each company
accumulated wisdom for group operating, developed new technologies, and have acquired a lot of
patents. One example in which these technologies were actually applied in foreign companies is that of a
new equipment on a large scale in the industrial complex of Saudi Arabia.

3 Classification of R&D Projects in the Integrated Operation of RINGⅢ
In the meanwhile, I technically interpreted the meaning of "P" and classified the following models.
These are based on empirical examinations in RING Ⅲ. The reason to choose RING Ⅲ is why its
project is a finished form of RING businesses. Moreover, some success of tentative accomplishments
arose in RING Ⅲ. There are nine forms in technical viewpoint of business cooperation. In same
conditions, the nine types of technologies will be applicable models in local plants of oil, petrochemical,
and chemical industry.
RINGⅢ had been done in the theme ‘Development of advanced functional integration technologies
for petroleum refining (Third stage R&D projects)’ during the four years from 2006 to 2009.This
projects can be located with a finished type of the entire projects.
This R&D projects had been accomplished among different industries and companies. They
intended to promote the integration of all the operational functions of oil refineries and petrochemical
plants in each industrial complex. And they had aimed to increase in productivity and reduction in
environmental burden. These projects had been acted in the three regions of Kashima, Chiba, and
Mizushima.
RINGⅢ in major technical efforts put it this:
(1) Development of efficient integrated production technology for petroleum and petrochemical
materials that will enable the high-efficiency integrated production of raw materials from condensate for
both petroleum refining and petrochemical use.
(2) Development of technology for the advanced use of cracked C4 components in which the
unused C4 fraction generated by petroleum refining and petrochemical processing will be utilized as a
transportation fuel and petrochemical feedstock.
(3) Development of advanced technology for the integrated purification of by-product hydrogen
that will enable the large-scale collection and sophisticated utilization of the hydrogen generated as a
by-product throughout the refining and petrochemical complex.
(4) Development of technology for the optimum supply of a diversified range of raw materials in
each refining and petrochemical complex that will enable the best mix of diversified raw materials to be
used for petroleum refining and petrochemical processing by producing stable materials for the ethylene
cracker and reformer.[1]

[1]

“Reseach Association of Refinery Integration for Group-Operation(RING)” pamphlet, RING, 2011, p.6.
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Classification of R&D Projects in RINGⅢ

I classified experimental studies in RINGⅢ into nine types. I think nine types, describing here, are
basic cooperative model in thinking about the group operation. RINGⅢ is a finished form in all the
projects. And I can consider it as a center of the classification.
The ninth type can be one of special importance. This is not a form that the equipment is only
added to the individual firm. There is a feature that relations of many enterprises are considered as if one
factory for whole optimization, in order to aim at the profits of the entire industrial complex.

4 Conclusion
The business cooperation in industrial complex is one model selected from historical details. The
purpose is for oil, petrochemical, and chemical companies to maintain their domestic factories, and to
apply global competitiveness. They should keep such plants that can develop innovations and accept the
essential role of finding out new ways of producing, that is to say, "to make how to make". In this
meaning, they have to protect domestic factories. And this model will be able to be applied on industrial
clusters all over the world. One company may think mainly about his single profit and survival. But this
has a limit for him. Business cooperation should assume the total optimization and continuing of region.
It will develop technologies of new equipment for business cooperation and design the system of total
optimization. Therefore, this model will be involved in not only continual operating of participating
companies but also considering of secondary social interests. The model will contribute to have the
possibility for the regions to have some benefits, too. Multiple interests of the common integration will
secure employment and develop the region.
Last of all, I do not describe three points in detail in this thesis. One is the influence by the ‘Shale
Gas Revolution’. The second is the strategy of companies which only advance overseas. The third is the
abandonment of equipment which each company makes positive efforts of. As a result, operating rates
of plants goes up, and efficiency rises. I do not refer the effect of downsizing. These points are very
important. I consider them to be future tasks.
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Abstract: Fossil fuels are still the main energy source in current society. Global warming and climate
changes raised by fossil utilization, energy shortage together with the demand on energy security are the
main drivers of the transition of current energy structure towards the renewable energy sources. Of the
potential sources of renewables, the most promising one is the photosynthetic microalgae, which are
viewed as a biofuel feedstock and technological solution for CO2 sequestration. Among
microalgae-derived biofuels biodiesel is one of the best application choices, since microalgae have
substantial amounts of oils which can be used for biodiesel conversion. Nonetheless, microalgal
biodiesel production is still at its infancy, since there is no commercial production on a large scale. The
economic data and evaluation related to microalgal biodiesel production are incomplete and out of date,
although a lot of technological research has been carried out. This paper demonstrates the pilot scale
cultivation of microalgae in photobioreactors (PBRs) in summer and evaluates the economics of
producing oil from microalgae, including net energy ratio and cost-effectiveness evaluation. Afterwards,
methods to improve its cost-effectiveness have been put forward. The contribution of this paper lies in a
presentation of an updated analysis of economic conditions for pilot scale microalgal oil production,
which can provide the direction for future development of this important biofuel process.
Key words: Economics; Cost-effectiveness; Net energy ratio; Oil production; Microalgae; Pilot scale;
Photobioreactor

1 Introduction
It is widely accepted that the application of fossil fuels is not sustainable due to energy shortage
and greenhouse gas emissions to the environment. In an effort to search for sustainable development,
biofuels, which are not only renewable, but also capable of sequestering atmospheric CO2, are rapidly
being developed [1,2]. Biodiesel as a representative and typical biofuel has received a lot of attention.
Biodiesel is currently produced from oily plants that capture energy from the sun via photosynthesis.
Thus, biodiesel is recognized as a renewable and carbon-neutral fuel. Nevertheless, current biodiesel
production from oily plants and animal fats shares only limited amount of current demands for transport
fuels. Another concern is that increasing biodiesel production from oily crops might have a detrimental
effect on global food supply, resulting from a competition with food production.
In contrast, photosynthetic microalgae with the potential for high oil productivities have long been
viewed as a promising biodiesel feedstock to displace petroleum for transportation [3]. Microalgal
biodiesel is non-toxic and highly biodegradable biofuel. The main strengths of microalgal application as
biodiesel feedstock include [2,4]: (1) microalgae have high photosynthesis efficiency; (2) microalgae
possess a substantial amount of oil content; (3) microalgae production will not use high-value arable
lands; (4) microalgae can utilize wastewater, thereby greatly reducing freshwater utilization; (5)
microalgae can couple CO2-neutral fuel production with CO2 mitigation; (6) the physical and fuel
properties of biodiesel from microalgal oil in general are comparable to those of fuel diesel.
Recent advances particularly in the methods of system biology, culture design, genetic engineering
and biorefining have shown that microalgal biodiesel has huge potential to reach large volumes’
production to displace petroleum fuels. Microalgae farming corporations at a relevant scale, such as
Earthrise, Cyanotech and Oilgae, are emerging [5]. However, microalgae are not yet produced at a large
scale for commercial applications, indicating that microalgal biodiesel production is still at its infancy
[6,7]
.
The economic data and evaluation related to microalgal biodiesel production are incomplete and
out of date, although a lot of technological research has been carried out. In addition, most of the data
are based on the application of modelling or some assumption scenarios, which cannot disclose the real
economic situation in practice. Therefore, it is important to provide current economic information for
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policy makers in renewable energy sector to promote the development of microalgae production. This
paper demonstrates some economic data related to microalgal oil production on pilot scale. The paper is
structured as follows. In the coming section pilot scale cultivation under summer conditions will be
introduced in this case. Section 3 evaluates the economics of producing oil from microalgae, including
net energy ratio and cost-effectiveness evaluation. Methods to improve its cost-effectiveness are
presented in Section 4, while Section 5 concludes the paper. The contribution of this paper resides in an
exhibition of updated economic data for pilot scale microalgal oil production, thus providing the
direction for future development of this important biofuel process.

2 Pilot Scale Production
Using wastewater to cultivate microalgae is one solution to improve the sustainability of microalgal
biodiesel production in practice, since it not only recovers energy in the form of biodiesel but has
environmental values in terms of purifying wastewater. In general, microalgal biomass production for
biodiesel conversion will go through the process shown in Figure 1.

Figure 1

Simplified Process for Microalgal Oil Production on a Pilot Scale

In this study, artificial wastewater was prepared as the culture medium and tubular bubble column
photobioreactors (tbcPBRs) as the culture carriers (Table 1). Each tbcPBR has a volume of 40 L with a
height of 172 cm, external diameter of 27.2 cm and thickness of 5 mm. Chlorella zofingiensis was
selected as the culture species. Microalgae were cultivated in August in the southern China, where
typical subtropical monsoon climate conditions are found. During the experiments, the outdoor air
temperature and light intensity varied from 20.6 °C to 33.8 °C and from 121 to 2120 μmol m–2 s–1,
respectively, showing that the change of weather, temperature and light intensity was inconsistent.
During 1pm to 3pm each day, water was pumped and sprayed on the surface of the tbcPBRs for cooling.
Growth characteristics were investigated during the experiment. After 4 days’ cultivation, microalgae
biomass was collected, using centrifugation as the harvest method, after which an oven served as the
dryer. Afterwards, oil was extracted from microalgal biomass.
Table 1 Parameters for Microalgae Cultivation in Pilot-Scale PBRs in Summer
Parameter
Value
tbcPBR unit volume (L)
40.0
tbcPBR unit treatable volume (L)
33.0
Cultivation time per run (d)
4.0
Average daily temperature (°C)
30.6
Average light intensity (μmol m–2 s–1)
1420
Cell density (g L–1)
1.221
Biomass productivity (mg L–1 day–1)
305.25
Average estimated oil content (% of dw)
30

Due to the advantageous weather conditions in summer, microalgae showed robust growth during a
short cultivation period (Fig. 2). After 4-day growth, the microalgal cell density came up to 1.221 g L–1,
and biomass productivity 305.25 mg L–1 day–1. Undoubtedly, summer is a better season to cultivate
microalgae in sub-tropical areas, compared to winter cultivation with a biomass productivity of 18.48
mg L–1 day–1 [8].
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Cultivation of Algae in Pilot-Scale tbcPBRs Using Artificial Wastewater in Summer in Southern
China

3 Economics Analysis
Many studies have indicated that microalgae cultivation with wastewater for biofuel production and
pollutant removal has been verified to be environmentally sustainable [9-12]. However, from a
sustainability point of view, profitability is also a very important dimension, which can determine the
direction and future of microalgal biodiesel. Therefore, net energy ratio (NER) and cost-effectiveness
analysis (CEA) related to microalgal oil production should be investigated.
3.1 Net energy ratio evaluation
Depending on several factors such as cultivation system and energy savings realized by the
co-products, the potential energy balance of microalgal oil varies widely [13]. In microalgae system,
energy inputs may include electricity, pressure, heat and other forms of energy required to operate
technologies. The NER has been defined as the ratio of the total microalgal oil produced over the energy
required during operations [8]: NER = ∑ Energy produced / ∑ Energy required.
Undoubtedly, the greater the NER is, the more positive the production will be. In this study, the
NER calculation is according to the estimation that the dry biomass productivity over a three-month
period is 1 ton. The NERs related to microalgal biomass and oil production are shown in Table 2.
Table 2 NER Analysis for C. Zofingiensis-Based Biomass and Oil Production in Southern China
Parameter
Value
Cell density (g L–1)
1.221
3
tbcPBR volume required for biomass production of 1 ton (m )
36.4
tbcPBR unit treatable volume (L)
33.0
tbcPBR unit amount
49
Area (m2)
12
819
Wastewater needed (m3)
8789
Total consumption for biomass production (MJ) a
–1 b
24
Calorific values of Chlorella biomass (MJ kg )
Energy produced as biomass (MJ)
23500
NER for biomass production
2.67
Energy consumption by extraction and conversion (MJ)
1008
Total consumption (MJ)
9797
Average oil percentage by estimation (% of dw)
30
Oil yield (kg)
300
37
Calorific values of oil (MJ kg–1) c
Energy produced as oil (MJ)
11100
NER for oil production
1.13
a
Estimated values, including wastewater filling, air pumping, water pumping for cooling, harvest and drying.
b
24 MJ kg–1 is used according to Zhu et al. [8].
c
The calorific value of rapeseed crude oil at 37 MJ/kg is used [14].

As it can be seen from Table 2, the NER is decreased by more than 50%, when microalgal oil is
produced. The NER for pilot-scale microalgal oil production in summer is just a little over 1. In contrast,
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much lower NER value for biomass production was found when cultivating microalgae in winter in
sub-tropical regions [8]. According to Rodolfi et al. [15], due to the costs for mixing and harvesting, the
NER for microalgae production in flat-panel photobioreactors is just barely above 1. Jorquera et al. [16]
have reported that the NERs for oil production at 0.07, 1.65 and 3.05 are found in flat-plate
photobioreactors, tubular photobioreactors and the raceway ponds, respectively. However, these data
will be a little high because the biomass harvest costs are not considered.
There is no direct positive linear relationship between NER and cost-effectiveness due to uncertain
costs [13]. In other words, in this study the positive NER values do not represent the economics of
microalgal oil production on pilot scale. Therefore, cost-effectiveness should be further analyzed in
order to evaluate the economics of pilot-scale microalgal oil production in summer.
3.2 Cost-effectiveness evaluation
Cost-effectiveness analysis (CEA) is required to evaluate the total process from cultivation, harvest,
drying, and oil extraction and conversion. CEA compares the costs of achieving similar goals by
different methods. In this study the CEA is based on the estimation that the dry biomass productivity
over a three-month period is 1 ton. The microalgal biodiesel plant is estimated to be operated for 10
years, and the discount/depreciation rate is 5%. The results are exhibited in Table 3.
It can be found that it is expensive to start up the microalgal industry due to high capital costs. The
operation costs related to chemicals and electricity are also substantial. The estimated cost for 1 kg
biomass is 1.09 Euro, while the estimated cost for 1 L oil is 3.90 Euro. However, if the annual biomass
production capacity is raised, the cost will decrease, because of economy of scale [17].
Table 3

Estimated Cost-Effectiveness Analysis for Microalgal Oil Production in China’s Summer (Unit:
Euro)
Parameter
Value
Capital costs
(1) Land
500
(2) Site preparation, grading and compaction
100
(3) Buildings, roads and drainage
800
(4) tbcBPR
1225
(5) Pump systems
80
(6) Infrastructure for production and conversion
1500
(7) Wastewater network
150
(8) Electricity and machinery
200
(9) Labors
200
(10) Other engineering a
238
Sub-total
4993
647
Annual capital cost b
Operation costs
(11) Water
by wastewater
(12) Nutrient
by wastewater
(13) CO2
30
(14) Cooling water
10
(15) Chemicals for e.g. extraction
200
(16) Electricity (pumps, centrifuges, driers, etc.)
272
(17) Maintenance c
143
Sub-total
655
Annual Total
1302
Cost for biomass
1092
Price for 1kg biomass
1.09
Price for 1kg oil
4.34
Price for 1L oil d
3.90
Credits
Oil recovery e
600.00
Wastewater treatment f
409.50
CO2 mitigation g
limited
Residue use for biogas/fertilizer
to be investigated
By-product/co-product
need to be produced
a
5% of the amount (1)–(9).
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Annual capital cost is calculated according to the equation
10

x
n
n 1 (1  0.05)

c

,

where c, x are defined as the total capital cost and annual cost, respectively, and the discount rate is 5% for 10 years
utilization.
c
3% of the amount (1)–(9).
d
Oil density is 0.9 kg/L.
e
Oil price is 1.8 Euro/L.
f
Wastewater treatment fee is 0.5 Euro/m3.
g
If the CO2 is from combustion gas, credits can be more via carbon mitigation.

We are still some way from microalgal oil commercialization, thanks to the cost gap. However,
environmental merits achieved via wastewater pollutant reduction should also be concerned and
calculated as a beneficial value in practice. According to nutrient analysis, C. zofingiensis could
effectively reduce nutrients (data not shown here), which could improve environmental credits. In this
study, cultivation of microalgae can reduce the price of 1 ton of biomass by 409.50 Euro, if the credit for
wastewater treatment at 0.50 Euro per m3 is counted. Moreover, limited or no fertilizers that are easily
dissolved in rainwater or run-off need to be applied to a microalgae system when using wastewater as
the nutrient source [5]. Undoubtedly, this can also be viewed as an added environmental advantage for
the microalgae-based wastewater treatment solution. Finally, carbon can be mitigated simultaneously, if
the CO2 supplied is from combustion gas like flue gas from power plants. All of these factors can add a
certain value to microalgal oil production in practice.

4 Methods to Improve the Economics
According to above evaluation, the economics of microalgal oil production on pilot scale are still
poor. In order to make algal biodiesel production more economically feasible, there are several principal
possible methods in practice.
(1) Utilization of residues and co-production of byproducts or co-products.
It can be seen that the NER for biomass production is more than twice the NER for oil production
(Table 2). Thus, the residues should be used in an effort to improve the economics of microalgal oil
production. Apart from biodiesel, bio-ethanol and biogas can also be produced from microalgal residues.
Biofuels are one application, but valued-added products including high-value proteins and cosmetics can
also be co-produced, thus improving the cost-effectiveness. During the microalgal oil conversion into
biodiesel, the main by-product is glycerol, which is an expensive and versatile chemical with many
commercial applications [18]. It is calculated that more than 400,000 tons of glycerol can be co-produced
from the extraction of 1 billion gallons of biodiesel [19]. In addition, a potential co-product of microalgal
biodiesel production is poly-unsaturated fatty acids (PUFAs), which are rich in Omega-3 fatty acids as a
vegetable alternative to, e.g., fish oils [18].
(2) Cultivation system engineering.
For a microalgae cultivation system, light penetration together with mixing is two key factors to
affect the system efficiency. Light penetration, which will influence the photosynthetic efficiency of
microalgal cells, is subjected to the concentration of cells, intensity of turbulence, optical properties of
the culture, diameter of the tube, and the external irradiance level [20]. Thus, the microalgae cultivation
system should be optimized. Appropriate mixing is also essential to create light–dark cycling in the
culture. In the culture with a high biomass density, mixing can allow every algal cell equal access to
light. However, if the culture is mixed too fast (light–dark cycling is too frequent) the microalgae will be
damaged due to shear sensitivity [21]. Therefore, optimal light–dark cycling with advanced mixing
should be designed.
(3) Improving algal biological properties.
To achieve the desired levels of lipids, protein and other commercially significant materials, the
cultivation techniques can be developed, for example, nutrient starvation and light control [22]. In the
present study, if the average oil content could be improved to 50%, the NERs for oil production would
increase from 1.13 to 1.89. In addition, genetic and metabolic engineering can also be conducted to, for
example, increase photosynthetic efficiency, reduce photoinhibition, enhance biomass growth rate,
trigger the accumulation of oil, etc.
(4) Reducing energy input.
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The sensible stage to reduce energy input is during biomass harvest and drying. Mata et al. [6]
suggest that costs related to harvest contribute 20–30% to the total cost of the biomass production.
These costs can be significantly reduced by optimizing various processes, which require further R&D.
Drying is involved with a lot of energy input and thus is also a principal economic bottleneck of the
process. Sun-drying is cheap and can be used in sunlight-rich areas, although it is geography-dependent.
(5) Policy support.
Apart from technological research, government policies on carbon dioxide emissions and tax will
become the likeliest future influences on microalgal biodiesel practice. The development of microalgal
biofuel industry will require substantial investment and subsidies in an effort to increase
cost-effectiveness, limit risks, and prosper on this practice.

5 Conclusions
Microalgae were cultivated in pilot-scale tbcPBRs using artificial wastewater in summer in
southern China. The net energy ratio for microalgal biomass and oil production is 2.67 and 1.13,
respectively. We are still some way from microalgal oil commercialization on pilot scale using PBRs.
The estimated cost for 1 kg biomass is 1.09 Euro, while the estimated cost for 1 L oil is 3.90 Euro.
Utilization of residues and co-production of byproducts or co-products, cultivation system engineering,
microalgal biological property optimization, and energy input reduction can help improve the economics
of microalgal oil production. Through the development of technology and the help of government policy,
the cost gap can be shortened or closed.
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Abstract: The paper is presenting research outcomes from the years 2011 – 2014 together with
innovative suggestions regarding identification of the best performers among Small and Medium-Sized
Enterprises (SMEs) competing in the market valuating triple bottom line of sustainable development.
Issues being solved by this paper are: Identification of responsible companies (usually companies with
trustable and verifiable concepts of Corporate Social Responsibility policy) and measuring the potential
success/failure of their innovative business philosophy (e.g.: Differentiation strategy based on
measurable achievements in sustainable development initiatives). In order to evaluate market potential
of business philosophy based on devotion to sustainable development, an interactive decision theory (i.e.:
Game theory) was used. We were using more variations of non-cooperative games, for example, a
Cournot game for identification of salable quantities of eco-innovated products. The paper presents our
understanding of how sustainable development should be realized among SMEs – with regard to the
market conditions companies have to meet if they want to succeed in the market. SMEs cannot become
less competitive due to implementation of principles of sustainability into their internal processes. Our
research was aimed at those SMEs with own production processes (SMEs offering services were
omitted).
Key words: Production; Sustainability; Small and medium-sized enterprise; Game theory; Aggregated
index

1 Introduction
We understand innovation and especially eco-innovation (organizational, process or product
innovation) as a basic driver of sustainable development at a company level. According to European
Commission, they are supposed to reverse current trends in basic paradigms. Also in this paper, the
perceived role of eco-innovations is very ambitious. Eco-innovations are resulting from innovation
cycles occurring within company boundaries and research institutions. If a supranational institution or a
government decides to somehow administer or support eco-innovation process with incentives, they
have to recognize this process into the detail. The main characteristics of innovation process are:
 Length of innovation cycle
 Costs
 Detailed recognition of all product parameters
 Determination of future innovation quality
 Dynamics of technological development
 Etc.

Figure 1 Fundamental Curve of Innovation Cycle, Source: Molnár, 2007
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The innovation cycle in a form of fundamental curve of innovation management is depicted in the
Figure 1. The detailed recognition of individual innovation cycles has further implications. When, for
example, deciding in which way to use the environmental tax tool, considering the time dimension of
innovation cycles is very important if government would like to give to the potential taxpayer (polluting
company) sufficient time to change his behaviour (to proceed with eco-innovation) in order to avoid
paying environmental tax.
In other words, government should possess a detailed information about current innovation cycles
of companies, just to prevent rebound effect (rebound effect in this case means shifting environmental
tax duty to the final customer, i.e., paid tax will be included in final price). The aim of environmental
taxation is usually to change the behaviour of polluters, not to get money from them - tax avoidance (not
tax evasion!). When setting up a proper tax rate, Marginal Abatement Costs (MAC) are being calculated.
MAC represents marginal cost of achieving certain emission target given some level of output (Klepper
& Peterson, 2004). When policy makers implement a tax, the tax rate will be chosen to equal the level of
marginal abatement costs of the firms at the level of emission reduction target (Owen & Hanley, 2004).
It cannot be cheaper for company to pay the tax than to mitigate the pollution until the emission
reduction target is not met (in this case, tax avoidance is exactly the behaviour policy creators are
expecting from companies). In our opinion, environmental corrective mechanisms in a form of
governmental instruments are not realizable without information about costs, company has to sacrifice
in order to mitigate pollution (there are certainly additional costs government or company has to pay in
order to measure level of pollution, e.g.: Released harmful particles into the air). At this point, an
important remark regarding costs of environmental degradation has to be made. Currently used NPV
method of discounting value often leads to underestimation/undervaluation of environmental
degradation. Having 8% discount rate, pollution worth 1 million EUR in 2114 is worth only 454 EUR
today, and therefore, can be easily neglected from today’s short-term perspective. It is necessary to
remark that amounts of harmful particles released into the air and costs of pollution mitigation differ in
every industry (therefore, we shouldn’t have uniform emission reduction level for companies with
different setup of production). The difference is usually in costs, length of innovation cycle, etc. It
implies that in case of unified environmental tax rate, the individual abatement will be different for
every company, since the mitigation costs are different in every single industry (see the Figure 2).

Figure 2

Projection of Effects Coming from Uniform Environmental Taxation, Source: Own
Elaboration.

Ambition of this introductory part was to outline the crucial importance of eco-innovations for the
life of enterprise under the new conditions of triple bottom line of sustainability. The role of
eco-innovation is multifunctional:
● Eco-innovation is a concretization of sustainable moves/decisions done in a company (e.g.:
programmed material reduction in a design phase resulting into new innovated product with better
environmental parameters),
● eco-innovation offers a bulk of needed information – quantifiable reduction of environmental
impact resulting from comparison of situations before and after the realization of innovation cycle;
identification of employees – creators and implementers of innovation. This information can then be
used for a construction of a Corporate Social Responsibility policy based on real and verifiable data,
● research, development and pre-processes leading towards eco-innovation are all realization of
sustainable development
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2 Importance of SME Element
pinion the main field sustainable development activities should be targeted into. There are 23
million SMEs that operate in the European Union and they form 99% of all enterprises in the EU and
only 16 - 17% of proactive SMEs with more than 50 employees actively promote actions to reduce their
environmental impact (Dimache & Mitchell & O’Dowd, 2011). SMEs cannot afford high
specialization of their employees. There is usually nobody from their employees with effective time
capacity to be invested in a critical search for applicable sustainability measurement metrics and
successive Corporate Social Responsibility policy creation. These activities could however be done by
third party. Small firms have the advantages of flexibility and adaptability, but also have the
disadvantage of resource constraints when attempting to become more innovative (Freel, 2000). SMEs
desire special attention, because, in our opinion, it is a field where things in sustainable development
will be decided. We have to persuade managers of SMEs to intrinsically accept “changing the game”
concept. Newly developed business strategies of SMEs have to conform to triple bottom line of
sustainability, because, this size category of companies represent an important player in European
society. According to annual report on SMEs prepared for the European Commission, SMEs represent
99.8% enterprises operating in the European Union (EU) and employ 66.9% European labor force and
form 58.4% total Gross-Value Added produced by private businesses in the EU in 2010 (Wymega &
Derbyshire, 2011). Persisting problems in encouraging SMEs into creation of their own sustainability
concepts are as follows:
● Traditional wrong managerial beliefs about sustainability – money consuming, without real
business potential,
● lack of own labour force educated in a field of sustainable development,
●“democratic deficit” – too many layers between EC officials and a small company,
● day-to-day problems of SMEs are not well known at supranational level,
● missing attempts to use market based approach instead of command-and-control approach,
● similar initiatives offering assistance to SMEs in assessment of their environmental and social
performance (e.g.: Global Reporting Initiative, Economy for Common Good) are not complementary,
which is confusing for representatives of SMEs.
Using market based approach in sustainable development dissemination is underestimated. Not
considering this approach may have far-reaching implications. We have to respect natural willingness of
businesses to compete. Wisely used sustainability measurement metrics should enable competitive
market battle in new emerging markets respecting triple bottom line of sustainability. If we enable to
companies to compare themselves in terms of social and environmental performance, we will
significantly contribute into the dissemination of sustainable development on a basis of market
approach.

3 Importance of Market Incentives
Commercial utilization of prepared concepts for environmental and social performance
assessments (including innovative economic assessment) should be systematically promoted. Potential
of Eco-innovations needs to be explained to reactive managers of SMEs and assessment initiatives (e.g.:
Global Reporting Initiative, Economy for Common Good, etc.) are in our opinion an ideal partner in this
education. Assistance offered to SMEs in sustainability measurement metrics application should also
encourage SMEs to overcome the gap between research and commercialization of ecological concepts.
Besides command-and-control approach (e.g.: Environmental taxation), an existing market based
approach is based on intrinsic and extrinsic motivation of decision makers (e.g.: SME managers) to
realize sustainable decisions. Intrinsic motivation is usually formed by their personal belief that they are
making a contribution to society. Extrinsic motivation are for example market challenges to deliver
sustainable, eco-friendly products. This manuscript deals with market dimension of sustainable
development.

4 Complex Assessment Framework for Sustainability
The main problem we are solving in our research is how to make eco-innovation successful in the
marketplace. There are few reasons why we should keep real market requirements in mind:
● Business is naturally about competition. Companies are already competing in economic
effectiveness, but new paradigm innovation in basic business thinking labelled as “changing the game
concept” requires companies to compete also in social responsibility and environmental safety,
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● eco-innovations will be successful if they succeed in the market. Also in sustainable development
initiatives, we have to keep in mind market requirements,
● emerging markets valuing principles of sustainable development are characterized by a large
company setting up requirements in sustainability issues suppliers have to meet if they want to become a
business partner of large company. In order to decide, which supplier to admit, a comparison of social
and environmental performance of suppliers has to be made somehow.
There are already mentioned cross-industrial assessment initiatives. However, a problem scientists
are solving is comparability of assessment results (environmental, social and economic performance).
Every indicator produces outputs in different units. To offer a complex expert valuation or
benchmarking that would include various aspects, aggregation of different indicators into three kinds of
aggregated indexes (ecological, social and environmental) is suggested by this paper. The algorithm of
this assessment is depicted in the Figure 3. A composite parameter in this case represents aggregation of
many values into three indices (environmental, social and economic). Our decision for aggregative
assessment is based on our research experience with natural oligopoly of SMEs that were able to meet
criteria of sustainability posed by large company as a precondition to accept selected SMEs into a role
of suppliers of innovative products and services for sustainable development. Large companies that are
in a role of creators of markets placing value on principles of sustainable development (e.g.: COOP
Italia with its “10 principles of environmental policy1” and Accor hotel chain with its Planet 21 internal
certification2) need to benchmark environmental and social performance of their suppliers (mostly
SMEs) in order to select the ones with the most significant devotion to sustainable development.

Figure 3

Algorithm of composite Indexes Creation, Source: Own Elaboration

An important note is that selection of indicators has to be done in cooperation with companies since
many indicators require specific databases, and in some cases, creation of such databases may cause
complications. At the beginning of our cooperation with SME located in Italian region Lombardia, we
had to process specific data in order to create databases composed of indices needed for sustainability
measurement metrics. Every indicator measuring sustainable development is equipped with certain
mindset. Normalization of existing indicators in this paper has an ambition to take into consideration
various approaches and to produce three aggregated indexes that would enable to companies to easily
compare each other in their environmental, social and economic performance (and to enable market
creators – large companies to compare environmental and social performance of SMEs interested in
B2B partnership with large company). Comparing companies (preferably publicly), especially SMEs, is
one of the basic incentives boosting competition in a field of environmental safety and social
responsibility. There are initiatives rephrasing “competition” as “imitation”, because the Latin
“competere” means in fact to work on something together, not to work against each other. This
innovative understanding of what competition is exists already for many decades in smaller scale – in
Italian region Lombardy (Lombardia). Direct competitors in this region are normally sharing an order if
they are not in a position to satisfy it individually. They are also sometimes using verbal agreements
instead of written ones.

5 Weighting Indicators
Our suggested methodology offers to large companies a way how to order SMEs (their potential
business partners) according to their devotion to principles of sustainability (methodology elaborates
three aggregated indexes representing ecological, economic and social performance each). Based on
1
2

http://www.e-coop.it/web/guest/coop-e-l-ambiente;jsessionid=TulyzhW6lGe40hkrrvstdSFM.liferay-02
http://www.accor.com/en/sustainable-development.html
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expert choice, a weight is being assigned to every indicator to be used in complex assessment
framework. The selection of indicators can be done from assessment initiatives like Global Reporting
Initiative, Economy for Common Good, Vigeo Methodology, etc. For weights assignment, our
suggestion is to select from Non-periodical Allocation Techniques. Proposed allocation technique is
called “proportional numbers technique”. This method enables clearer and more exact distinction
between importances of every indicator.
Application:
1) Setting up the order of importance of compared indicators (paired comparison technique)
2) Less important indicators will be assigned by the coefficient of the value km = 1.
3) Weight (importance) of the other indicators will be set up (according to evaluation of expert
team appointed by a large company) by a coefficient with a value representing the difference between
the two neighboring objects. For this purpose, appropriate intervals are commended to use,
e.g. from <1 to 10>, <1 to 100>, etc. in accordance with the total amount of objects.
Note: From the abovementioned results, this scale is unlimited and coefficients of importance can
get any (relevant) values!
An example how to assign weights is depicted in the Figure 4.

Figure 4

Assignment of Weights To Concrete Ecological, Source: Own Elaboration

Selected environmental indicators are having different mindset each. Our research was realized
within the premises of PintInox, S. p. A., indicators were selected in cooperation with management of
this SME. Our imagination is that in a future, large companies will be deciding what indicators to track
within the premises of SMEs, the selection of indicators realized by them will be a reflection of their
priorities in sustainable development. By doing these selections, large companies will be directly
shaping the complex assessment framework. If, for example, a CEO of a large company will decide that
they will prefer B2B partners with a special concern in green logistics, they will be systematically
enriching Complex Assessment Framework with indicators measuring environmental impact of inbound
and outbound logistics. In cooperation with PintInox, S. p. A., in this concrete case, we have decided for
Ecological footprint and we assigned the highest rank of importance to this indicator. Ecological
footprint invented at the Graz University of Technology is a Life Cycle Assessment tool and enables
complex comparisons of different processes. The second most important indicator is the average
distance inbound logistics vehicles had to travel in average while delivering material for considered
product line. The higher the distance, the more distant is the location of suppliers, which produces high
impacting inbound logistics structure. The third most important ecological indicator is the quality of
LCA assessment (how detailed the assessment is). The scale here was no. of points ranging from 0 to
100 assigned according to perceived quality of LCA assessment of PintInox and its competitors.
Indicator with the lowest importance in our Complex Assessment Framework is amount of
Trichloroethylene used during the product finalization process (technical degreasing). The proposed
Complex Assessment Framework was created by our team in order to enable to companies to pose their
own priorities in assessment of sustainability.

6 Aggregate Index Creation
Basic definition of methodology:
A technique for multi-criterion comparison (judgement) of more related objects among others.
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Procedure:
1) Identification of indicators for comparison.
2) Estimation of importance order criteria among others (using paired comparison technique)
3) Figure out the weights (importance) wx of individual criteria (e.g. periodical allocation techniques
or comparative numbers technique)
4) Estimation of units and tendencies of individual criteria (in our case positive and negative
tendencies and units such: m2 of earth surface consumed, kilometers, points and milliliters)
5) Preparation of internal data about the compared object (environmental performance standings
expressed by ecological indicators in our case)
6) Selection of objects for comparison – products, product lines with a label “sustainable”, collecting
data on these objects (e.g.: Ecological footprint of material used in a company 1 for a production of a
product labelled as “sustainable” = 437 m2)
7) Identify the best values of criteria among compared objects (standard, etalon, benchmark)
8) Calculation of transformed coefficients:
a) if the best value is maximum, tendency (+) :
1
ximax maximum value of i-th criterion
xij
value of i-th criterion and of j- th compared object

b) if the best value is minimum, tendency (-) :
1
ximin minimum value of i-th criterion
xij
value of i-th criterion and of j- th compared object

9)

Calculation of the number of points for each individual indicator
wi

is value (weight) of the indicator

10) Calculation of the cumulated number of points for every individual product (Environmental index
aggregation):

,

1…..

The Figure 5 contains a practical example of creation of aggregated indexes. In the first column,
there are four indicators representing an impact of a product labelled as sustainable being produced by
company 1. From the figure 5, it is evident that: b11 = 48.5 * 1; B1 = 100.
The outcome of Complex Assessment Framework is in this case an order of products produced by
various companies for the market created by large company in a role of buyer (in our research we were
considering market of stainless steel household articles created by Accor hotel chain as a buyer with
competitors – SMEs producing stainless steel household articles). The presented dimension is an
ecological dimension, since presented framework is composed of ecologic indicators. Two remaining
dimensions (not presented in this paper) would be composed exclusively of social or economic
indicators. All three dimensions together have an ability to deliver complex information about
environmental, social and economic performance of potential business partners. The framework enables
to sketch a “redline” or “threshold” that cannot be exceeded. For example, aggregated environmental
index with score less than 60 could be considered as entrance barrier not allowing SMEs to enter market
placing value on principles of sustainable development. In following parts of paper, we are investigating
the market situation using interactive decision theory (i.e.: Game theory). The game theory helps us to
answer a question how successful will be SMEs in the market placing value on principles of sustainable
development.
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Benchmarking of Products, Source: Own Elaboration

7 Non-Cooperative Game – Companies Passing the Red Line
Every innovative product and service respecting principles of sustainable development must be in
our opinion marketable. If it’s not, then the eco-innovation didn’t succeed. In our research, we pay
scientific attention to rigorous analysis of market situation in the marketplace where principles of triple
bottom line of sustainability play a crucial role. With Cournot game concept (a certain form of
non-cooperative game), we analyzed competitiveness of PintInox, S. p. A. and its competitors expressed
by their abilities to place a certain amount of environmentally friendly production to the market.
Cournot game has shown to PintInox, S. p. A. their optimal output for each fixed output level of every
opponent in the game. “The game” in our case is the classical market interaction between vendors of
sustainable oriented products in emerging markets placing value on principles of sustainable
development. In the figure 6, we can see the market penetration phase within the life cycle of
eco-innovated product.

Figure 6

Benchmarking of Products, Source: Own Elaboration
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The market penetration phase is the crucial step determining success or failure of whole concept of
eco-innovated product. The importance of this phase is derived from the fact that market price of a
product is one of the few elements bringing revenue to the company. Cournot game can be used also for
a simulation of company’s competitiveness (determination of salable quantities in the market). In
Cournot game, we:
● Derive quadratic cost functions of competitors,
● calculate market demand and residual market demand,
● verify allowable production outputs,
● test which competitor cannot enter the market,
● determine characteristics of a company which is successful in market placing value on sustainability
(e.g.: Effectiveness of utilization of own capacities, ideal unit product cost of a production)
Cournot game analysis is useful for companies that “passed” redline set up by large company
(market creator). Large company accepts as a B2B partner companies that reached with their final
aggregated indexes (environmental, social and economic) required score (“the redline”). Companies that
successfully fulfilled requirements coming from Complex Assessment Framework are becoming
competitors in the market placing value on principles of sustainable development. It is a situation where
natural oligopoly of companies is being created (posing entrance barriers to companies with
performance below the redline). Here, the firm’s strategies are quantities. In Cournot game, firms
simultaneously choose their respective output levels qi, from feasible sets Qi = [0,x) (Fudenberg, Tirole,
1991). They sell their output at the market-clearing price p(q), where q = q1 + q2 +…+ qn. Firm i’s total
profit is then generally expressed by equation (1) and Cournot reaction functions specifying each firm’s
optimal output for each fixed output level of every opponent in the game (2), (3).
,
(1)
:
→
(2)
:
→
(3)
where ci : 0,    0,   is firm i’s cost function and
is the sum of outputs of all members
of oligopoly except competitor i.
There is a PintInox, S. p. A. in our game and its competitors from Italy. We also considered
competitors not able to enter this market due to their inability to pass “redline” posed in Complex
Assessment Framework. Posing a redline enables to create a natural oligopoly composed of companies
with devotion to principles of sustainable development. Large companies (e.g.: ACCOR hotel chain,
COOP Italia, etc.) are having their internal environmental rules determining which SME to accept as a
supplier. Such rules are elaborated in a form of internal environmental policy and are setting up
requirements for SMEs considered as potential business partners. We have labelled this process as a
creation of new market placing value on sustainable development. We gathered data about available
ACCOR hotels in Italy and derived a residual demand function. Using linear regression splines, we
derived a cost function for PintInox, S. p. A., and for 10 Italian competitors. In the dataset, there are
three samples for every competitor – Total costs (TC), amounts produced (qn) and amounts produced
squared (qn2). The size of each sample is represented by the number of observations - 30. We employed
a technique known as “curvilinear regression analysis”. The data was fitted to the model using
polynomial regression, and a polynomial equation of the second degree was derived. Polynomial
equations for every competitor are as follows (4 - 14):
.
.
PintInox
(4)
0.0408
19.78
4184
Competitor x2
(5)
0.0007
1.08
5573
Competitor x3
(6)
0.0017
4.02
5096
Competitor x4
(7)
0.0130
7.43
4567
Competitor x5
(8)
0.0056
8.42
4402
Competitor x6
(9)
0.0075
10.49
4540
Competitor x7
(10)
0.0241
22.7
3951
Competitor x8
(11)
0.0031
6.55
4818
Competitor x9
(12)
0.0021
0.61
5681
Competitor x10
(13)
0.0088
0.002
4930
Competitor x11
(14)
Subgame perfect equilibrium of our Cournot game is a sort of market behaviour analysis offering
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valuable data utilizable by management for further analysis:
● Competitors coloured red (5, 8, 9, 10, 11) were not able to enter market placing value on triple
bottom line of sustainability,
● Cournot game was played using data provided by PintInox, a company using/playing Cournot
game from can therefore simulate market competition,
● we identified salable quantities of PintInox (1065 units), this information prevents company
from overproduction (and is useful for other types of analysis – e.g.: Break-even point analysis).
Prevention from overproduction automatically means preservation of natural resources – and this is one
of the traditional goals of sustainable development,
we identified a unit product cost index interval of successful companies (see the figure 7), and level of
own capacities utilization (see figure 8).

Figure 7

Unit Product Costs Interval, Source: Own Elaboration

The figure 7 shows the weekly development of unit product costs of observed production line in
companies (there are daily observations realized from Monday to Friday). Companies that were not able
to enter market placing value on sustainable development are in this game colored red and companies
that successfully penetrated market are colored with green color. We can see that successful companies
are being positioned within interval 0.7 – 0.85 of Unit Product Cost Index (figure offers two
perspectives, second one embraces green companies in shaded area). Unit Product Cost Index shows
how costly the production is in every company. Competitors 6, 7 and 8 are generally cheaper than
successful companies 3, 4, 9, 10, 11 and PintInox. Competitors 2 and 5 are located moreless within the
same upper and lower boundaries like successful companies, but despite this fact, they didn’t enter the
market. The clue is being offered in the figure 8. In the figure 8, competitors 2 and 5 appeared as
companies with worst effectivity in utilization of their own capacities (from all 11 competitors). Their
index of own capacities utilization was below 0.45 during the whole week (Monday to Friday).

Figure 8

Production Capacities Utilization, Source: Own Elaboration
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Every Game Played Is Specific, Based On Unique Data Mined From Companies. The Game Can
Be Based Also On Predicted, Extrapolated Data – In This Case, Companies Can Simulate Various
Scenarios. In Our Cournot Game We Played With Data Mined From Italian Company - Production Costs
(Cost Of Production Preparation, Material Costs, Salaries & Wages, Etc.), Capacities Utilization And
Organization Of Production. Together With Managers Of Italian Company, We Anticipated The Data
About Their Competitors In Order To Simulate Their Behavior. Results Of Our Cournot Game Can Be
Interpreted In A Multiple Way:
● There Are Competitors With Satisfactory Levels Of Installed Productive Capacity Utilization,
But In Spite Of This, They Didn’T Succeed In Market Placing Value On Sustainable Development.
Their Unit Product Cost Indexes Were Below The 0.7 Threshold. This Discovery Can Be In Favor Of
Additional Investment Into Sustainable Activities (Support Of Eco-Friendly Technologies, Investments
Into Human Capita, Etc.).
● Only Pushing Costs Down May Not Be A Way How To Enter Market Placing Value On
Sustainability, There Are Documented Cases Where Customers Are Willing To Pay For Added Value
(E.G.: High-End Customer Segments With Luxury Goods),
● Competitors 2 And 5 Reached The Unit Cost Interval 0.7 – 0.85, But Their Capacities Utilization
Was Below The 0.45,
● Cournot Game Concept Is A Small Laboratory For Companies. In Our Model, We Were Not Able
To Statistically Confirm In All Companies The Causality Between The Production (Produced Amount)
And Total Costs. In Some Cases Of Regression Analysis, We Were Not Able To Reject The Null
Hypothesis, But This Does Not Mean, We Have To Accept It. A Laboratory Concept In This Case Means
That Companies Can Work With Alternatives And Simulate Various Situations. They Can For Example
Program Environmental Investment Which Will Consequently Increase Unit Product Cost Index, And
Play The Game Again In Order To See Whether Eco-Innovation Helped Company To Finally Penetrate
The Market.
Section 8 Of This Paper Uses A Game Theory As A Tool For Determination Of Corrective
Mechanisms Companies Not Entering The Market Should Imply In Order To Become More Successful
During The Next Run. We Are Having On One Hand A “Cournot Game Laboratory” Enabling
Companies To Test Market Viability Of Their Managerial Decisions, But On The Other Hand, Game
Theory Can Also Help To Identify Cooperative Actions Companies Can Decide For In Order To Boost
Their Abilities To Succeed In The Market Placing Value On Triple Bottom Line Of Sustainable
Development.

8 Non-Cooperative Game – Companies Not Passing the Redline
This section of paper solves the situation of remaining competitors who appeared to be unable to
pass redline (posed by complex assessment framework) due to insufficient performance expressed by
low aggregated indexes (“low-performing companies”). With the help of extensive-form
non-cooperative game, we are modeling their up-coming steps. They are supposed to work out a strategy
which will help them to improve their environmental, social and economic performance in the future.
Our game, at this stage, contains five players negotiation together about three basic options:
● Creation of a cluster organization
● Initiation of cooperation with the university
● Outsourcing a Corporate Social Responsibility policy to a third party provider
Our analysis of a situation with low performing companies is theoretically based on
non-cooperative game theory, as long as there is no legally binding agreement among our five players.
We are using simultaneous and sequential decisions. In the first step of the game, five players are about
to decide simultaneously with whom each of them is going to create coalition. It is a finite strategic form
game (a normal form game in older terminology). This form is being characterized by three dimensions:
1) List of players – 5 competitors of PintInox, S. p. A. not able to succeed at market placing
value on triple bottom approach
2) For each player, a finite list of pure strategies
3) Payoff functions – a list of payoffs each player receives at the end of the game depending on
the realized strategy (i.e., a mapping from the set of profiles of pure strategies into the set of real
numbers)
As an illustration (see the figure 9), we give an example of a payoff matrix of two players – 1 and 2,
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each of whom has three pure strategies (to offer a coalition to the other player, to offer a coalition to
somebody else, not to offer a coalition), where payoffs depend also on behaviour of players 3, 4, 5.
When partners are mutually selected, players are (in the first step of an extensive-form game type)
deciding to form a coalition. We distinguish between two possible variants – formation of two two
member coalitions and the formation of one two member coalition based on simultaneous decisions.
Here, we are aimed at Pure strategy Nash equilibria. Having five players, we are having 15 possible
coalitions (two coalitions containing two members each). This can be seen as follows: When two
two-player coalitions are formed, one player ends up without a coalition membership. There are 5
candidates for this role. For each of them, the remaining 4 players can form 3 different pairs of two
two-player coalitions. (Take arbitrary of these 4 players – call him player i. He can form a coalition with
any of the other three players. This gives altogether 3 coalitions. The second two-player coalition is
formed by the two players who did not form a coalition with player i.) Thus, there are 15 pairs of two
two-player coalitions. In a situation when only one coalition is formed, we are using combinations
without repetition (15), here we are also including a possibility that no coalition was formed.
!

!

! !

! !

10

(15)

At this step of game, no player has a better option, only to form a coalition.
After a two-player coalition is formed or two two-player coalitions are formed, in the next step of
the analysed extensive form game, players in a formed coalition are deciding what to do and what to
offer to the rest (to players not being in a coalition). There are two possible offers:
Coalition of two players decides to create a cluster organization and to offer a membership to the
rest.
Coalition of two players decides to start university cooperation and to offer participation to the rest.
In this step, we are considering also a possibility that no coalition was formed, or the coalitions
were broken down. In an-extensive-form a game, the player is making an action when there is his turn to
do it and the decision is being influenced by his information set. Our game in extensive form is a game
with perfect information, without nature’s moves. We are generally displaying our game (extensive form)
using a decision tree containing nodes (see the figure 9), vectors of payoffs and arrows. Nodes represent
a “position” in the game where one of the players must decide for an action.

Figure 9

Decision Tree of a Proper Subgame of a Sequential Decision Making Process, Source: Own
Elaboration

A simultaneous game where two coalitions were formed now continues as a sequential game. We
have specified the possible order of events and a player making decision when there is his turn. It is a
game with a perfect players’ information, players in this case know about each other’s decisions. All
information sets are singletons (i.e. they have exactly one element). We restrict attention to pure
strategies with one exception – the final move of a player deciding which cluster to join is based on
mixed strategy. It makes no difference for a single player to join cluster A or cluster B because he does
not distinguish opportunities provided by them. Here we deal with an extensive-form game with finite
time horizon. The history records complete information about what has happened before in a game. The
history at the beginning of the game is the empty history. It is a game with a finite horizon – with finite
length of histories.
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〈 , , ,
∈ 〉 is a non-cooperative game in extensive form, where:
● N – the set of players
● H – the set of finite sequences of past actions called histories. A history after which an action is
taken is a non-terminal one. A history after which no further action is taken is a terminal one.
● P – function assigning a player to each non-terminal history. Player makes his decision after the
history h
- payoff functions of players - it maps the set of terminal histories into the set of real
●
∈
numbers
In the Figure 9, we are having a proper subgame (selected part for a presentation in paper) of the
whole sequential game in which formed coalitions were having two options - to create a cluster or
university cooperation and the remaining one member of a game is deciding which organization to join.
There are 15 possible proper subgames, and in each of them, the game ends up (as sketched in the figure
9) with formation of clusters and the remaining player, which from the previous simultaneous game has
ended up alone (without a coalition partner), is about to select which cluster to join. In this section of a
paper, we are suggesting to companies that they should decide for creation of a cluster organization
(other possibilities were university cooperation or outsourcing a problem to a third party provider –
external company) and to elaborate corrective mechanisms/strategies within the newly created cluster.

9 Conclusion
We wanted to prove in this paper that sustainable development doesn’t necessarily have to be a
costly issue, if company management uses adequate tools for a simulation of various scenarios. Cournot
game enables to test market viability of various eco-innovations. Existence of this laboratory prevents
companies from trial and error approach realized under the real market conditions. During our
cooperation with businessmen in Italy, we were receiving a strong feedback stating that orientation on
sustainable development should be used as one of the tools how to penetrate new markets and
differentiate from competitors. We had a feeling that a link between real market requirements and
sustainable development has to be made. We also decided to use strong analytical tools to support our
ideas. Up to now, 14 scientists were awarded with Nobel Memorial Prize for their works in a game
theory field, and this was one of the supportive arguments for the use of game theory in our research
devoted to sustainable development. Applying Cournot game and Complex Assessment Framework for
sustainability, we realize that there will often be companies that will not make it to enter market placing
value on triple bottom line of sustainable development. With various forms of non-cooperative game, we
wanted to support our advice to them with a strong scientific tool. The last problem we tempted to solve
in this paper is the existence of 84% of reactive SMEs opposing the philosophy of sustainable
development. Knowing their standpoint and typical command-and-control tools government uses (e.g.:
Environmental taxation), we aimed ourselves at market-based dissemination of principles of sustainable
development. Knowing that there are various assessment initiatives implementing sustainability
measurement metrics into companies (E.g.: Economy for Common Good, Global Reporting Initiative),
we decided to create Complex Assessment Framework which is benchmarking environmental and social
performance of companies despite the fact they are using different indicators. With aggregated indexes,
we are able to benchmark different units produced by different indicators. By benchmarking, we enable
companies to compare each other in environmental and social performance, in other words, we push
them in a competition in a field of sustainable development realization. Crucial phase of every
innovative concept realization is the market penetration. In this paper, we were aimed at tools and
techniques that are supposed to help to managements and possibly governments to prepare viable
concepts of sustainable development from market perspective.
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Abstract: It can be noticed that most existing literature related to the topic of wind energy resource
focus on specific areas, such as, specific forecasting model, local energy plan and policy, power
engineering, etc. The purpose of this paper is to contribute to the topic of wind resource exploitation and
wind power prediction for relevant researchers and professionals. A review of existing literature in the
areas of wind energy resource (WER) and wind power forecast (WPF) methods are presented in this
paper, and the innovations in these relevant areas are also reviewed. We try to explore the research gaps
in these areas to highlight the possible future research topics for the society.
Key words: Wind energy resource; Wind power forecast; Weather forecast; Literature review

1 Introduction
In the last few decades, numerous researchers have put effort on exploiting, utilizing and
optimizing energy. However, in recent years a large number of countries are moving to the exploitation
of renewable and clean energy and this will be a long-term trend. Meanwhile, renewable energy
education is becoming more and more popular and plays an important role in the improving of the
quality of life [1].
In contrary to fossil fuel based and nuclear energy sources, renewable energy sources (RES) can
effectively utilize natural resources, alleviate the pressure of energy crisis, and minimize the negative
environmental impacts [2]. A new research predicts that global energy demand in 2040 will be
approximately 30% higher than it was in 2010. It is urgent that. Because the typical characteristics of
wind energy are stochastic and intermittent, it is important to know and use appropriate renewable
energy technologies in the whole process of producing wind power generation [3].
Changes in temperature, precipitation, sea level, and the frequency and severity of extreme events
will likely affect how much wind power generation is produced, delivered, and consumed. One hand,
weather forecast data as input of WPF system influence a lot. On the other hand, there exist various
weather phenomena, such as, rainstorm, hail, thunderstorm and tornado, have high probability generate
more or less damage to wind turbines.
The structure of the rest of the paper is as follows: Section 2 describes the methodology of writing
a literature review upon which this paper is based and introduces some other methods. Section 3 reviews
the major contribution and innovation of all the existing classic models in the wind power forecast and
their links between in order to find research gaps. Section 4 discusses the research gaps and proposes for
the future research. Section 5 concludes the paper and some final remarks.

2 Research Methodology
The main methodology of this review paper is systematic review. The purpose of using this method
is to find what kinds of advanced outcome did researchers have done before and specify the research
gap, then determine what research content remain to study. Meanwhile, it can also provide a blueprint of
state-of-art.
The systematic review is a quite common way of collecting data, published in the literature,
assessing methodological quality for high quality research questions. Systematic review are quite
common in sciences where data are collected, published in the literature, and an assessment of
methodological quality for a precisely defined subject would be helpful [4]. In this paper, contribution of
each literature were associate and analyse together, it aims at finding out advanced things filling out the
research gap.
Besides of this, cluster analysis helped to classify wind power forecast (WPF) methods.
Furthermore, the methods of association analysis have also been used to do a synthesized analysis.
Through a review of evidence from both qualitative and quantitative studies, disparate data are
synthesized in order to better understand the topic of WER and WPF.

3 Descriptive Analysis
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3.1 Wind power forecasting by time scale
People usually use ultra-short term, short-term, medium-term and long-term time scales to predict
wind power prediction in practice [5]. There are different time scales when classifying wind power
forecasting species according to time periods and one example is as follows [5], [6].
3.1.1 Long term forecasting
Long-term wind power predictions are utilized for maintenance and repair of the wind turbine and
include the predictions from 1 day to 1 week.
3.1.2 Medium term forecasting
Medium-term wind power predictions are utilized for power system management and energy
trading and include the predictions for 6 h to 1 day ahead.
3.1.3 Short term forecasting
Short-term wind power predictions are utilized for pre-load sharing and include the predictions
from 30 min to 6 h.
3.1.4 Ultra-short term forecasting
Very short-term wind power predictions are used for turbine control and load tracking and include
the predictions for few seconds to 30 min ahead.
3.2 Wind power forecasting by predicting model
The methods of wind power prediction are usually divided into three groups [7].
3.2.1 Statistic model
Statistical models are based on mathematical statistics analysis of the main variables associated
with energy generation, such as wind speed and temperature at some points of measurement as well as
the measures of wind generation at different point in the network.
3.2.2 Physical model
Physical models are based on the use of numerical models. At first, get the results of
meteorological data, such as, wind direction, wind speed, atmospheric pressure and air density. Then use
some physical characteristics surrounding wind turbine to get the optimized predicting wind speed and
direction in different hub height of wind turbine generator system. Finally, the wind power output can be
predicted based on established physical model.
3.2.3 Hybrid method
Hybrid method is a useful predicting way as it can improve the WPF accuracy by offsetting random
error with one method from each other. However, this technique is not very mature even it is commonly
used nowadays.
3.3 Commonly used wind power forecasting methods
In light of different input data which means whether use Numerical weather forecast (NWF), the
wind power forecasting can be divided into numerical weather forecast forecasting method and
historical meteorological data forecasting method.
3.3.1 Kalman filters
Kalman filters (KF) is an optimal recursive data processing algorithmhas and it has been firstly
achieved by Stanley Schmidt in 1958. The preliminary application of KF method for numerical weather
forecasting has been reported in a few papers [8]. In one case, a modified KF algorithms was applied to
wind speed numerical predictions so as to improve the WPF accuracy. This literature indicates high
performance in eliminating of any type of systematic errors and reducing the requirements in CPU time.
In the end, this paper also mentions that this technique can not only be used in the traditional
meteorological use but also engineering sector, such as, wind power integration [9].
3.3.2 Time series model
Commonly used time series models include auto regressive (AR), moving average (MA),
autoregressive moving-average model (ARMA) and auto regressive integrated moving average
(ARIMA). Among these, one ARIMA model established by Box and Jenkins have been widely used for
the purpose of time series forecasting [10]. Meanwhile, this book is extremely overall because it
interpretes each kind of time models in detail and also gives samples of modelling.
3.3.3 Artificial neural network (ANN)
Various artificial neural network (ANN) models are widely used, such as back propagation (BP)
and radial basis function (RBF). An ANN is an information processing method which works like a
human brain processes to find an algorithmic solution algorithmic solution in order to pick out the
structure from the existing data [11], [12]. Based on normal BP network, one new wind power prediction
model which optimized tabu search algorithm with memory function was developed [13].
Existing methods for this purpose tend to yield results with poor accuracy because they cannot
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properly account for seasonal effects over the long term. However, one updated method improve the
accuracy of daily average wind speed forecasting. This study aims to forecast the daily average wind
speed over a long period of time, such as one year ahead. This method can forecast the daily average
wind speed one year ahead with lower mean absolute errors compared to figures obtained without
adjustment [14].
3.3.4 Support vector machine (SVM)
This method was firstly developed by Corinna Cortes and Vapnik in 1995. It is similar to ANN but
the most apparent difference is SVM focus on mathematic method and optimization mechanism. One
typical research applied this SVM method to wind speed prediction has been done in 2004. The paper
introduces SVM, the latest neural network algorithm, to wind speed prediction and compares their
performance with the multilayer perceptron (MLP) neural networks. The result indicates that SVM
comparing to MLP is closer to the actual wind speed [15].
The existing studies on using SVM for wind forecasting are very limited in that usually only one
particular kernel function and a specific combination of parameters are picked and used in these
studies. A systematic investigation focus on kernel function encourage people to apply this method for
wind energy applications. One sresearch fill the research gap, it briefly introduce the principle of
LS-SVM and analyze procedure for tuning LS-SVM parameters for optimal performance [16].
Least-squares support vector machines (LS-SVM) is a powerful technique which aims at getting
higher accurate forecasting of wind speed. And it is widely used for forecasting short-term wind speed
forecasting.
3.3.5 Fuzzy logic
It is a useful and practical technique for modelling complex phenomena that may not yet be fully
understood owing to its ability to deal with imprecise, uncertain data, or ambiguous relationships among
data sets [17]. This approach provides a simple method to draw definite conclusions from vague,
ambiguous, or imprecise information, however it is not widely used because of the low accuracy as low
ability of fuzzy logic prediction is low when studying [18]. There are few up to date literature researching
in this area, providing a possible research gap basing on its promising nature.
3.3.6 Hybrid algorithm
There is no single best forecasting algorithm that can be applied to any wind farm due to the fact
that wind speed patterns can be very different between wind farms and are usually influenced by many
factors that are location-specific and difficult to control [14].
In a very recent literature, a novel hybrid modelling method which named SVR–UKF is proposed,
integrating unscented Kalman filter (UKF) with support vector regression (SVR) in order to precisely
update the short-term estimation of wind speed sequence [19]. Using this method, the prediction errors
are closer to zero with significantly smaller variations, whereas the prediction errors of the other
methods are scattered more widely.
Each one of physical models, statistical models, spatial correlation models and artificial
intelligence models has its advantages and disadvantages, for example, the time series model is one kind
of statistical models and it is popular in use because its computation is simple, ANN and KF are popular
due to their good nonlinear performance. Thus, another research which introduces two hybrid algorithms
and compare show both of them have good performance. In this literature, the authors establish two
hybrid methods namely ARIMA-ANN model and ARIMA model based on single time series model,
ANN model and KF model. The results show that: (1) Both of them have good forecasting accuracy;
and (2) they are suitable for the jumping wind samplings, which can be applied to real-time wind power
systems [20].
Other similar hybrid algorithm also exist, e.g. one research systematically and comprehensively
investigated the applicability of this methodology based on two case studies on wind speed and
wind power generation, respectively. Two hybrid models, namely, ARIMA–ANN and
ARIMA–SVM, are selected to compare with the single ARIMA, ANN, and SVM forecasting
models. The results show that the hybrid methodology does not always outperform the individual
forecasting models based on ARIMA, ANN, or SVM. As such, the argument in some literature that
the hybrid methodology is always superior to single models cannot hold for wind speed or power
generation forecasting [21].
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Table 1
Literature

Kalman filters

[9]

[13]

ANN

[14]

SVM

[15]

LS-SVM

[16]

Kalman filters+
SVM

[19]
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Innovations in Different Forecasting Methods
Innovation
This literature has introduced two limited-area atmospheric models for
wind speed forecasts, and particularly utilise Kalman filter to these data to
eliminate any possible systematic errors, even in the lower resolution cases,
contributing further to the significant reduction of the required CPU time.
In particular, the paper contributes in the case of wind power prediction,
which showed a remarkable improvement in the model forecasting skill.
The major innovation is to counteract the drawback of Numerical Weather
Prediction (NWP) models exhibiting systematic errors in the forecasts of
certain meteorological parameters. Instead of increasing the model
resolution that may provide considerable improvement of smaller scale
flow characteristics, which remains as an open question to whether the use
of higher resolution improves the forecast skill considerably, the
methodology introduced in this paper showed high performance to the
elimination of any type of systematic errors and most importantly it reduced
the requirements in CPU time since its application to lower resolution data
led to similar or even more accurate results compared to the costly
high-resolution direct model outputs.
It is urgent to improve the accuracy of short-term wind power forecast by
NWF. BP network, as one of ANN, has been widely used in wind speed and
wind power prediction. However, the BP algorithm has its apparent
disadvantages, easily getting into local minima and the convergence rate is
slow. The major innovation in this literature is that the authors use Tabu
Search (TS), another algorithm which can achieve the global optimizations,
to train BP network. It can be shown that the new method namely
MTS-ANN model can solve the inherent shortcoming of BP network by
improving the convergence probability and precision of BP network
apparently.
Another BP model also used to predict wind speed in the same year of
2011. In this literature, the authors integrate BP network with the idea of
eliminating seasonal effects from actual wind speed datasets using seasonal
exponential adjustment. This study aims to forecast the daily average wind
speed over a long period of time, such as one year ahead. Existing methods
for this purpose tend to yield results with poor accuracy because they
cannot properly account for seasonal effects over the long term. To improve
the accuracy of daily average wind speed forecasting,
This literature introduces support vector machine method for wind speed
prediction, and compares it with multilayer perceptron (MLP). For these
two algorithms, some results are shown after validating data from one case
study which named Saudi Arabia which located in Madina city. One of the
most important contributions is that parameters for both algorithms were
optimized. Another finding is the lowest MSE of SVM is better that MLP in
this case study.
This literature, for the first time, presents a systematic study on fine tuning of
LS-SVM model parameters for one-step ahead wind speed forecasting. The
authors impleted three SVM kernels which including linear, Gaussian, and
polynomial kernels. The results show that the performance of linear kernel is
worse than the other two kernels when the training sample size or SVM order is
small. For Gaussian and polynomial kernels, both types of parameters should be
considered jointly rather than independently for both kernels.
LS-SVMs are compared against the persistence approach, and it is found
that they can outperform the persistence model in the majority of cases.
Accuracy of wind speed forecasting is very important for improving and
optimizing renewable wind power generation. However, one of the most
apparent characteristic of the wind is strong stochastic nature and dynamic
uncertainty. In this literature, a proposed approach named SVR–UKF,
integrated unscented Kalman filter (UKF) with support vector regression
(SVR), is developed to update the short-term estimation of wind speed
sequence. The results indicate that the proposed method has much better
performance in wind speed predictions than the other approaches across all
the locations.
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ARIMA+ANN,
ARIMA+Kalman

[20]

ARIMA+ANN,
ARIMA+SVM

[21]

This literature introduce two new hybrid models namely ARIMA-ANN
model and an ARIMA-Kalman. After respectively comparing the multi-step
ahead prediction results by an ARIMA-ANN model, an ARIMA-Kalman
model and a pure ARIMA model, it can be proved that the performance of
the two hybrid models is better than that of the pure ARIMA model, and the
performance of the ARIMA-Kalman model is better than that of the
ARIMAANN model.
The major innovation is they improved the performance of the pure ARIMA
model and utilize in bigger number of forecasting steps in order to lower
the accuracy.
This literature compares two typical hybrid models, namely ARIMA–ANN
and ARIMA–SVM, with three separately single models through two case
studies about wind speed and wind power generation. The results show two
hybrid models are viable when predicting wind speed and wind power
generation. However, the most important contribution is that they found
hybrid models are not superior to single methods in performance for all the
forecasting time horizons investigated.

4 Discussions and Future Research
The present review provides a useful overview of the research on the use of identifying topic and
key terms, identifying database and access software, conducting searches, identify sources as primary or
secondary, summarizing and analysing primary sources, organizing and writing reviews. The purpose of
this paper is to contribute to the topic of WES exploitation and WPF for relevant researchers and
amateurs. Furthermore, this paper also gives an overall roadmap of each knowledge and descriptive
analysis.
Limitations of this review article are due to the scope and methods used. Only writing methods,
classification of wind power forecast has been included. Surely, research derived from with other areas,
for example, specific forecasting model, local energy plan and policy, power engineering. Meanwhile,
the number of review papers is merely more than 20. Better statistic results are expected when there are
more review samples.
Currently, mostly wind power enterprises consider the results of weather forecast as a factor in
helping managers to make decisions which rely on historical and prevailing meteorological data.
However, nearly none research considers the impact of climate change while climate change over 10
years or even longer. Further research may mainly aim at figuring out how climate change over decades
can influence the wind power through comparing and analysing climate data record in complex terrain.
More specifically, the objective is to explore the impact of climate change on weather condition,
especially extreme weather events which influence the wind power output in wind power enterprises.

5 Conclusions
In this paper, several methodologies, which including systematic review, cluster analysis and
association analysis, are used to depict and generalize different popular WPF methods.
Many different wind power forecasting methods used in wind energy system have been reviewed in
this paper to summarize their own theory and characteristics in different methods. And their
corresponding innovations are also reviewed in details. The important points were descripted in Section
3. So the main contribution is to provide a path for researchers in this same field.
There is no single best forecasting algorithm that can be applied to any wind farm and each
algorithm. As a result of this study, it can be said that each algorithm or combined algorithm both has its
advantages and disadvantages. There is still space to increase the prediction accuracies in very
short-term, short-term, medium-term and long-term wind power predictions, respectively.
In the future, more research will still to be tried in wind power prediction for the purpose of
increasing the prediction accuracy and system reliability.
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Abstract: As a brand new cooperation model that is chosen by different administrative regions for
economic cooperation, enclave economy has become a significant realization path that promotes
elements agglomeration and regional economy development. Due to city homogeneity, it is believed that
fierce internal competition will be produced while enclave economy is rapid developing in Guangxi
Beibu Gulf Economic Zone at present. Therefore, this paper will take resource superiority and
government policy as the variables, building a game model between two cities to arrive at conclusions
of cities own resource superiority will gain higher yield, intercity economic cooperation will generate
more profits and so on. On that basis, this paper will offer proposals such as exploiting one city’s
advantages to the full to improve its comprehensive competitiveness; establishing sound
inter-governmental cooperation mechanism; emancipating minds to create favorable environment for
enclave economy development.
Key words: Enclave economy; Host region; Beibu gulf economic zone; Game theory

1 Introduction
Enclave is a special cultural and geographical phenomenon. It originally refers to a special
geographical entity that locates in a country but actually affiliated with another country. Foreigner
scholars usually research enclave in sociological perspectives such as immigration(Peter S Li,
2004),employment(Nabil Khattab, 2002.M D R.Evans,2004),ethnic(Chiu M Luk,2005.Min Zhou,2010)
relations and so on, thus only a few literatures that research economic impact on enclave was published.
The term of Enclave Economy first appeared in 2004, Chinese scholars quoted the word enclave to
economic field when they did research on industrial transfer.Enclave economy refers to an economy
development model that is built between two places belongs to different administrative regions: Region
A (called investing region) constructs an industrial park in Place B (called host region), both parties
involve establish scientific benefit sharing and management mechanisms to achieve a mutual beneficial
and win-win economic cooperation. Enclave economy is crucial and efficient in solving difficulties of
land bottleneck and institutional barrier, complementing advantages between two places and promoting
regional coordinated development(Shao Feng,2013.Fan Hengshan,2011).
On enclave economy research contents, Chinese scholars(Guo Minyuan,2013.An Zengjun,2008.Li
Bianhua,2012.Feng Yunting,2013) usually payed attentions to its theory sources,connotation and
condition, basic features, development patterns, significance, various regions’ practical experience and
measures, etc. The research contents are homogeneous seriously. On research methods, qualitative
research takes up a large proportion, and there is a lack of quantitative research. Most researches didn’t
deeply analyzed the cooperative and competitive relationships that exist during the construction main
bodies (governments, enterprises, individuals) in enclave economy and strategy selections made by the
construction main bodies. On research objects, Chinese scholars(Wang Bo,2007.Li Ning,2012.Zhang
Ran,2011) payed more attentions to single province, few attentions to urban agglomeration and
economic zone. While in the long term, urban agglomeration and economic zone are vital parts in
developing enclave economy.
Guangxi Beibu Gulf Economic Zone(hereinafter, BBGEZ)is a vital international regional economic
cooperation zone, one of the zones that go ahead in building Maritime Silk Road of the 21st Century and
the strategic pivot for the open development of the whole Southwest China and South-central China. It
consists of Nanning, Beihai, Qinzhou, Fangchenggang, Yulin and Chongzuo city, locates in the joint
part of South China, Central-central China and Southwest China economic circles and China-ASEAN
Free Trade Area, owning good external conditions to develop enclave economy. Since many industrial
parks with enclave character have been planed and constructed in BBGEZ, the zone is capable of
integrating the resource that is attracted from East China and ASEAN. However,the six cities(as host
regions) of BBGEZ have similar location conditions and industrial bases. To pursue of the maximum
profits, the six cities are likely to face fierce competitions when they develop enclave economy. Such
fierce internal competitions will hinder enclave economy development.
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Therefore, this paper does research on competitive relationship between host regions by applying
game theory. On the choice of host region, distance between the two places, industrial convergence, cost
difference, cultural diversity, capacity of the market, interests coordination are all important influencing
factors(Liu Zihan,2010).To facilitate the research, this paper will take distance between the two places,
industrial convergence, cost difference, cultural diversity and capacity of the market as the resource
superiority of host region uniformly, and take interest coordination as the government policy of host
region.We will offer proposals that are based on the game conclusion by establishing an enclave
economy game model to compare two cities’ resource superiority and government policy.

2 Game Model
Assume that a coastal region Z(investing region) is planning to construct an enclave industrial park
in city X(host region) and city Y(host region) of BBGEZ. Both of the cities are rational economic men.
Thus the resource superiority of city X and city Y is the key factor for region Z to deliberate for
constructing the industrial park. Since the information about resource superiority is public, the two cities
know each other well. So the attractions of resource superiority can be divided into two cases: one of
two cities has the resource superiority while the other doesn’t; both of the cities don’t have resource
superiority. Basing on the two cases, we will discuss the two cities’ profits in two conditions: cities with
favorable policy and cities without favorable policy.
2.1 Game model: both of the two cities don’t have resource superiority
If city X and city Y don’t have resource superiority, government policy become the key factor of
generating enclave economy. Assume that both of the two cities’ initial profit is a. The city’s profit will
increase 2b if it is the place where the industrial park locates. The costs for adopting favorable policy are
c.While c is negligible when it’s compared with b. When city X is able to offer favorable policy while
city Y isn’t, Z will definitely chooses city X as the host region. On this occasion, city X’s profit will be
a+2b-c, and city Y’s profit will be a. When the circumstance is contrary, city Y will be the host region.
And city X’s profit will be a, and city Y’s profit will be a+2b-c. If city X and city Y don’t offer
favorable policy, the two host regions will shall half of the project respectively. Both of the cities’
profits will be a+b. If city X and city Y offer favorable policy, both of the cities’ profits will be
a+b-c(see table 1).
Table 1

Profit Matrix of the Two Cities That Don’t Have Resource Superiority
City Y
Sector
With Favorable Policy
Without Favorable Policy

City X

With Favorable Policy

a+b-c, a+b-c

a+2b-c, a

Without Favorable Policy

a, a+2b-c

a+b，a+b

2.2 Game model: one of the two cities has resource superiority
Assume that compared with city Y, city X has resource superiority, and then it will lead a different
result on the host region selection.Since city X has resource superiority, so it will be the host region
even when both of city X and city Y are able to offer favorable policy. On this occasion, city X’s profit
will be a+2b-c, city Y’s profit will be a-c. When city X is able to offer favorable policy while city Y
isn’t, the former will be the host region without doubt. The profit comparison will be: city X (a+2b-c),
city Y (a). If both of city X and city Y aren’t able to offer favorable policy, the city with resource
superiority will be chosen as the host region. On that occasion, city X’s profit will be a+2b, city Y’s
profit will be a. If city X isn’t able to offer favorable policy while city Y is, the host region selection
will depend on the relative effect of resource superiority and favorable policy. When resource
superiority effect is bigger than favorable policy effect, the city X (with resource superiority but no
favorable policy) will be the host region. Thus the profit comparison will be: city X (a+2b), city Y
(a-c)(see table 2).
Table 2

Profit Matrix of City X That Has Resource Superiority (Resource Superiority＞Favorable Policy)
City Y (without resource superiority)
Sector
With Favorable Policy
Without Favorable Policy
City X
With Favorable Policy
a+2b-c, a-c
a+2b-c, a
(With Resource
Without Favorable Policy
a+2b, a-c
a+2b，a
Superiority)
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When resource superiority effect is smaller than favorable policy effect, the city Y (without
resource superiority but with favorable policy) will be the host region. Thus the profit comparison will
be: city X (a), city Y (a+2b-c)(see table 3).
Table 3

Profit Matrix of City X That Has Resource Superiority (Resource Superiority＜Favorable Policy)
City Y (Without Resource Superiority)
Sector
With Favorable Policy
Without Favorable Policy
City X
With Favorable Policy
a+2b-c, a-c
a+2b-c, a
(With Resource
Without Favorable Policy
a, a+2b-c
a+2b，a
Superiority)

When resource superiority effect is bigger than favorable policy effect, the Nash Equilibrium will
be without favorable policy, the profit comparison will be: city X (a+2b), city Y (a). When resource
superiority effect is smaller than favorable policy effect, there is no Nash Equilibrium existing. And the
host resion selection will depend on the bargaining between the investing region and the host region.

3 Data Analysis
Through establishing the two cities as the main body as well as taking the resource superiority and
government policy as the decision variables in the game model, we come to the following results:
1) From table 1，the Nash Equilibrium of the game model is (with favorable policy,with favorable
policy),but it is not the optimal strategy. Supposed that city X cooperates with city Y, both of who adopt
the no favorable policy strategy, the corresponding gross profit will be 2a+2b, which is higher than
2a+2b-2c when they don’t cooperate with each other. Consequently, cooperation will bring higher profit
in the game model: both of the two cities are without resource superiority.
2) In the game model: one of the two cities has resource superiorities, the cities with resource
superiority will get higher profit. It can be proved in table 2 and table 3 that both of the two cities’
optimal strategies are without favorable policy. While the benefit comparison is: city X (a+2b), city Y
(a). It is clear that city X (with resource superiority) gets higher profit than city Y does. Therefore,
resource superiority play a very significant role in attracting projects and funds of investing region.
3) When one of the two cities has resource superiority, the Nash Equilibrium will be without
favorable policy, the gross profit (2a+2b) of the game model will be higher than that（2a+2b-2c）of both
two cities without resource superiority. On this occasion, whether two cities cooperate with each other
or not will not make any difference on gross profit, let alone bring higher profit.

4 Conclusions
From the above game theory analysis, it can be drawn the conclusion that resource superiority play
a crucial role in maximizing the host region profit. If all host regions adopt favorable policy
competitively to strive for investment projects, there certainly will be losses at both sides. On the
contrary, if there is an active cooperation between host regions, it will contribute to achieve the
maximization profits of the whole region. To this end, the paper comes up with the following policy
proposals:
4.1 Give full play to their own advantages and improve the city’s integrated competiveness
we should make scientific planning,enlarge and strengthen petrochemical, electronics, metallurgy
and other advantage industries, actively undertake industrial transfer, guide industries to gather in
BBGEZ to form a number of competitive domestic industries.In the meantime, the construction of
urban-rural infrastructure and industrial coordination capability should be strengthened to create a good
investment environment and foster the comprehensive competitive advantages.
4.2 Establish a sound inter-governmental cooperation mechanism and avoid vicious competition
A good mutual development platform for regional enclave economy should be built. It includes
platforms of investment and financing, information technology, public technology, integrated service
and so on. Construct the coordination mechanism for regional division of work; make clear about the
benefit-sharing between regional cooperation; raise the enthusiasm of cooperation; avoid over
competition caused by the fact that all cities are likely to fight over funded, projects and strive to be an
host region.
4.3 Emancipate minds and create favorable environment for enclave economy development
The closed conservative ideas should be changed. Proceed from the overall situation of national
regional development strategy, we should have the courage to give up local interests and establish the
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idea of win-win cooperation; actively participate in inter-regional economic cooperation and
competition as well. Make a breakthrough in mind set. Not only take BBGEZ into consideration as the
host region to take over the industrial transferring from East China, but also should endeavor to extend
industries to other regions. We encourage competitive enterprises to extend their business to eastern
coastal regions in china and even Southeast Asia, building up enclave economy bases out of BBGEZ to
expand development space of the enclave economy of BBGEZ.
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Does the Financial Development Reduce the Income Gap Between
Urban and Rural: Evidence from Hubei Province of China
Qin Xiaojing
The Trade Union of Wuhan University of Technology, Wuhan, P.R.China, 430070
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Abstract: This paper empirically test whether the financial development can reduce the income
gap between urban and rural in Hubei province, using the data from 2002 to 2012. The regression
results show that the financial development can expand the income gap between urban and rural
significantly. Also the trade openness can promote the gap expanding. The economic growth in
Hubei can significantly narrow the gap. Some policy implications are put forward.
Key words: Financial development; Income gap; Urban; Rural

1 Introduction
As one of the most critical factors in the process of economic growth, financial development
has been widely discussed in the academic circles. Many literatures indicate that financial
development has significant positive effect on reducing the income gap between urban and rural
(Goldsmith, 1969; Shaw, 1969; Mackinnon, 1973; King and Levine, 1993; Levine, 1997, 2005).
But On the other hand, the expanding income gap is becoming a worldwide problem and whether
the financial development can reduce the gap is uncertain.
From the theoretical point, better financial development means people can get more financial
service, which can provide an opportunity for the low-income people to reduce the income gap
between the intergeneration (Becker and Tomes, 1979; Aghion and Bolton, 1997). However from
the depth of the financial development, mature financial system can also meet the high-income
people multiple financial service demand, which is good for the income earning for these people
(Greenwood and Jovanovic, 1990). Then from this point, it seems like that the financial
development can expanding the income gap. In a sentence, whether the financial development can
reduce the income gap between urban and rural is ambiguous theoretically.
From the perspective of empirical analysis, many literatures report that the financial
development can reduce the income gap between rural and urban (Burgess and Pande, 2005; Clark,
Xu and Zou, 2006). In China, Yang (1999) reports that the urban-biased policy makes the
state-owned enterprises have the most share of the bank loans. Zhang Qi, Liu Mingxing, Tao Ran
and Chen (2004) believe that the development of the financial intermediates expanding the income
gap between the urban and rural, evidencing by the panel data in all provinces during 1978 to 1998.
This paper is organized as follows. Section 2 describes the model and data. Section 3 reports
the results of the empirical analysis. And section 4 concludes this paper.

2 Model and Data
2.1 Model
According to Clark, Xu and Zou (2006), this paper set the model as follows.
gap   0  1 financial   2 humancapital   3 openness   4 pgdp  
And the meaning of the variables in the equation (1) above is described in Table 1.
Table 1

Variables
gap
financial
Human capital
openness
pgdp
2.2 Data

The Definitions of the Variables

Definitions
ln(per capital income in urban/ per capital income in rural)
ln((deposits + loans)/GDP)
ln(school enrollment in higher education/ total population)
ln((imports + exports)/ GDP)
ln(per capital GDP)

(1)
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This paper collects all the variable data during 2002 to 2012 from Hubei Provincial Statistical
Yearbook. The income gap is described as the ratio of per capital income in urban to per capital
income in rural. And the FIR indication is selected to describe the financial development. The ratio
of school enrollment in higher education to total population indicates the human capital in Hubei
Province. This paper uses the proportion of imports and exports to GDP in Hubei to be the proxy of
openness. Per capital GDP is used to describe the economic growth in Hubei. All the data has been
logarithmical.

3 Empirical Results
3.1 Descriptive statistics
Table 2 shows the results of all the variables’ descriptive statistics.
Table 2

Descriptive Statistics Results
Mean
Std. Dev.

Variable

Obs

Min

Max

gap

11

0.8119708

0.0275359

0.7660023

0.8569555

financial

11

0.7594746

0.0581939

0.6784362

0.8368912

human capital

11

-3.429555

0.8515894

-4.079105

-1.908728

openness

11

4.96870

0.2433424

4.542018

5.395246

pgdp

11

9.715355

0.5648611

8.914223

10.56028

3.2 Unit root tests
Variables

Table 3 ADF Unit Root Tests Results
t-statistics
p-value

Conclusion

gap

-2.041998

0.2672

Adopt the null hypothesis

d(gap)

-3.000657

0.0765

Reject the null hypothesis

financial

-2.939712

0.2015

Adopt the null hypothesis

d(financial)

-3.937351

0.0698

Reject the null hypothesis

human capital

-1.661445

0.4189

Adopt the null hypothesis

d(human capital)

-3.216870

0.0531

Reject the null hypothesis

openness

-2.184847

0.2214

Adopt the null hypothesis

d(openness)

-2.667223

0.0140

Reject the null hypothesis

pgdp

0.600666

0.9806

Adopt the null hypothesis

d(pgdp)
-3.109682
0.0662
Reject the null hypothesis
Notes: d(·) means the first difference. And the null hypothesis is the series has a unit root.

Table 3 reports the unit root tests of the equation (1). The data indicates that all the variables
are non-stationary. And the first difference, each series become stationary. This test is necessary to
make a judgment whether the spurious regression may occur.
3.3 Regression analysis
Table 4
Variable
financial
human capital
openness
pgdp
constant

Coefficient
0.493344

Regression Results
Std. Error

t-Statistic

Prob.

0.145066

3.400820

0.0145

-0.013241

0.011714

-1.130288

0.3015

0.113599

0.046160

2.460958

0.0491

-0.035084

0.014666

-2.392239

0.0539

0.168293

0.286601

0.587202

0.5785

R-squared

0.723473

Adjusted R-squared

0.539122

F-statistic
Notes: “*” indicates that the value has passed the test under the 10% confidence level.

3.924428*
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Table 4 reports the regression results. The coefficient of financial development is 0.493344,
and it has passed the t-test with the 95% confidential value. This indicates that the financial
development can expand the income gap between the urban and rural significantly. Also, the
coefficient of openness and economic growth has passed the t-test under the 95% confidential. And
the coefficient of openness is 0.113599, which means with the openness growing, the income gap
between urban and rural in Hubei province is expanding. The coefficient of economic growth (per
capital GDP) is -0.035084, which means with the economics growing, the income gap between
urban and rural in Hubei is narrowing. The F-statistic and R-squared value both show that the
results are creditable.

4 Conclusions
The empirical analysis results show that in Hubei province, the financial development can
expand the income gap between urban and rural. And the coefficients of the control variables
indicate that the economic growth can narrow the income gap, while the trade openness in Hubei
can expand the income gap significantly.
The policy implications can be put forward based on the conclusions above, which is on one
hand, the some measures should be taken to guide the financial resources to be balanced between
urban and rural, reducing the income gap, and on the other hand, the government should do
something to lead the economic growth rapidly.
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DEA Evaluation of Strategic and Emerging Industries in Hubei
Province of China Based on Endogenous Competitiveness
Song Yu 1, Cheng Yanxia 2, Meng Lingshuai3
School of Management, Wuhan University of Technology, Wuhan, P.R.China, 430070
(E-mail: 248436048@qq.com, chengyanxia221@126.com, 944255191@qq.com)
Abstract: As the inland provinces do not have the money, industry, technology and other inherent
advantages, based on1 endogenous competitiveness to promote the development of strategic emerging
industries is an extremely important path. In this paper, we learn about competitiveness, strategic
emerging industries and other related theories. The paper also focuses on the present situation of
strategic and emerging industries in Hubei Province as a representative inland province, then, we select
technological innovation capacity input and output indicators such as R & D personnel, R & D funding,
new product output conduct as a comprehensive evaluation of DEA. Finally, we propose the
development of strategic emerging industries in Hubei Province based on endogenous competitiveness.
Key words: Data envelopment analysis (DEA); Endogenous competitiveness; Strategic and emerging
industries

1 Introduction
In 2012, the State Council executive meeting pass “12th Five-Year national strategic and emerging
industry development plan” which proposes the development of strategic emerging industries as an
important strategic task. In the case of the current increasing downward pressure of the economy, it has a
great significance to maintain long-term stable and rapid development. Coastal areas have the advantage of
geographical location. In the course of the development of strategic emerging industries they gather a lot of
money, talent and technology which promote industrial upgrading in the region. In order to achieve a “Rise
of Central China” strategic objectives, Hubei also proposes the development of strategic emerging
industries. In the process of development, Hubei Province does not have the capital, industry, technology
and other natural advantages. Therefore, the development of acquired advantage of Hubei Province is
extremely important. We use DEA comprehensive evaluation method to verify the development of
strategic and emerging industries in Hubei Province based on endogenous competitiveness.
1.1 Competitiveness theory
Competitiveness is displayed into comparative advantage in the market. Endogenous comparative
advantage theory can be traced back to Adam Smith. He first proposed a complete theory of labor
division which thought that the division of labor was the only source of economic growth and
international trade. After the mid-1980s, Krugman, Stiglitz (1979) put forward the economies of scale
trade theory. They considered that the internal economies of scale and external economies of scale lead
to increasing returns to scale, thereby generating endogenous comparative advantage. Becker etc. use
the division of labor and transaction cost theory and found that specialization lead to the accumulation
of human capital and knowledge, thereby generating endogenous comparative advantage.
It is only by 1990 that Chinese scholars began to engage in related research about endogenous
competitiveness. From the perspective of the concept of endogenous competitiveness, Xiaokai (2001)
proposed gradually refined and deepen division and specialization as the root of every enterprise, region and
country’s endogenous competitiveness. From the perspective of endogenous competitiveness cultivation,
Chen Kunrong(2011) pointed to accelerate industrial upgrading and transformed the ways of Economic
growth from high investment, high exports, high energy approach into the innovation as the internal driving
force. From the political system, legal system, cultural system, Lin, Li Zhou studied the effects of endogenous
competitive development. Yi Fengtian and Zhong Yuan (2003) defined that Endogenous competitiveness was
the ability to compete, which operates by the factor of internal organization, culture, mechanisms and human
resources. It was scarce and could not be traded. It behaves as the scale or cost advantages, market
adaptability or dominant species, capital or financial advantages.
1.2 Theory of strategic and emerging industries
From the perspective of the state and society, Science and Technology Minister Wan Gang
Proposed that strategic and emerging industries was a pillar industry of the country's future development.
At present, Chinese scholars have made a very deep study on strategic and emerging industries. Li
1
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Xiaohua, Feng He(2010) and other scholars proposed that strategic and emerging industries had some
industrial characteristics such as broad market prospect low resource consumption, lead coefficient,
employment opportunities and overall efficiency and so on. From the perspective of the industry life
cycle, Chen Ce, fees Zhong Lin believe that the development of strategic emerging industries must
followed the law of industrial development and developed strategic emerging industry development plan
separately from the national and local levels. From the perspective of the cultivation of strategic
emerging industries, Bell clean, Wang Xiaoyang (2010) proposed that the development of strategic
emerging industries should identify the direction to activate the power of innovation, master core
technologies and the creation of conditions for the growth of priority. He also pointed out that the
internal conditions for the development of strategic and emerging industries need to include a strong
educational foundation, a strong innovation power and the corresponding ability to innovate and the
external conditions included standardized market mechanisms, efficient allocation of resources and good
policy guidance. Wuzhuan Qing, Li Min Park(2010) believed that mastering the core technology was the
key to the development of strategic and emerging industries; They also thought we should improve the
innovation system and build a number of the world's advanced innovation platform. Government should
set down and consummate corresponding policy to protect and promote CEEUSRO. Industries should
co-ordinate planning and layout, breaking through firstly in the field of optimal conditions and most
basic area. Mr Chan Qi (2013) thought that the development of strategic and emerging industries should
concentrate on the emerging and strategic characteristics and the mechanisms formed at different stages
of technological development. Technology and market development was to be boosted by the interaction
of universities, research institutes, financial institutions and intermediary organizations. On areas of
strategic and emerging industries, the most authoritative interpretation is the emerging strategic industry
development forum held by the State's announcement, which pointed out that the new energy,
environmental protection, electric vehicles, new materials, new medicines, bio-breeding industry and
information industry seven “strategic emerging industries.”

2 Evaluation Index and Manifestations of Endogenous Competitiveness
2.1 The concept and connotation of endogenous competitiveness
Endogenous competitiveness refers to the fact that a region, through the allocation of resources,
integration of production factors, enhancing innovation, restructuring and other ways to independently
choose the division of labor and specialization, and with the support of policy government, getting huge
competitive trade profits. This concept fully reveals the basic connotation of endogenous
competitiveness:
1) Endogenous competitiveness has a strong regional characteristics. It is always in terms of a
country or a particular region. Therefore, the growth and promotion of endogenous competitiveness
have obvious geographical characteristics and regional characteristics;
2) The growth and promotion of endogenous competitiveness must address four most critical issues:
optimal allocation of resources, integration of production factors, enhancing innovation and structural
adjustment.
3) The path forming of endogenous competitiveness is selective division of labor, highly
specialization and highly collaboration.
4) The ultimate goal of endogenous competitiveness promotion is to obtain a comparative
advantage. And the force of comparative advantage brings regional competitiveness and profit.
2.2 Manifestations of endogenous competitiveness
From the analysis of endogenous competitive concept definition and content, we can reveal the
main manifestations of endogenous competitiveness.
1) The scale or cost advantages
The decline of marginal costs are caused by the scale expansion. And industrial agglomeration
forms multiplier effect, combined effect and driving effect. They bring a comparative advantage.
2) Adaptive advantage of varieties and markets
On the basis of the refining market, they develop products for niche markets. And guide the
development of the market to improve the adaptability. They bring a comparative advantage.
3) Capital or financial advantage
Use advantages of capital, financial leverage and other related accounting methods to obtain
comparative advantages.
2.3 The evaluation index of endogenous competitiveness
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Whether industries have endogenous competitiveness and the strength of endogenous competitiveness
can be determined by the evaluation index. The confirmation of endogenous competitiveness evaluation
index is the same with exogenous competitiveness. They are both facing three issues. First, there is not a
set of authoritative evaluation system that is currently available for use. Second, some factors which have
great influence on the strategic and emerging industries are difficult to deal with such as the efficiency of
administration, the perfection of market and the degree of sound legal. Third, some indicators are important,
but under limited conditions such as the inability to obtain complete information. Lau Kong-wah in 2008
proposed the indicator constitution of endogenous and exogenous competitiveness in his book "Strategic
Innovation and industry evolution". The constitution of indicator provides an important reference and
counsel for our study. In addition to industrial strength, industry concentration, industrial output efficiency,
innovation ability of industry and Industry extroverted degree. This study suggests that first grade indexes
of endogenous competitiveness should also include industrial policy support, industry collaboration,
complete industrial chain and industrial clusters.
Table 1
First grade indexes
industrial strength
industrial concentration
industrial output
efficiency
innovation ability of
industry
Industry extroverted
degree
industrial policy support
industry collaboration

The Index Composition of Endogenous Competitiveness
Second index

1、gross industrial output value;2、industrial added value;3、fixed assets scale
1、industry concentration ratio:2、In total output value, the proportion of the top
eight of the industry output value accounting for all industry output;3、The
average annual output value of industrial enterprises
1、Industrial added value 2、Labor productivity;2、Total factor productivity;3、
value-added rate;4、profit rate of capital;5、production value profit margins
1、R&D cost devoting rate;2、The proportion of high-tech products value;3、
Proportion of new product sales revenue index;4、Coefficient Of equipment
ageing;5、Application number of technical achievements;6、The number of patents
1、foreign trade dependency;2、The actual use of foreign capital;3、Export rate;4、
The proportion of foreign enterprise industrial output accounting for the total
industrial output value.
1、the number of policies;2、Policy implementation;3、Policy dissemination and
implementation of the results
1、Industrial clusters;2、Industrial chain

3 DEA Evaluation of Strategic and Emerging Industries in Hubei Province
In 1978, A.Charnes etc. developed the first DEA model CCR on the basis of distance function and
measurement formula of input technical effectiveness. Based on the CCR model, he assumed that the
constant of production function returns to scale and further developed the model BCC by adding a
constant variable to ensure that the variable returns to scale. DEA uses non-parametric mathematical
programming methods to estimate the technology effectiveness between economic system
decision-making units with multi-input, multi-output characteristics and the relative effectiveness of
other aspects like the returns to scale status. DEA has dimensionless requirements to input and output
indicators and is no pre-set index weight. Compared with other evaluation models, DEA is more
scientific and objective.
Table 2
Input indicators

Output indicators

Technology Innovation Ability Evaluation Index
Full-time Equivalent of R&D Personnel(man-year)
Expenditure on R&D(ten thousand yuan)
The number of R&D items
The number of new products items
Funding for the development of new products（Ten thousand yuan）
New product output（Ten thousand yuan）
New product sales revenue（Ten thousand yuan）
Valid invention patents

Strategic emerging industries depend on four key resources: people, technology, capital and policy,
among which technical innovation is the most important source for development. The country issued
strategic and emerging industries catalogue in 2013, before which statistics departments at all levels
have no relevant statistical data. Therefore, this paper uses the National Statistical Yearbook data that is
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related to innovation activities in industrial enterprises above designated size to reflect the technological
innovation capability of enterprises in Hubei Province.
In order to illustrate the status of Hubei technological innovation better, this paper selects technology
innovation relevant data in Beijing, Shanghai, Guangdong and Hubei, as well as the other six central provinces
based on “China statistical yearbook 2012” to build the model. The indicators selected are shown below.
Table 3

Region

R&D
staff
working
full-time
equivale
nt(people
per year)

R&D
expenditure
(Ten
thousand
yuan)

Beijing

49829

1648538

Science and Technology Innovation Index Data
The number
of R&D
items

The
number of
new
products
items

Funding for
the
development
of new
products（Ten
thousand
yuan）

New product
output（Ten
thousand
yuan）

New product
sales revenue
（Ten
thousand
yuan）

7048

9238

2135861

35483108

34803252

Shanxi

32476

895891

2348

2171

900093

8907109

8609925

Shanghai

79147

3437627

12378

15726

4476248

71420544

77721952

Anhui

56275

1628304

8426

11174

2363512

33593180

31826110

Jiangxi

23969

769834

2608

2870

738567

9526524

9418710

Henan

93833

2137236

8415

7880

2053205

26064850

25501566

Hubei

71281

2107553

7077

8633

2435245

32337155

30994175

Hunan

57478

1817773

6928

7525

2089970

38733739

37595209

Guangdong

346260

8994412

29243

32879

10662949

146943021

143822736

DEA model was built based on the above data. We use xij to set each input indicators, which
weight is ui (i  1, 2) and use yrj

to set each output indicators, which weight is vr (r  1, 2,3) . Then

we get the evaluation formula of all regions.
5

hj 

x

ij

i 1
3

* ui

 yrj * vr

j  1, 2,9

(1)

r 1


xij * ui


i 1
 1 j  1, 2, 9
h j  3

y
*
v

rj
r

r 1

ui , vr  0 i  1, 2 : r  1, 2,3
5

(2)
By using variable substitution and dual transformation, formula 2 can be converted to linear
programming problem, which is solved with software DEA SOLVER3 and the result is shown below.
Table 4

DEA Evaluation Results
CCR
BBC

No.

DMU

1

Beijing

1

1

Rank
1

2

Tianjin

1

1

1

3

Shanxi

0.7970655

1

9

4

Shanghai

1

1

1

5

Anhui

0.9585019

0.9731317

6

6

Jiangxi

0.7018996

1

8

7

Henan

0.6847531

0.7309439

10

8

Hubei

0.7991652

0.8401539

7

9

Hunan

1

1

1

10

Guangdong

1

1

1
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Analyzing from evaluation results, input indicators in Hubei show little difference with developed
areas like Beijing, Shanghai etc. But there is a large distance in output indicators with these areas. This
reflects that optimal allocation of science and technology resources investment in Hubei is not enough,
output efficiency is not high and the first innovation capability is weak. Therefore, it is very necessary to
develop the endogenous f strategic and emerging industries in Hubei Province based on the endogenous
competitiveness.

4 Conclusions
The results of Hubei Province strategic emerging industries DEA evaluation show that the inland
provinces don’t have the pilot advantage of location, infrastructure, industries, funds, etc. However, as
the representative of inland provinces, Hubei Province has the advantage of talent resources, education,
science and technology which the development of strategic emerging industries need. And the
advantages can be enhanced through fostering endogenous competitiveness. Thus, the development of
strategic emerging industry in Hubei Province can be promoted rapidly and healthily.
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A Study on Customer Integrated New Product Development
Based on Internet
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Abstract: It is vital for the success that customers participate in the process of new product
development. Internet makes it possible that corporation interact with customers more deeply, broadly
and quickly. Firstly the influence of internet on new product development is analyzed. Then we discuss
the different ways and modes of customer’s participation in product development. Through the analysis
and comparison of these modes, we put forward that the creative activities of customers have been
transferred to dispersive environment, and how to build effective capacity to exploit, coordinate and
optimize the knowledge from different sources is the most important question for corporation.
Key words: Product development; Customer participation; Innovation; Customer knowledge

1 Introduction
In the changing business environment, more and more companies recognize the importance of
cooperation for innovation and maintaining a competitive advantage. Collaboration with partners or
even competitors will inevitably become a strategy in the internet society. Recently, the scholars in the
field of strategy and marketing began to focus on the utilization of customers’ capability and
collaborating with customers to create value [1] [2]. Although cooperation with customers being across the
entire business processes, it is particularly important how to collaborate with customers to create value
through the product innovation .

2 The Difference between the Traditional Product Development and the Customer
Integrated New Product Development Based on Internet
In the traditional product development process, firstly the customers’ "voices" were inputted by the
manufacturers depending on the traditional market research mechanism, and then the customers' needs
were extracted based on the analysis of the survey results. Finally the samples of the new product model
were designed according to the needs and presented to the customers for use and improvement. However,
the customer's needs were often so complicated, subtle, elusive and ever-changing that the product
development process was costly and time consuming. And it was usually unable to clearly and fully
capture the information related to customer needs by using some of the traditional market research
methods [3].
Internet has reduced the distance between corporation and its’customers so significantly that it
makes it possible that corporation has more direct, low-cost conversations with its’customers.By
observing consumer behavior online, corporation can obtain information about consumers; Marketers
can directly track customer actions online; Internet can also encourage customers to actively participate
in market research, opinion feedback, online focus groups, idea competitions, online customer
communities and other activities. By the conjoint analysis tool based on internet, the customers can
actively evaluate new product concepts, User innovative tools with a friendly interface enable customers
to design their own self-configuring products, and directly participate in the product design and
development process. Spontaneous communication among customers by internet can expand the
accessible kinds of customer information, and the insight generated from customer group interaction is
often the source of innovation which can not be ignored [4]...... In the internet environment, the
customers have not only shown their new needs, but also become more active, and play the role of the
resources, co-creators and users [5][6].

3 An Analysis of Customer Integrated New Product Development Based on
Internet from the Perspective of Manufacturing Industry
Today not just manufacturers, vendors, customers, and other specialized product development
companies are likely to become active facilitator for customer integrated new product development.
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According to the difference of participants and organization mode in product development, the customer
participation in new product development based on internet can be summarized as the following four
modes: the manufacturer-driven product development, the customer-centered product development, the
distribution enterprise-centered product development, and the product development based on the
third-party company.
3.1 The manufacturer-driven product development
In the manufacturer-driven product development mode, manufacturing enterprises play a central
role in the new product development process. These companies communicate with their customers by
internet and their websites to obtain and utilize the customer knowledge, and also create new knowledge
with their customers. Today, whether it is in the industrial market, or the consumer market, companies
are actively creating this virtual environment to support enterprise innovation process [4].For example,
Cisco is trying to promote mutual support and problem solving among the customers by managing
online customer forum. As another example, the Italian motorcycle company, Ducati have created a
convenient customer forum for the exchange of technical knowledge called Tech Cafe to support
multi-party interaction. In this virtual environment, Ducati fans can share their customized motorcycle
plan and provide suggestions for Ducati’s next generation products, and even post their own mechanical
technology programs with their suggestion on the appearance and performance of a car. Treadless.com is
a young American fashion company, which uses deep continuous customer interaction instead of the
traditional market research methods, not asking what the customers want to wear, but to provide
customers with a platform to express themselves for allowing customers to design their own products .
But more important is that Treadless has also handed over the decision right of production to the
customers, and it has tried to organize customers by the customer community ,and finally it has selected
the most popular products into production by the way of using the customer shared commitment [7].
As we can see from the above examples, according to different purposes, by internet, companies can
take different methods and mechanism for prompting customer participation , and encourage
customers to participate in the product development process by using different selective combined
mechanisms.
1.Representation commercialization concept
⒉ Idea contribution
Customer,
Customer
community

3.Discuss,evaluation,vote
4.Co-design

Manufacturing
enterprise

⒌ Prototype test
⒎ Commodity and reward
6.commercialization
Figure 1

The manufacturer-Driven Product Development

3.2 The customer-centered product development
The place diversity of the customer activities and the complexity of background knowledge of their
needs determine the high viscosity of customer demand information, and in the mean time, the
uncertainty of market prospects reduces the innovative motivation of manufacturing enterprises, thus
improves the development of customer innovation. Customer innovation usually begins as the finding of
their needs by the lead users in their use of existing products and their first innovative solutions, and
then the needs are proved by the market to be the mainstream market demand [8]. Customer communities
are often taken as the basis of customer innovation, and customer innovation process is finished during
the information sharing, cooperation, test in the customer community. Customer innovation can usually
provide the start of new product development for companies, and sometimes it can even create a new
industry[9].
This customer-centered spontaneous product development, production, distribution network
typically appears in the "free" and "open source" software projects (eg: Linux, Apache, etc.). Also in the
game industry , high-tech equipment, leisure and entertainment industry, consumer goods industries,
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there are a lot of innovation from enthusiastic, knowledgeable, competent, proactive customer groups.
For example, the kite sports industry, almost all innovation comes from customer. The fans in kite sail
sports have created an online innovation community to share innovative information about windsurfing
design, while some enterprises are transformed into specialized production enterprise, giving the product
innovation work to the customer community.
1. Problem consciousness,
idea generation
2. Customer support and
communication each other
3. Product concept prototype

5.Commercialization
4.Evaluation of prospect for commercialization

Customer,
Customer
community

Manufacturing
enterprise

6.Commodity and reward

Figure 2

The customer-Centered Product Development

3.3 The distribution enterprise-centered product development
Due to being closer to customers and having the ability to interact with customers, compared with
the product manufacturer, distribution companies (retailers) are usually faster and more accurately grasp
the individual needs of the customers. And, in the retail market, fierce price competition has made it no
longer possible for the retailers to put pressure on suppliers for profit. In order to seek differentiation ,
the retailers are trying to optimize their product offerings, which are more market-oriented [10]. All
customer information the retailer acquired in the store, is highly sticky and difficult to get for
manufacturers and customers. Therefore distribution companies can also become the central organizer of
new product development.
Muji is typical as the example of the distribution enterprise-centered product development[11]. Muji
is a Japanese household goods retailer, and its products in the global market are known with simple and
beautiful design. In the website, Muji.net operated by Muji, members not only can evaluate the goods
and provide suggestions on new ways of using the products, but also can participate in the product
development. The first product born in this online community was "Muji + Car1000" sold in April 2001 .
This car was based on Nissan's compact car March, and referred to the nearly 500 Muji.net members’
suggestions, seeking simple and practical of "Muji" in design, color, seat material and so on. The limited
sales of 1,000 units "Muji + Car1000" was sold out at a low price of 930,000 yen within eight
months.On the basis of the online community Muji.net of 410,000 members, Muji had sought high
customer participation in the development process. The customers were not only asked to improve the
existing products and give their suggestions, but also required to provide innovative product concepts.
On the other hand, Muji gave new product development proposal after putting these innovative ideas in
order, then made them into products on the supporting basis of customers’voting and necessary
appointment amount .
1.Customer free proposal or proposal
about retailer’planning project
Customer,
Customer
community

2.Discussion,evaluation,vote
3.booking, commercialization
7.Commodity and reward

Retailing
Enterprise

Manufacturing
enterprise
4.Production negotiation
6.Commodity
5.Commercialization

Figure 3

The Distribution Enterprise-Centered Product Development

Proceedings of the 11th International Conference on Innovation & Management

·375·

3.4 The product development based on the third-party company
By greatly expanding the depth and breadth of direct interaction between enterprises and customers,
the Internet encourage customers to become active participants in the innovation process. However, to
promote innovation, direct interaction between enterprises and customers is necessary but not sufficient.
Direct channels of communication have unfortunately made the “structural holes” of knowledge in
manufacturing enterprises. On the other hand, the innovative third-party participants, called as the
Innomediaires [12] by some scholars, can cross these structural holes by establishing a virtual bridge
beyond time and space between enterprises and customers. In the spatial dimension, it enables
companies to contact with different types and a lot more number of customers (existing customers,
future customers, potential customers, etc.). In the time dimension, it enables companies to hear the
voice of customers earlier. Meanwhile the neutrality of third-party participants also can help enterprises
to get those customer knowledge, not being limited by the companies’mental models or prejudice. By
making manufacturing companies not to rigidly adhere to the existing markets, customers and products,
the third-party innovation agents have greatly improved “peripheral insight” of manufacturing
enterprise[13].
Today, in the market, the third-party centered product development has been very common. As
Innomediaires, such third-party companies usually have a stronger ability of collecting customer and
experts, business customer relationship and information analysis.They may be the specialized
companies engaging in product development (eg: InnoCentive, Cuusoo.com, Tanomi.com, ideaMD.com,
yet2.com), it also may come from “informediaires” which are originally responsible for promoting
transaction (eg: Edmund, iVillage, LiquidGeneration, WebMD, @ Cosme, Food-Foo).
For example, InnoCentive is the world’s most prestigious Innomediaires, which takes advantage of
its ability of gathering lead users and expert communities, and introduces the incentive mechanisms in
the internet-based innovative market to encourage the most capable customers to compete solving
special problems[4]. InnoCentive (innovation + Incentive) is a venture company created by Eli Lilly.
InnoCentive has published a number of scientific issues to be resolved, seeking the help of scientists,
regardless of their geographic location, time zone or background. It encourages scientists to look for
problems related to their specialty, and alone or co found the optimal solution. InnoCentive enables Eli
Lilly to take advantage of experts around the world in continuously expanding its research and
development capability. To Eli Lilly, Innocentive is a cost-efficient, convenient, fast and effective
mechanism to obtain the knowledge much deeper and broader from scientists all over the world. It
expands Lilly’s scientific research and development capacity without increasing employment costs.
Today as an independent company, Innocentive has also been hired by a number of other companies
(such as BASF, Dow Chemical, and P & G), expanding its mission to the different industrial fields, such
as biotechnology, agricultural technology, consumer goods field.
According to the different development driver, the third-party centered product development can
also be divided into manufacturing enterprise-driven enterprise-commissioned development mode (eg:
Innocentive) and customer-driven customer-indirect-request development mode. More third-party
companies takes the two modes in the meantime. They not only accept the commission from
manufacturing enterprises to help solving special problems, but also accept the free idea from
customers.
1.commission

2.Opinion collection,
discussion,vote
Customer,
Customer
community

Third party
“Innomediaire”

3.Providing
collected

information

Manufacturing
enterprise

5.Commodity and reward

4.Commercialization
Figure 4

Enterprise-Commissioned Development
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1.Customer proposal

Customer,
Customer
community

2.Discussion,evaluati
on,vote

Third party
“Innomediaire”

3.Proposal,price
negotiation

Manufacturing
enterprise

5.Commodity and reward

4.Commercialization
Figure 5

Customer-Indirect-Request Development

4 Analysis and Conclusions
Manufacturing enterprise is the owner of technical information, and plays a major role in the
traditional new product development. By internet, manufacturing Enterprise can communicate directly
with the customers much deeper, much broader and much faster. This will deepen the relationship
between enterprises and customers, and enhance the corporate brand image. In the manufacturing
enterprise-driven development mode, the interaction between enterprises and customers is throughout
almost the entire new product development process.But if a enterprise does not have a higher brand
awareness, there will be some difficulty for it in attracting the majority of customers to participate in the
product development of this mode. And this time the information obtained mostly focused on the
improvement of existing products by the existing customers, which is effective for incremental
innovation but very limit for obtaining the full radical innovation. In addition the majority of
manufacturing companies are also lack of the ability and know-how in collecting useful information
from a large number of internet users .
Customers themselves are the owners of demand information and information about product use
background. The lead users in them are the customer groups which are more motivated, knowledgeable,
competent and able to perceive the needs earlier. The spontaneous cooperation and communication
between them tends to bring radical innovation. But how to use this innovative customer-centered
product development mode and co-innovate with customers by taking advantage of the lead users' ability,
is the issue enterprises have to face.
Distribution companies are closer to customers and easier to establish contact with customers, and
have much sales information. Access, collection and analysis of various sales information are usually the
starting point for product development of distribution companies. By organizing customer members,
analyzing the different characteristics of members and listening to their voices are the development
advantages of distribution enterprises. Currently in distribution enterprise-centered product development,
distribution companies grasp the initiative in product development, but manufacturing companies are
often in a passive position, and innovation activities are almost concentrated on the improvement of
manufacturers’ existing products. But by cooperating with the distribution companies, taking advantage
of their ability to collect consumer information and know-how is often beneficial for manufacturers to
shorten product commercialization time. Therefore, in this manufacturer-distributor-customer
cooperation development, it is worth studying how the manufacturing enterprises change from passive
to active and actively take advantage of distribution companies’ ability.
The emergence of third-party company “Innomediaires” can be explained as their ability of
organizing customers and experts, managing customer relationships and obtaining background and tacit
knowledge and processing information from the customer relationship. The existence of Innomediaires
can make up the gap of knowledge between enterprises and customers. Taking advantage of
Innomediaires can enhance the ability of the manufacturing companies to obtain and choose creative
ideas, and stimulate the incremental innovation even the radical innovation, and finally enhance the
effectiveness and efficiency of enterprise innovation. Not just for the big companies, the ability of using
third-party Innomediaires is also particularly important for the middle and small companies lacking the
innovation ability.
From the above analysis, we can see, to some extent, customer innovation activities are actually
transferred to a variety of distributed environment, and customers can participate in different ways to the
new product development. Companies can either input the customer knowledge related to innovation, or
outsource the innovation to the customers, or use the distribution companies, ""Innomediaires", to make
it possible for more and broader customers to participate in innovation. But to the manufacturing
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enterprises, a key issue is how to establish an effective ability of effectively applying, coordinating and
optimizing the different sources of the knowledge and capability, and converting them to new ideas and
innovation to win a sustainable competitive advantage.
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Abstract: There is a close correlation between the shipping industry and the financial sector. Shipping
industry provides a source of business and innovation motivation for finance industry, and the financial
industry provides the support for the shipping industry. The paper researches the coupling mechanism of
the two industries, and provides the scientific management decisions for the joint development of two
which will be the establishment of port city shipping and financial center play a key role. Based on this
background, the paper provides the coupling analysis of shipping industry and finance industry in
Guangdong Province. Then it comes out a good coupling degree and defines the input-output efficiency
of shipping industry and the financial sector of the business by using data envelopment analysis model.
Key words: Shipping finance; Coupled theory; Data envelopment analysis (DEA); Efficiency

1 Introduction
In the background of economic and financial globalization, the shipping industry and capital
market in China are more closely linked to each other. Accompanied by the shipping infrastructure
improved, the service function has been continuously strengthened. Shipping elements constant
agglomeration has brought huge development space for the development of China's shipping
finance. In recent years, with the increasing concern about shipping and finance, shipping finance
began to frequently appear in the planning of government documents, reflecting the economic
growth paradigm with shipping capital and financial capital are generally accepted. Shipping
finance not only promotes the development of shipping industry, but also makes the financial
capital rewards. In combination of the shipping and finance, shipping and financial value can be
fully reflected and the overall development trend is upward growth. Guangzhou Nansha has a good
foundation for shipping industry, and southern logistics center in Guangzhou City will become the
Southeast Asia Logistics shipping center, which will actively promote the development of the
financial industry[1].

2 Coupling Mechanism Analysis of Shipping Industry and Finance Industry
2.1 The basic meaning of the shipping industry and the financial industry coupling
The coupling concept comes from physics, referring to phenomenon of two (or two or more)
systems or forms of movement through the interaction, mutual development and mutual influence.
Coupling degree is used to describe the interaction between systems or elements of degree. Its size
reflects the strength and the contribution degree between two systems, determines the system to reach
the critical region from disorderly to orderly development trend.
2.2 Coupling mechanism of shipping industry and finance industry
The elements and structure in shipping industry are objective. In the development of shipping
industry and financial industry, there are government, financial institutions, shipping enterprises, supply
and demand of capital, technology, human labor, information system and other elements. There are
exchange and interaction of human labor, technology, capital, information between actors and system,
factors and environment. In the coupling of the shipping industry and finance industry, the financial
industry needs is mainly reflected in the financing in projects and the shipping industry is the main
direction of funds demand gap[2]. According to the interpretation of the classification of national
economy trade, shipping industry is a capital intensive and high investment risk industry. Shipping
industry has manufacturing features and also has the characteristics of shipping industry itself, which
decides that the interaction of these two characteristics constitute the objective foundation of financial
support to the shipping enterprises. Further, it gives birth to a strong dependence on the shipping
industry to the financial sector. With the financial industry's strong dependence at the same time,
shipping finance also has inherent urge actively involved in the shipping industry and fusion. First of all,
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the breadth and depth of the shipping market is conducive to financial capital for greater penetration of
the market; second, shipping industry capital flow has the characteristics to improve operational
efficiency which can meet the requirement of finance industry; third, the importance and value to
improve the appreciation ability of financial capital; last but not least, shipping industry has huge
potential space for financial innovation[3].

3 Coupling Analysis of Shipping Industry and Finance Industry in Guangdong
Province
3.1 A coupling index system
From the existing research results, in order to reflect the coupling strength and the coordination
degree reasonably, according to the characteristics of the development of financial agglomeration and
the flow of elements, based on dominance, diversity, hierarchy and operable principle, we filter the
shipping industry and the financial sector index, so as to determine the coupling degree model
evaluation index system, which is shown in table 1.
Goal

Table 1 Coupling Index System of Shipping Industry and Finance Industry
Sub System
Standard Layer
Index Layer
Quality
Shipping
industry

Coupling
degree of
shipping
industry
and
finance
industry

Turn volume

Bank
Finance
industry

Public finance
Insurance

Passenger turn volume

Positive effect

Goods turn volume

Positive effect

Port throughput volume
Deposit balance at the end of the
year
Loan balance at the end of the year

Positive effect
Positive effect

Number of employees

Positive effect

Positive effect

Public finance income

Positive effect

Public finance expenditure

Positive effect

Insurance income

Positive effect

Insurance claim payment

Positive effect

3.2 Model on shipping industry and the financial industry assessment weight system
Before pushing the financial industry development goals, the first thing is to determine the
coupling relationship between shipping industry and finance industry in Guangdong Province[4].
Through fuzzy membership degree function to establish the shipping industry - financial industry
to the overall system the contribution degree of efficacy function, i.e.:
The raw data for Zcsore standardization. With the help of SPSS16.0, using principal component,
we obtain the correlation coefficient matrix R and factor loading matrix F, the regression equation (1).

R * bk  Fk

(1)

bmk refers to the K coefficients of principal component contribution, using the formula(2).

Bm   k 1 bk * Dk
n

The main component number M = 1,2,… , P, P refers to index numbers, then the number.

(2)

Bm is

normalized to obtain standard weight Wij .
According to the research contents of this paper, I =1, 2, 3, and Wij in turn said the weights of
evaluation indexes from 2010 to 2012 years of shipping industry and finance industry in the j index
system.
Set variable fi (i=1, 2...,n) is a sub system of the i index, f ij index of the j factor, the original data
and the corresponding values for the Xij; Mj, max and Mj, minrepresents the same period in different
areas of the j index of maximum and minimum values and then establish the function, fuzzy
membership function(3) [5], i.e.
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 xij  Mj , min
 Mj , max  Mj , min

 ( xij )  
 Mj , max  xij
 Mj , man  Mj , min

(3)

In the formula (3), Φ( xij ) is the contribution variable f ij for the system.
Evaluation of the financial sector index calculation model is formula (4)

Ei   j 1Wij *  ij
p

(4)

According to the research contents of this paper, i =1,2,3, and Ei represents comprehensive
evaluation in K city shipping industry index, P is index number, Wij is weight comprehensive
evaluation index system of shipping industry every year in the j index, Φij is the I city j indicators of
efficiency value[6].

Comprehensive evaluation of financial industry subsystem index Fik can be obtained by the
same method[7].
The establishment of F interaction coupling degree model of shipping industry subsystem E
and subsystem of financial industry is formula (5):





 E *F 
Cik   ik it 2  q
  Eik * Fit  
  2  

(5)

In type (5),
is the K city shipping industry and finance industry coupling degree of
system; q is the adjustment coefficient. Using the above formula (1) (2), we can calculate the
shipping industry and finance industry comprehensive evaluation index E and F by SPSS16.0 and
MATLB7.0 software, and then use the type (3) (4) to calculate the coupling degree of Guangdong
Province shipping industry and finance industry value C when the K value, measuring only to
single province (3), wherein the adjustment coefficient of Q 2. Substituting the data, calculation of
available C=0.847, is highly coupling. Coupling of Guangdong Province in shipping industry and
finance industry as an example, the basic data of the coupling index system as shown in table 2.
The basic data of the index system is shown in table 2.
Table 2
Index

Basic Data of the Index System
2010

2011

2012

Passenger turn volume (million kilometers)

3342.23

3851.84

4372.06

Goods turn volume (Million kilometers)

5933.88

7113.29

9780.56

Port throughput volume (ten million tonnage)

122258

133704

140776

82019.40

91590.15

105099.55

51799.30

58615.27

67077.08

Number of employees (person)

258254

270598

286657

Public finance income (billion)

4517.04

5514.84

6229.18

Public finance expenditure

5421.54

6712.40

7387.86

4448.17

5261.23

5945.72

2033.17

2410.52

3169.73

Deposit balance at the end of the year

(billion)

Loan balance at the end of the year (billion)

Insurance income

(billion)

(billion)

Insurance claim payment (billion)

4 Efficiency of Shipping and Financial Industry in Guangdong Province Based on
Data Envelope Analysis
Taking into account of the complex business competition between shipping industry and the
financial industry, it is not a classical data envelopment situation. [8] To maximize the efficiency unit
efficiency by using Max-min equilibrium model, it may cause protection of "small" unit and will be
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"damage" for other effective unit. This paper will be based on the Max-min DEA model, considering
DMU competition, and using Nash theory to solve equilibrium model and the solution of the CCR
model[9]. Data envelope of efficiency of shipping and financial industry is shown in figure1 and formula
(6) and (7).

Figure 1

Data envelope of efficiency of shipping and financial industry

max u ,v 

n
j 1

 * U T Y j  U T Y j

 a*j  j  1,1 IE
  j  T 
T


V X j  V X j


T

U Yj
*
 s.t. j  T
V Xj


T
 * U Yj

a
j  1 n, j  1
 j
VT X j

U T  0, V T  0



(6)

(7)

The a j ,  j respectively refers to the efficiency of Max-min DEA equilibrium model and CCR
*

*

model. IE is the effective index of Max-min DEA equilibrium model set. [10]
Optimal efficiency calculation model in Nash is formula（8）

B 
*
j

U *T Y j
V *T X j

( j  1,1  IE )

(8)

Using MATLAB software to process system with data of three years, the promoting efficiency of
shipping industry investment to the financial industry in Guangdong Province from 2010 to 2012 years
is obtained in table 3.
Year

Table 3
passenger person-kilometers

Coupling Efficiency Based on DEA
freight ton-kilometers

port throughput

2010

0.797

0.982

0.854

2011

0.811

0.984

0.867

2012

0.826

0.989

0.902

By calculation, in the year of 2010, 2011 and 2012, the promoting efficiency of shipping industry
investment to the financial industry in Guangdong Province increased year by year. Among the three
indicators in the shipping industry, the increase of freight turnover can promote financial industry output
most and the efficiency of port throughput is the next but passenger turnover quantity investment
promotion has less importance. In the future, to develop the shipping industry in Guangdong Province,
we should pay more attention to increase the freight turnover in shipping industry, while suspend the
passenger input to develop the financial industry.

5 Conclusions
The development of shipping industry and finance industry are associated with each other. Most
shipping centers are financial centers because the shipping industry and finance industry coupled with
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each other for development. Based on the analysis of coupling in the shipping industry and finance
industry, using the method of data envelopment analysis, we researched the promoting efficiency of
shipping industry to the financial industry in Guangdong Province. Studies show that, in the future, to
the develop the shipping industry in Guangdong Province, we should pay attention to improve freight
turnover, port throughput to effectively promote the development of the financial industry. Application
of the same method can promote the efficiency of the financial sector of the shipping industry. Due to
limited space, this paper does not go into details.
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Abstract: Innovation is the main theme of the knowledge economy era. Booming of high-tech industry
makes people aware of the importance of University Science Park’s technology innovation and sci-tech
achievements’ transformation. The inherent advantages of university clusters have undoubtedly become
the foundation and guarantee of University Science Park innovation. In this paper, we review the
literature and extract three characteristics of university clusters as explanatory variables, which are
geographical concentration, resource agglomeration and intelligence agglomeration. We put forward the
hypothesis that all of them have a positive correlation with the performance of University Science Park
Innovation. Multiple linear regression method is used to test the hypothesis. In the end, we come to the
conclusion that university clusters make great contributions to the success of University Science Park,
especially the resource agglomeration. Wuhan of China allocates kind resources very well, but the
controlling of intelligence agglomeration needs to be improved.
Key words: University clusters; University Science Park; University Science Park innovation;
Geographical concentration; Resource agglomeration; Intelligence agglomeration

1 Introduction
Since China entered the era of knowledge economy, social development is increasingly dependent
on the knowledge creation and dissemination of universities. University Science Park, as a bridge linked
universities and enterprises, plays an important role in China's technology innovation and sci-tech
achievements transformation. Relying on research universities or university groups, University Science
Park provided a base to gather and foster innovation personnel, making it an important part of the
national innovation system and the major innovation headspring for regional economic development and
industry progress. More importantly, University Science Park has become an important platform for
social services realization and university-industry cooperation. As a gathering place of science and
technology talents, university becomes a prerequisite for University Science Park establishing.
Universities, once with pursuit of independence, changed to clusters for the preference of agglomeration
economic benefits and knowledge competitive advantages. University clusters include not only clusters
in geography, but also the share and derivation of various superior resources due to geographical
concentration, which provides favorable conditions for University Science Park innovation.
Booming of high-tech industry makes people aware of the importance of University Science Park’s
technology innovation and sci-tech achievements’ transformation. While the inherent advantages of
university clusters have undoubtedly become the foundation and guarantee of University Science Park
innovation. University Science Park has always been the hot subject in academic circles as well as
university clusters. Many scholars study them separately and the second chapter will describe them in
detail. Few people study the action relationship and influence mechanism between the two concepts.
Wuhan City of China has 82 colleges and universities, which ranks second nationwide. It also has the
most college students in China and on behalf of China’s university clusters. This paper chooses
university clusters and three National University Science Parks in Wuhan for study to explore the impact
of university clusters on University Science Park innovation and then utilizes the advantages of Wuhan
university clusters in building University Science Park, taking advantages of technological innovation,
promoting regional economic development.

2 Literature Review
There is a long history of research in University Science Park analysis. Since the world's first
University Science Park-Stanford Research Park was born in 1951, it has been the focus of academic
circles. Professor Frederick Terman, father of Silicon Valley, pioneered the creativity of
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industry-academic combination, which marked the generation of University Science Park; a new
socio-economic organization that closely integrated education, industry and research. With the advent of
new technological revolution climax represented by the research and application of sophisticated
technology like microelectronics and new materials in 1980s, a large number of theoretical studies on
the University Science Park rose, covering theoretical foundation, economic, institutional, management ,
development mode and so on.
The current theoretical basis of University Science Park that relatively recognized internationally
include theory of incubator (Simlor,1987), also known as theory of nursery; growth pole theory
(Perroux,1955); endogenous growth theory (Romer,1986); regional innovation theory (Cooke,1992);
triple helix innovation theory (Etzkowitz,1997); industrial cluster theory (Alfred Marshall,1890); core
resources theory (Schendel, 1978) and so on.
Formation of Silicon Valley is inseparable from the success Stanford Research Park. Adam Smith
(1981) discussed the establishment and development process of the Silicon Valley model in detail.
Gamsey E (1993) studied the case of Cambridge Science Park and illustrated the prerequisites and
operational models for the development of University Science and Park. Manuel Castells (1994),
professor of urban planning in University of California-Berkeley, and Peter Hall (1994), professor of
University of London, have a detailed exposition and research of the worldwide science park (from
Silicon Valley to Hsinchu) and technology industry. In summary of their success and failure, they made
A series of strategic development model. Mian S (1997) explored the best development model of
University Science Park through the establishment of performance evaluation index system and
evaluation model of University Science Park. De Bresson (1999) thought that innovation network was a
key part to understand University Science Park. In a complete innovative organization system, network
synergies between organizations accounted for more than half of the economic life. Innovation network
is not only the key aspects of examining contemporary economic activity, but also the focus of grasping
the essence of University Science Park. For the innovation network effect, Silicon Valley becomes a
habitat for innovation-oriented enterprises and entrepreneurs, which provides the best conditions for
entrepreneurship. Li Lin, Cao Wenhua et al (2007) deeply discussed the development model of
University Science Park through interviews and questionnaires, then put forward feasible
recommendations on specific problems.
Empirical study of the University Science Park focused on the evaluation of success factors and
regional evaluation, mainly using questionnaires and index system settings to compare the development
of University Science Park. According to the importance indicators, A Markusen (1986) chose economic
development, universities and technology development, revenue and distribution these three categories
of indicators to evaluate University Science Park. Vedovello (1997) used time series method to evaluate
the input and output efficiency of University Science Park and got good results. Lofsten H (2002)
analyzed whether University Science Park had effectively played its proper function and achieved the
desired goal of park-building through empirical comparison of similar enterprises in and out of parks.
Su-Ann (2003), Wai-chung Yeung (2003) and Jennifer (2005) all had the idea that the development of
science and technology parks should be coordinated with urban development. Singapore Science Park,
for example, the former focused on the relationship between park development and the city’s or region’s
whole economy and culture. The latter studied the university-industry cooperation in Manchester and
proposed that the universities’ development strategy and the city’ future vision were inextricably linked.
Chen Long Yun (2009) constructed a flow graph model using system dynamics method with Vensim
simulation software and analyzed the impact factors of University Science Park innovation capability,
including intellectual resources, market demand information and park services.
University cluster is an important form of higher education development in the world, providing a
new perspective for higher education innovation development research. Literature search reveales that
direct research on university cluster is little. Most scholars focused on the description of the University
community phenomenon, discussion of the cluster factors, analysis of the economic effects and
agglomeration spillover effects. From the perspective of university spatial layout, Clark Kerr (1993)
studied the idea cities of the higher education system in the United States, and pointed that higher
education in front of us was no longer an academic peak dotted,; it would appear like a picture that a
mountain range dominates. Burton Clark (1999) believed that cooperation between universities could
promote flow of material and knowledge. Also the form of scholar visit would be conducive to use the
leading universities’ abundant resources and research centers to improve their own scientific knowledge
and to bring back the prestigious universities’ leading thoughts. University cluster is not only for the
sharing of resources, but also for highlighting the university three functions and mixing explicit and tacit
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knowledge to arise agglomeration effects, which can realize the mutual supplement with each other's
advantages and achieve scope economy without expanding the boundaries of university organization.
Peng Hao (2013) reviewed the university clusters’ studies in China with the comments that “spatial
layout, economic drivers, cultural traditions and administrative leading are important factors in the
formation of university clusters’ competitive advantages; efficient use of resources is a key factor in the
formation of university clusters’ competitive advantages; scientific system construction is a decisive
factor in the formation of university clusters’ competitive advantages.”

3 Research Model and Hypothesis
University cluster is spatial agglomeration that groups of autonomy independent universities
contact with each other in a region or specific areas based on intrinsic associated factors and integrate
with the surrounding environment, which is on the basis of school function expansion, with
innovation-achievement path and the goal of competitive advantages obtainment. University clusters’
features can be summarized in three aspects: morphological characteristics have geographical
concentration, field multi-directional and division; format features include inherent correlation, behavior
directional and intelligence agglomeration; dynamic features contain interactive innovation, cumulative
causation and self-fit-adjustment. In this paper, we extract three characteristics as explanatory variables
to reflect the clustering degree of universities, which are geographical concentration (represented by X1),
resource agglomeration (represented by X2) and intelligence agglomeration (represented by X3).
Considering the measurement of explanatory variables and collection of data, we refine the three
explanatory variables for the following indicators after the inspection of research report and statistical
yearbook.
Geographical concentration (X1) means the distance between universities. We generally use the
number of colleges and universities in unit area (x1) and institutions of research and development (x2)
to measure X1.Where, x1 is calculated by the following formula:
x1= Institutions of Higher Education (IHE)/ Land Area (LA)
Resource agglomeration (X2) includes resources inside and outside the school. Inside-school
resources will be measured by minor subjects of seven united schools (x3), which are Wuhan University,
Huazhong University of Science and Technology, Wuhan University of Technology, Zhongnan
University of Economics and Law, Huazhong Normal University, Huazhong Agricultural University and
China University of Geosciences. Minoring dual degree across schools enhances the resource flow
between universities. Outside-school resources will be measured by government investment funds (x4)
Intelligence agglomeration (X3) will be reflected by full-time teachers (x5), enrolled students (x6)
and postgraduates (x7) in higher education.
Variable Definition

Table 1 Variables and Evaluation Indexes
Variable Name
Evaluation Index Definition

geographical concentration

X1

resource agglomeration

X2

intelligence agglomeration

University Science Park
Innovation

X3

Y

Index Name

colleges and universities in unit area

x1

institutions of research and development

x2

minor subjects of seven united schools

x3

government investment funds

x4

full-time teachers

x5

enrolled students

x6

postgraduates

x7

incubation enterprises’ number

y1

high-tech industry output

y2

patent authorization

y3

According to the definition of University Science Park by the State, scholars usually studied the
performance of University Science Park from the perspective of incubation function. These evaluation
indexes include incubator enterprises, paid taxes, number of employees, total income etc. There is no
study in building the evaluation system from the perspective of technical innovation function. Reference
to assessment of regional innovation performance, this paper selected incubation enterprises’ number
(y1), high-tech industry output (y2) and patent authorization (y3). As the companies settled in University
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Science Park are almost from high-tech industry, so the outputs of high-tech industry can reflect the
ability of the University Science Park innovation to some extent.
Based on the variables presented above, this paper built the following multivariate linear regression
model with the method of econometrics.
Y=a0+b1x1+b2x2+ς1
(1)
Y=b0+b3x3+b4x4+ς2

(2)

Y=c0+b5x5+b6x6+b7x7+ς3
While Y includes y1, y2 and y3, so the model is divided into three models.
y1=a0+b1x1+b2x2+ς1

(3)
(4)

y1=b0+b3x3+b4x4+ς2

(5)

y1=c0+b5x5+b6x6+b7x7+ς3

(6)

y2=a0+b1x1+b2x2+ς1

(7)

y2=b0+b3x3+b4x4+ς2

(8)

y2=c0+b5x5+b6x6+b7x7+ς3

(9)

y3=a0+b1x1+b2x2+ς1

(10)

y3=b0+b3x3+b4x4+ς2

(10)

y3=c0+b5x5+b6x6+b7x7+ς3
(12)
Geographical concentration increases the chance of contact between universities and provides
vitality, as well as foundation, for the development of cooperation and innovation. By which we propose
hypothesis 1: Geographical concentration has a positive correlation with the performance of University
Science Park Innovation.
Engaged in the same or similar educational activities, universities in clusters have close contact
with each other, which affects the input, allocation and utilization of all kinds of universities’ resources.
By which we propose hypothesis 2: Resource agglomeration has a positive correlation with the
performance of University Science Park Innovation.
University clusters bring together a large number of teachers, researchers, education management
experts and young high-quality students. The high density of intellectuals formed a community of
knowledge and has become the talent pool, knowledge base and think tank of innovation development.
By which we propose hypothesis 3: Intelligence agglomeration has a positive correlation with the
performance of University Science Park Innovation.

4 Data and Analysis
According to the definition of each index in the previous chapter, we collected data of Higher
Education and University Science Park in Wuhan from 2007 to 2012. The raw data is shown below:
Table 2

Row Data of Higher Education and University Science Park in Wuhan

Year

IHE

LA

x1

x2

x3

x4

x5

x6

x7

y1

y2

y3

2007

55

8494.41

0.006474846

105

52

2.15

46408

77.84

7.55

141

1380.12

4044

2008

55

8494.41

0.006474846

104

59

2.3

48658

80.97

8.01

0

1734.1

5329

2009

78

8494.41

0.009182509

108

58

2.35

50275

84.63

8.75

103

2055

6853

2010

78

8494.41

0.009182509

101

69

2.58

51306

88.14

9.94

90

2564.63

10165

2011

79

8494.41

0.009300234

100

68

2.59

53999

92.04

10.28

153

3448.9

11588

2012

79

8494.41

0.009300234

104

65

2.66

55016

94.7

10.61

237

4556

13689

We analyzed the above data in regression with the software Eviews 5.0 and got the following
results.
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Figure 1

y1’s Regression on X1

Figure 2

y1’s Regression on X2

Figure 3

y1’s Regression on X3

Figure 4

y2’s Regression on X1

Figure 5

y2’s Regression on X2

Figure 6

y2’s Regression on X3

Figure 7

y3’s Regression on X1

Figure 8

y3’s Regression on X2

Figure 9

y3’s Regression on X3
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5 Conclusions and Discussion

Through the above analysis we can see that the worst fitting is y1, for the R2 is just 0.2678, 0.7109,
0.8522. It means that the number of incubation enterprises can represent innovation performance very
well. X1’s R2 is also lower than X2 and X3, which means that geographical concentration has little
influence on University Science Park Innovation. Hypothesis 1 is not valid.
The best one is y3, the R2 gets the highest 0.9946 in its regression on X3. As evaluation index,
patent authorization is better than incubation enterprises’ number. In y3’s regression analysis, the best
fitting is X2. We can conclude that both geographical concentration’s and intelligence agglomeration’s
impacts on University Science Park Innovation performance are not significantly as resource
agglomeration. In other words, scientific and technological resources play the most important role in the
University Science Park Innovation. When we analyze the significant of each model, we found that the
Prob. of most evaluation index are over 10%. Only in Figure 5 and Figure 8, the Prob. of each index can
be accepted. And the explanatory variable of these two models is X2, resource agglomeration, which
shows that resource agglomeration is the most obvious feature of university clusters, at the same time,
its impact on University Science Park Innovation performance is the most significantly. Hypothesis 2 is
valid.
The conclusions above show that the University Science Park Innovation performance in Wuhan
has developed greatly in recent years. University clusters make great contributions to its success,
especially the resource agglomeration. It indicates that Wuhan allocates kind resources very well, but the
controlling of intelligence agglomeration need to be improved.
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Abstract: The government investment supervision involves numerous subjects, including the
development and reform department, finance department, industrial competent department, the financial
institutions and enterprises, the discipline inspection and judicial organs. For the main question in the
operation process of government investment project, we construct a set of local government investment
supervision system to provide a reference for government investment supervision. The regulatory
system contains regulatory basis, regulatory objectives, regulatory principles, regulatory content and
regulatory method, which are based on the perspective of development and reform department.
Key words: Local government investment; Supervision; The development and reform department;
Policy

1 Introduction
Active fiscal policy is mainly constituted by three tools: increase government transfer payments,
decrease taxes, enhance government investment. Among them, government investment can most
effectively promote employment and ensure livelihood because of its largest multiplier effect.
Government investment is using government funds to conduct fixed assets investment activities. It
is the investment on basic industries, public facilities and strategic industries with natural monopoly
characteristics, big externalities, high industry association, demonstration and induction, which is for
government to achieve the adjustment of economic structure and the fast and healthy development of
economic. We can see that government investment’ decision subject is government. Investment subject
is the state-owned enterprise, which represent government, investment outcomes’ property subject is
still government.
The four main subjects, associated with the government investment project, are declaration and
execution of the project, units and advisory of project, consultancy and management of project,
engineering supervision department and approval of project, and approval department. Therefore, the
government investment project is mainly divided into four categories. The first is government
investment project subject, such as starting violating the approval process, constructing unauthorized,
improving construction standards unauthorized, and organizing the competitive bidding illegally. The
second is the engineering consulting institutions, for example, the proposal, feasibility study report,
preliminary design make resort to deceit or distort assessment conclusion seriously. The third is
department to provide the government investment project technical support, for instance, the
government investment project happen major quality accident resulting from survey and design,
construction and supervision units irresponsible. The fourth is the relevant government departments,
such as approving the project proposal violating the regulations and feasibility study report; the leaders
of relevant government departments compel or instruct relevant departments to violate the relevant
provisions of the construction program, intervening decision-making of government investment projects;
in the process of government investment projects construction, breaching of privilege, neglecting one's
duties, playing favoritism and commit irregularities, and bribery.
Since the government investment projects are large in scale and have a long investment cycle, it
needs a set of systematic government investment supervision system to solve four problems of
government investment projects. While the government investment supervision relates to many
government departments, which includes the development and reform department, finance department,
and industrial competent department, financial institutions, enterprises and the discipline inspection and
judicial organs. We focus on the management of government investment and the development and
reform department supervise government investment. The chart of supervision system as follows:
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The Government Investment Supervision System Based on the Perspective of the Development
and Reform Department

2 Basis of Supervision
2.1 Foundation of government investment supervision system
The basis of the government investment supervision system consists of “the decision of the state
council on investment system reform” promulgated by the state council, which is the action program of
the local government investment supervision; and basic system spirit of files released by department
of the provincial according to the spirit of “decision” and the actual situation of the region, most of these
documents have made the explicit stipulation on the reform of enterprise investment management,
normative acts of government investment, strengthening and improving macro-control of investment
and the supervision management of investments. For example, the People’s Government of Zhejiang
issued “the measures for the management of government investment projects in Zhejiang” on March
1,2005;the People’s Government of Hefei issued “interim measures for Hefei government Investment
project management” on October 21, 2005;the People’s Government of FuLin in Chongqing issued the
“FuLing, Chongqing government investment projects management approach on Trial” on September 5,
2003.
2.2 The supporting of government investment supervision system
Due to basic system files have problems in the concrete implementation process, development and
reform departments in provinces have issued some more guidance documents to support policies and
regulations. For example, Hubei issues “Hubei Provincial People's Government on the implementation
of the State Council decided to reform investment advice”, “The government approved the investment
project directory”, “Hubei corporate investment projects approved by the Interim Measures” and
“enterprise investment project in Hubei Province Interim Measures”. At the same time, Hubei issues
“medium-sized construction projects on further strengthening the government investment management”
to clarify government investment project management requirements, and “on the budget fixed asset
investment project selection and funding arrangements of the principles of procedural and regulatory
approach” to clearly stipulate arrangements and management of provincial investment budget. While
Hubei implements “self-funded provincial water conservancy construction Interim Measures”,
“provincial water conservancy preliminary work to raise funds management approach” to solve fixed
asset investment problems of provincial budget. Furthermore, Hubei proposes “provincial budget fixed
asset investment subsidies and interest payments on loans”, “provincial budget fixed asset investment
projects publicized trial”, “Interim Measures for the Administration of Assessment commissioned by
consulting” and “provincial water conservancy construction investment scheme management Interim
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Measures”.

3 Regulatory Objectives
According to China's economic and social development and the basic characteristics of government
investment projects, the basic goal of China's government investment regulation is mainly in the
following four aspects:
3.1 The realization of public construction function
According to the using function of completed project, the government investment consists of the
regime facility, such as party and government office buildings and prisons; the social welfare projects,
for instance, roads and urban greening; the public welfare projects, for example, libraries, hospitals and
stadiums; the urban infrastructure projects, such as power plants, water conservancy project, road
transport. Therefore, the Government invested primarily in economic and social fields where it is related
to national security and the market with unallocated resources, a qualified government investment
projects can meet national health environment, the consumer’s demanding environment, the safety
public environment, the optimized educational, the health care and social security system, which have
become the primary objective of government investment supervision.
3.2 The adjustment and optimization of industrial structure
By investment in infrastructure projects, public projects and strategic emerging industries,
government effectively adjust and optimize the industrial structure making industries coordination, and
possessing strong industrial structure conversion capability and good adaptability, which is adapt to
changes in market demanding to bring the best benefit of the industrial structure. In the meantime, it
makes the system of industrial structure translated from a lower-level form to a higher form. In October
2010, the State Council issued the “Decision on Accelerating fostering and developing new emerging
industries”. It explicated the intensive developed new strategic industries during “Twelve Five” period
including the energy conservation and environment protection, new generation of information
technology, biotechnology, high-end equipment manufacturing, new energy, new materials, new energy
vehicles.
3.3 Promotion growth and ensuring people’s livelihood
Government investment, positive and effective, can promote economic growth by multiplier effect
to achieve the goal of macroeconomic. On the one hand, it has improved the production capacity and
increased the supply. On the other hand, it has aggrandized the realistic demand, owing to the
government investment increase production data and consumer demand by investing a large amount of
investment and labor force, while it stimulate the expansion of production. Ultimately, it promotes
residents’ employments and accelerates economic development.
3.4 Promote the efficient
Due to strict rules are formulate for the government investment project from settlement to closure,
to restrain illegal behavior, we establish sound project construction of a clean government responsibility
system, and bring it into the core content of construction management in the whole process of
assessment, to achieve high efficient of government investment supervision.

4 Principles of Supervision
Supervision principles of government investment mainly consist of the following 4 aspects:
4.1 The scope of the guiding principles
Government investment projects must meet the provisions of the scope of investment. Owing to the
government investment is mainly used for the market with unallocated resources in the economic and
social fields. Thus, constructing by social investment projects, we use social capital as far as possible,
and the rationally differ provincial government from county government investment authority. In the
actual operation process, provincial budget investment mainly agriculture water conservancy, culture
health, education, environmental protection, public infrastructure construction and high-tech industry
needing support, to solve the matter the outstanding problems and contradictions in the overall
economic and social development, according to principle that capital focus on major projects and
financial classification.
4.2 Policy guiding principles
Government investment projects must give full play to the guiding role of planning. Taking Hubei
as an example, development and Reform Commission in Hubei has issued the “Hubei province new
industrialization plan”, “Hubei Province agricultural products base construction planning”, while Hubei
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has brought dangerous reservoir reinforcement, irrigation and drainage facilities in major grain
producing areas, city infrastructure and the building of grassroots organizations into the scope of
government investment projects, then it, prepensely and multiple-step, arranges investments. The
development and reform department must make the government investment projects work out to avoid
project construction and the fund using optional.
4.3 Key regulatory principles
The government investment projects should meet the requirements of consultancy assessment. For
major projects of government investment, we should adopt comments and suggestions of experts, to
provide scientific basis for decision making. About large and medium-sized project proposals, the
feasibility study report, preliminary design and construction drawing design, we should commissioned a
consultancy with class a qualification and design departments according to requirements and content of
projects.
4.4 Multi point matching principle
“Multipoint matching” means that the development and reform departments should tie up financial,
audit and discipline, to make government investment supervision system complete.

5 The Content of Supervision
The national development and reform commission departments mainly supervise from four
aspects, the project examination and approval, project implementation, project completion inspection
and acceptance, project funds management and so on.
5.1 Government investment project approval supervision
The national development and reform commission departments should examine and approve
strictly government investment projects in accordance with relevant provisions of the basic construction
procedures. Basic construction procedure include some parts like project proposal, feasibility study
report, preliminary design, construction and completion inspection and acceptance etc. the way of
examination and approval such as simplifying the process, reducing the standards, beyond the scope of
authorization, breaking up the whole into parts all do not conform to the relevant provisions. At the
same time, the content of the project proposal, feasibility study and preliminary design before the
project beginning must meet the depth of the provisions of the state. In addition, the project feasibility
study report according to the authority to state for examination and approval should firstly pass the local
planning commission for prequalification and then submit to the competent department to approve.
4.2 Government investment project implementation supervision
Development and Reform Department has taken measures to an all-process supervision of
government investment projects, which is mainly embody: First, track and supervise the “five system” is
implement. "Five" systems include legal responsibility, bidding system, supervision system, the contract
system and honest accountability. The operating projects government invested must be implemented the
project legal person responsibility system, the legal person responsible for project planning, financing,
construction and implementation, production operations, debt repayment and increasing the value of
assets and other work. Second, it’s the regulation on bidding. Survey of the project, design, construction,
supervision and procurement-related equipment and materials, part of which reach the required standard
size of the standard, should be under the law. Bidding program need Development and Reform
Department to approve and adopt the way of open tender in principle, as for someone is not be invited to
tender open tender approach to be adopted, which should be required for approval. Third, it’s the
regulatory supervision of the project. Construction rely on supervision unit that has appropriate
qualifications, which in accordance with the law relating to the construction, regulations, procedures,
documentation and supervision of engineering design contract for the entire supervision. Construction
engineering survey and design, construction, equipment and materials procurement and construction
supervision should be contract in law, and in the form of contract to definite rights and obligations of the
unit.
5.3 The completion of acceptance of supervision of government investment projects
Project completion acceptance is divided into pre inspection and acceptance two stages.
Pre-approval stage was made up of the project legal person organization construction, and supervision
units for each individual project quality assessment, suggestions for improvement of project
construction existence question, form the preliminary acceptance report. The preliminary acceptance, by
the development and reform department jointly with the finance departments Acceptance Committee
composed of official approval for the project. Final accounts audit is completed and the completion
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acceptance of the project unit property registration procedures. Without the registration of property
rights, shall not be delivered for use.
5.4 Management of construction funds for government investment projects
On the one hand, the strict is implementation of government investment plan. The annual
government investment plan by the provincial people's Congress examined and adopted the issued. The
project construction must be in strict accordance with the government investment plan, shall not be
arbitrarily break. On the other hand is the strict funding, which included in the annual plan of the project,
the annual plan in the investment quota, allocated by the financial department of the funds according to
the progress of the project. For the part of self and financing for capital projects, the commitment to
funding units must be in accordance with the progress of the project the same proportion in place. The
last is to implement the account management of government investment.

6 Regulation Methods
Generally, government regulation of investment projects using the special inspector assigned
special inspector system means people’s governments at various levels by the Development and Reform
Department, in accordance with the relevant provisions of the government investment projects
inspection. Accepted auditing units need to project construction unit or project legal, survey and design
units, construction units, the name and the name of the person in charge of the supervision unit in a
prominent location of the project after the completion of the construction site and building or structure
publicity, and receive complaints of the masses and reporting.
According to the frequency and depth of inspection, the inspection is divided into regular
inspection and inspectors focus on two categories. For the latter, content inspection of major
construction projects including corporate, agency and management services related to the
implementation of the relevant departments to implement the laws, rules and regulations; are decisions
inspected unit construction project meets the statutory authority and procedures; major projects the
construction process, bidding, project quality, project schedule, construction management and
construction environment, the major construction project accounting information, financial situation and
budget control, and the use of investment sources legality, authenticity; construction and management of
major construction projects other content activities. By strengthening the whole process of project
inspection, to detect problems in project construction, project supervision and rectification units to
eliminate or reduce the project construction in violation of law.

7 Conclusions
In conclusion, Department of Development and Reform, as an important subject in the early review
of government investment project, should review the government investment project strictly from five
respects of supervision ,including: its basis, enforcing authority, scope of supervision and regulatory
tools. Cutting off the unreasonable, repeated, serious environmental pollution investment from the
source to shift the emphasis of government investment project to the education, culture, health care,
employment, social security, low-income housing projects and so on that accords the people's livelihood.
Increasing the support of agriculture, rural areas, technological innovation energy-saving industry, water
and geology in undeveloped areas to realize its expected objective about “promoting the economy and
protect People’s Livelihood” and enhance competitive advantage of our country.
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and Internet Financial Enterprises Based on Evolutionary Game
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Abstract: The rapid development of internet finance in China has brought a great impact on traditional
finance. This paper mainly researches the cooperation and competition relationship between commercial
banks and internet financial enterprises. We study their competition relationship from four major
businesses and introduce the cooperation situation at the same time. Then we use the evolutionary game
theory to analyze the strategies of commercial banks and internet financial enterprises in their game and
get evolutionary stable strategy. Through the result of analysis, we can come to a conclusion and put
forward effective suggestions.
Keyword: Commercial bank; Internet financial enterprise; Evolutionary game theory

1 Introduction
Internet finance is a new kind of financial mode which relies on cloud computing, social networks,
third part payment, search engines and other internet tools. Due to rapid advances in recent years in the
telecommunication and computer technology, the internet has emerged as innovation channel and
leading medium for businesses (Laudon&Traver,2007)[1]. It also promotes the rapid development of
internet finance, and many financial firms have begun to provide new organization and service forms
through internet (Kauffman and Weber 2002)[2]. Internet finance is not the simple combination of
internet and financial sector, but new models and services which can be naturally acknowledged and
accepted by users, and meet users’ new financial demands in the age of internet. The differences
between internet finance and traditional finance lie not only in different media, but also the “equality”,
“cooperation”, “open”, “share” spirits of internet. Comparing to traditional finance, internet finance is
more transparent, low cost and convenient, it has had great impact on the traditional financial industry.
Commercial bank as a traditional financial institution, it’s also affected by the development of internet
financial. Someone said: “Banks are the old industry of the nineties.” This is a true represent of
traditional bank’s dilemma in the internet age, even some people hold the idea that with the further
development of information technology, the traditional banks will eventually disappear. On the one hand,
the development of internet financial enterprises has a certain impact on the banking business. On the
other hand, commercial banks should try to use internet tools to cope with the increasingly fierce market
competition.
In China since there are a large number of netizens and financial demands, Chinese Internet finance
has been developing rapidly in recent years. At present, Chinese internet finance has third party payment,
P2P network lending, internet banking and many other internet financial products. The rapid growth of
Alibaba and other financial enterprise have huge impacts on the traditional financial institution.
Especially for the traditional financial commercial banking, because of the unique business model and
value creation mode of internet finance, it has a substitution effect on the traditional business of bank
including deposit, financing and payment business. In order to deal with the fierce competition, many
commercial banks try to develop their own internet financial products and actively seek the
opportunities to corporate with internet financial organization. This study will analyze the coopetition
relationship between commercial banks and internet financial enterprise.
Internet finance has developed a series of related theory, for example the long tail theory (Chris
Anderson, 2009)[3] says that many small markets can get together to match with the mainstream market,
this theory is firstly used to describe the business and economic mode such as Amazon and Netflix
website. Other researches on internet finance main concentrated on the aspects of innovation and
diffusion. (Li Chunyan 2009)[4] use the data from Taiwan credit card market to explain the diffusion
effect of internet financial innovation. Sulllivan, Mantel (2000)[5] analyze the using range and degree in
internet banking business from the consumer’s point, the study shows that bank size, customer’s
income, age, non interest expense, non interest income and other factors all have positive correlation
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with the network bank development scale. The technology acceptance model (Venkatesh & Davis,
2000)[6] is based on human rational behavior, and it’s measured by the consumer attitudes, perceptions
and intentions, trying to explain and predict individual adoption behavior in accepting an information
system and some new internet financial services , this model has supported by a lot of theoretical and
empirical researches.
While the present study on the coopetition relationship between internet financial organization and
traditional commercial bank pay more attention to theoretical aspects, such as compare the differences
between financial channels and banks in the financing of small and medium enterprises(Siyuan Zhu
2011)[7]. In this paper we will analyze the corporation and competition relationship between internet
finance and traditional banks considering Chinese realistic situation. At the same time we will use game
theory to find the balance point in this relationship, and give some suggestions to the commercial banks
that under the age of internet.

2 Situation analysis
This study aims to research the corporation and competition relationships between the internet
financial enterprise and traditional commercial bank. We will analyze their competition situation from
deposit and loan business, financial services and payment services. Then we will introduce their
corporation condition in China.
2.1 Competition
2.1.1 Deposit business
The deposit is one of the most important businesses in commercial bank, it's the main source of
funds for bank, and the basis of bank’s survival and development. Commercial banks can realize the
loan and investment assets business only through deposit funds together, so expanding deposit business
is the main way for banks to expand lending and investment scale. However the rapid development of
internet finance has brought pressure to Chinese bank. The data from People’s Bank of China shows that
in January 2014, the RMB deposit reduced by 940.2 billion, the Chinese central bank said the main
reason is the reduction in current deposit. Compared to the low interest rate of current deposit, the
internet finance products not only have high interest rates but also have more convenient, so many
people are willing to put their money to the internet platform.
The most striking example is Yu Ebao, form the end of 2013 to early 2014, Yu Ebao created an
internet financial trend in Chinese financial market. Though fund scale of Yu Ebao is still small
comparing to the commercial banks, its rapid growth makes banks believe it has constituted a threat to
them.
2.1.2 Loan business

For the Chinese commercial banks, lending business is the most important assets business and
it’s also the main source of income. While the emergence of a large number of network lending
platform provides a new channel for personal loans and small and medium enterprises financing,
Compared with the traditional bank loans, network lending has lower threshold and the money will
be gained more easily. At present, Chinese online lending market has many forms, such as online
P2P lending, crowdfunding and micro-lending. The most notable one among these forms is the
online P2P lending.

Figure 1

Transaction Scale of Online P2P Lending

Figure 2

Number of Online P2P Lending
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From the pictures we can find the transaction scale and the number of online P2P lending platforms
increased rapidly from 2010 to 2013 and the predictive numbers are still huge in 2014. Online P2P
lending is a lending transaction between individual, this kind of mechanism provides lending and
borrowing services to users through online platform without the mediation of a creditor bank institution.
P2P lending not only can meet personal demands of financing, solving small and medium-sized
enterprises’ financing problem, but also provide a new invest channel for investors. So the prosperity of
online P2P lending will affect both deposit and loan businesses of commercial banks.
2.1.3 Payment service
The payment and settlement business re will provide services through bills, remittance, collection,
credit card, credit card to customers. It’s an intermediate business, and the main source of its income is
poundage. However the development of internet third-party payment has brought impact to the
traditional payment service. The customers of online payment institution can register virtual account in
the internet third party-payment institutions, the institutions provide payment channels to customers to
help them finish online payment, fund clearing and query. With increasing expiation and application of
internet, internet payment institution has extended its services to phone bill payment, credit card, fund,
insurance and other fields.

Figure 3

Applications in Chinese Third Party Internet Payment, 2012

The fig.3 shows the applications in 2012 Chinese third party internet payment transactions and
their proportions, we can find that network shopping and electronic commerce are contributed to the
development of internet third party payment. Though most commercial banks have their own internet
banks, other internet payment platforms have many advantages such as low cost, low fees, more
convenient and various functions which will bring pressure to commercial banks.

2.1.4 Financial products
Commercial bank through collecting customers’ income, assets and liabilities data and knowing
customers’ demands, to develop portfolio investment, savings plan, insurance investment strategy for
customers, these relative products called financial products. With the increasing of Chinese people’s
wealth, the demands of financial product has been increasing too, it’s a potential market for commercial
bank. While the internet organizations also pay their attentions to the financial products and provide
various services.
The entry barriers of internet financial products are lower than bank financial products, but the
profits are relative high. The internet financial products can help allocate social capital rationally as well
as provide better services to customers. Though internet financial products have so many advantages, we
should notice their potential risks.
2.2 Cooperation
The cooperation between internet finance and commercial banks represents in two aspects: One is
the commercial banks own internet services, such as internet bank and mobile bank, the other one is the
cooperation with internet financial corporation. This paper studies the relationship between commercial
banks and internet enterprise so we will force on the second one. In China the cooperation main in two
fields: third-party payment and E-commerce.
2.2.1 Cooperation between commercial banks and third-party payment agency
The commercial banks use the advantage that the third-party payment platform’s funds transfer and
settlement business will finish through commercial banks to gain the opportunities to cooperate with
internet companies. Commercial banks regard the third-party payment platform as the extension and
supplement of their services, promote transformation to retail banking business. As Chinese most
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famous payment platform, Alipay has cooperation with 85 commercial banks, they share the customers’
information and data with each other to achieve win –win situation.
While the competition between the two kind organizations still exists, makes the continuous frictions
and disputes. Considering this situation, the Banking Regulation Commission and people’s Bank of China
jointly issued a circular, regulate the commercial banks and the third party payment business cooperation,
protect customer funds and bank account at the same time. The notice issued means the cooperation
between commercial banks and internet payment agencies will have reliable basis.
2.2.2 Cooperation between commercial banks and e-commerce platform
Electronic commerce platforms have a large number of small mico companies, hold their
businesses sales, credit level and other valuable information. Commercial banks can get new customers
to provide financing services to the high quality small companies. The platform can attract more
attention through this cooperation, and it will be good for both sides in cooperation.

3 Research Method
This paper aims to study the coopetition relationship between commercial banks and internet
financial enterprises, instead of theoretic analysis we will use the game theory to analyze the decisions
of commercial banks and network institutions, and the factors which will affect their decisions.
In this paper we will use the evolution game theory to help solve problem. The traditional game
theory assumes that participants are fully rational, and the participants can make decisions in the
condition of complete information. But in the real economic activities that is difficult to achieve.
Different from the traditional game theory, evolution game theory doesn’t have those requirements.
Evolution game theory combines the game theory with dynamic evolution process, hold the idea that
humans are usually by trying and studying from mistakes to achieve game equilibrium, it has some
common characteristics with biological evolution (Maynard Smith, 1982)[8]. So it will take many factors
into consideration, and use the equilibrium function to analyze economic problems.
3.1 Hypothesis
H1: The game process is carried out in the information asymmetry condition, and the participants
are limited rational. All participants are constantly leaning and adjusting their behavior strategy.
H2: The strategy sets of internet financial enterprises and commercial banks are all {cooperation,
competition}. In the cooperation strategy, they choose cooperate with each other, sharing customers’ and
information resources. In the competition strategy, they completely refuse any cooperation with each other.
H3: There are some internet financial enterprises which prefer cooperation, others prefer
competition. Some commercial banks would like to cooperation, others like to competition. The ratio of
choosing cooperation in web financial enterprises can be defined as x, x can be regarded as the
probability of internet enterprise choosing cooperation, so (1-x) is competition. We define y as the
proportion of the number of commercial banks which choose cooperation in all banks, y can be seen as
the probability of commercial bank choosing cooperation, and (1-y) means competition probability.
H4: 2×2 unsymmetrical game matrix as shown in figure:
Table 1
Internet
Financial
Enterprise

Unsymmetrical Game Matrix
Commercial Bank
Cooperation (y)

Cooperation (x)

ω1+a,

Competition (1-x)

ω1+d-c,

ω2+b
ω2+c

Competition (1-y)
ω1+c,
ω1,

ω2+e-c
ω2

ω1, ω2 represent the profits in the double competition strategy (ω1, ω2>0); a is the new profit that
is brought by two sides cooperation. so a is the new profit for internet financial enterprise, b is the profit
added for commercial bank. Assume c is default penalty, if a party breaches competitive agreement, it
shall pay penalty to the other party. If the internet financial company chooses to break the corporation
relationship, it will use the resources from commercial bank to gain the new profit, we define the new
return as d, profit of internet financial enterprise becomes ω1+d-c. If commercial bank acts against
agreement, it will get help from internet financial company and gain more profit, we assign the added
earnings as e. Suppose a≠d, b≠e.
3.2 Modle analysis
According to the game matrix, we can calculate the expected return of two participants.
Expectation of internet financial enterprise:If the internet financial enterprise chooses “cooperation”, its
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expectation is:
E11= y(ω1+a) + (1-y )(ω1+c)
(1)
If the internet financial enterprise chooses “competition”, its expectation is:
E12= y(ω1+d-c) + (1-y) ω1
(2)
In the mixed strategy, the expectation is:
E1= x[y(ω1+a) + (1-y )(ω1+c)] + (1-x)[ y(ω1+d-c) + (1-y) ω1 ]
(3)
According to the evolution game theory, the replicated dynamic equation of internet financial
company is:
F1(x)= dx/dt= x ( E11- E1)= x(1-x)[(a-d)y+c]
(4)
Function(4) means the change of the probability of cooperation over time. If the commercial bank
decides “cooperation”, the expectation is:
E21= x(ω2+b) + (1-x )( ω2+c)
(5)
If the commercial bank’s strategy is “competition”, its expectation is:
E22= x(ω2+e-c) + (1-x) ω2
(6)
The total expectation is:
E2= y [x(ω2+b) + (1-x )( ω2+c)] + (1-y)[ x(ω2+e-c) + (1-x) ω2]
(7)
The replicated dynamic equation of internet financial company is:
F2(y)= dy/dt= y ( E21- E2)= y(1-y)[(b-e)x+c]
(8)
When F1(x)= dx/dt=0, F2(y)= dy/dt=0, the game achieves dynamic equilibrium. So we can get the
equilibrium strategies are: (0,0),(0,1),(1,0), (1,1) and (c/(e-b),c/(d-a)).
3.3 Strategy analysis
We will analyze the evolutionary stable strategy (ESS) of this game. The idea of ESS is that if most
individuals in the crowd choose the ESS, the small group who choose the other strategy won’t be able to
invade into the mainstream group. In other word, the individuals who don’t choose the ESS have to
decide to change their strategy or exit the system.
The term of ESS in this game is: F1’(x0)<0 and F2’(y0)<0, x0 is the ESS of internet financial
enterprise, y0 is the ESS of commercial bank.
3.3.1 Strategy of internet financial enterprise
1) a>d
Because 0<y<1, the graph of F1(x) is:

F1(x)

1
0

x

Figure 4

a>d The Phase Diagram

Of course the internet enterprise will choose to cooperation.
2) a<d
We should analyze the relationship of value between y and c/(d-a).
If y= c/(d-a), no matter what’s the value of x, F1(x)=0, so any x is the ESS.

1

F1(x)
0
Figure 5

x
a<d, y= c/(d-a) The Phase Diagram

If y>c/(d-a), the internet financial enterprise’s ESS is competition, x=0.

F1(x)

1
0

Figure 6

x
a<d, y>c/(d-a) The Phase Diagram

If y< c/(d-a), the internet financial enterprise’s ESS is cooperation, x=1.
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1
0

x

Figure 7

a<d, y<c/(d-a) The Phase Diagram

3.3.2 Strategy of commercial bank

1) b>e
1

F2(y)
0

y

Figure 8

b>e The Phase Diagram

Cooperation will bring more profit to the commercial bank, and commercial bank will choose x=1 as ESS.
2) b<e
We will analyze the relationship of value between x and c/(e-b).
If x= c/(e-b), no matter what’s the value of y, F2(y)=0, so any y is the ESS.

1

F2(y)
0
Figure 9

y
b<e, x= c/(e-b) The Phase Diagram

If x> c/(e-b), the internet financial enterprise’s ESS is competition, then y=0.

F2(y)

1
0

Figure 10

y
b<e, x> c/(e-b) The Phase Diagram

If x< c/(e-b), the internet financial enterprise’s ESS is cooperation, y=1.

F2(y)

1
0

Figure 11

y
b<e, x<c/(e-b) The Phase Diagram

3.3.3 Comprehensive strategy
We will put all the strategies in one graph to analyze the decision of commercial bank and internet
financial enterprise. The strategies can be represented as the dynamic evolutionary graph.

C(1,1)

A(0,1)
c/(d-a)
D
O(0,0)
c/(e-b)

B(1,0)
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Figure 12

The dynamic Evolutionary Graph

If a>d and b>e, the internet financial enterprise and commercial bank will both choose to
cooperation.
If a>d and b<e, the internet financial enterprise choose to cooperation, while the decision of
commercial bank will be determined by the value relationship between y and c/(d-a). Point B(1,0) is the
evolutionarily stable state.
If a<d and b>e, Point A(0,1) is the evolutionarily stable state. The commercial bank prefer to
cooperation. The strategy of internet financial enterprise is decided by the values of x, c, d and e.
If a<d and b<e, in the graph we can know point A(0,1) and point B(1,0) are the evolutionarily
stable states in the five equilibrium points. And which point the strategy will achieve is decided by its
originating regions.
Through the analysis we come to the conclusion that the initial value of x and y, the value of a, b, c,
d and e all affect the strategy.

4 Conclusions
In this paper we research the cooperation and competition relationships between the internet
financial enterprises and commercial banks. Through the analysis of Chinese situation, this study
describes the realistic effects that internet financial organizations bring to commercial banks. Then we
use evolutionary game theory to analyze the competition and cooperation strategy, find the evolutionary
stable strategy in their game. The result shows that the original probabilities of cooperation, the new
profit from cooperation, the extra profit from default and the penalty cost all affect their decisions.
Because the business of commercial banks has been strong impacted by the internet finance,
enhance the cooperation with internet financial companies is an important measure to deal with the
challenges in the age of internet. Considering the results of game internet financial enterprises and
commercial banks can strengthen their cooperation by adjusting the profit distribution proportion and
formulating a reasonable penalty cost.
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Abstract: Since joining the WTO, a significant growth of agricultural trade between China and the
United States, while also showing the characteristics of China's agricultural trade deficit of the United
States, which is in stark contrast to a lot of Chinese goods trade surplus with the United States Thus to
study the factors affecting China’s agricultural export growth to the United States is very important. In
this paper, based on CMS model, taking into account changes in China's agricultural export to the
United States. The results show that: the structure effect is the main cause to promote China's
agricultural export growth to the United States, followed by competitive effects. At the same time,
demand for import of agricultural products has the increasing influence on China’s agricultural export
growth to the United States, while is reducing to China's agricultural export competitiveness to the
United States
Key words: Agricultural trade; CMS model; Structure effect; Export competitiveness

1 Introduction
Since joining the WTO, the agricultural trade between China and the United States has increased
sharply, from $ 3.501 billion in 2001 to $ 30.748 billion in 2012, an increase of nearly 8 times
(according to the UN Department of Trade Database 1-24 Chapter statistical data). In 2012, the United
States became China's fourth largest agricultural export market, the largest agricultural import market.
China became the largest U.S. export market, the fifth largest agricultural import market. What is the
growth of agricultural export from China to the United States? That is what factors which influence
China's agricultural export growth to the United States? To provide policy advice on promoting China's
agricultural export growth to the United States, We will analyze them by CMS model, so we can better
understand the situation of China's agricultural export growth to the United States

2 Literature Review
Currently, the research on factors of agricultural trade research between China and the United
States is focused on the domestic. Song Xin gang (2005) proposed that China should further improve the
protection of domestic agricultural policies to promote the development of China's agricultural trade.
Zhang Fan (2008) analyzed the impact of RMB exchange rate on the Sino-US agricultural trade, and
concluded that the RMB exchange rate and agricultural export from China to the United States showed a
reverse correlation. Liu Xing (2008) studied the main factors affecting the Sino-US agricultural trade:
First, world agricultural trade environment. Second, the import and export market structure of
agricultural products. Third, the import and export of agricultural products. Peng Kemao (2012) used the
gravity model to study factors that affected the Sino-US agricultural trade considering carbon emissions.
The result showed that the United States Market demand capacity, carbon emissions, economies of scale
and resource endowment differences affected China's agricultural export to the United States
Luan Jingdong (2006), HE Shuquan (2009) analyzed that the factors affecting China's agricultural
export growth to the United States using CMS model. Luan Jingdong (2006) analyzed the Sino-US
agricultural trade growth and its cause’s from1992 to 2003. He thought the two countries strong market
demand promote the growth in bilateral agricultural trade. HE Shuquan (2009) decomposed the growth
rate of China's agricultural export to the United States by an improved CMS model. The results showed
that: the main factor for China's agricultural export growth to the United States was to improve
competitiveness. Meanwhile, Chinese agricultural products of ability to adapt has much room for
improvement to the United States agricultural products import market. The different point of Luan
Jingdong (2006) and He Shuquan (2009) was that Luan Jingdong (2006) decomposed the changes in
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trade volume, but He Shuquan (2009) analyzed the changes in trade growth rate. Based the research on
Luan Jingdong (2006),this article analyzes the factors affecting China's agricultural export growth to the
United States, using the time period from 2001 to 2012 , divided it into four stages the different export
growth: two growth accelerated periods and two slowed periods. The CMS model analyzes data both on
base period and report period, and reporting of data base different results may be different if base period
data and report period data are different, so to the CMS model, choosing base period data and report
period data is particularly important for the article. This article takes into account the changes both in
export and export growth.

3 CMS Model and Data Description
3.1 The CMS model building
The Constant Market Share(CMS),originally proposed in 1951 by the Tyszynski, after improved by
Leamer and Stern (1970), Jepma (1986) , Milana (1988) etc. Now it is one of important models of
studying foreign trade growth source. The export growth is divided into two levels by Jepma. The first
level is that a country’s export growth is broken down into three sections: structural effect (SE),
competitiveness effect (CE), structural and competitive cross effect (SCE). It can be expressed by the
formula:


i

j

Sij0 Qij   i  j Qij0 Sij   i  j Sij Q j

(1)

(CE)
(SCE)
(SE)
The second level is that structure effect is broken down into growth effect(GE), market effect(ME),
commodity and structure interaction effect(CSIE), competitive effect is broken down into overall
competitiveness (OC)and product competitiveness(PC), competitiveness and structural cross effect is
broken down into net cross effect(NCE) and dynamic cross effect(DCE). It can be expressed by the
formula:
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(2)

(NCE)
(DCE)
△Q represents the change of a product export in a country. S represents a country's share in the
world market. Si represents the share of a country i product in the world i product import. Sij represents
the share of a country i product export in all imports in j target market. Q represents all import in the
world market. Qi represents i product import in the world market. Qj represents total import of target j
market. Qij represents i product import of target j market. △ represents the amount of change in two
periods .The superscript 0 represents the beginning year. The subscript t represents the ending year;
subscript i denotes import product and subscript j denote import regions.
We use classic CMS model for lessons, in reference to the domestic scholars (Sun Xiaodan, 2004;
Geng Yeqiang, 2010) who constructed the CMS model, propose the following forms to a single market:
(3)
Q  i Si0 Qi  i Si Qi0  i Si Qi
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The second level of model is decomposed into:
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3.2 Data description
In this article, data is from the UN Department of Trade Statistics Database. We will analyze the
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factors affecting China's agricultural export growth to the United States, using Categories Methods HS
1996 and taking China agricultural export data from Chapter 1 to 24 to the United States from 2001 to
2012(Figure 1). As the growth rates of China's agricultural export to the United States show different
characteristics, the data from 2001 to 2012 is divided into four periods: two growth accelerated periods
and two slowed periods. For simplicity, we remove the effect of the financial crisis (of course, we also
can be specially analyze the effect of financial crisis). The first period is that the rapid growth period of
China's agricultural export to the United States when china joining WTO from 2001 to 2003. The
second period is that the slow speed period of China’s agricultural export to the United States from 2003
to 2005. The third period is that the speed to accelerate period of China’s agricultural export to the
United States from 2005 to 2006. The fourth period is that the decreased speed period of China's
agricultural export to the United States from 2006 to 2012.

4 The Results and Analysis
According to CMS model calculation, we can get the results of the first level and the second level
of decomposition. As shown in Table 1:
From the first level of decomposition, China's agricultural export growth to the United States is the
result of joint action of the three forces: the structure effect of the United States agricultural import
market, the China’s agricultural export competitive effect, structure and competitive cross effect.
Among this, the largest impact is structure effect. In the four periods, the lowest in the first period, the
contribution rate is 44.91%, and the highest in the fourth period, the contribution rate is
68.76%.Competitiveness effect is followed. The highest in the first period, the contribution rate is
33.39%, and the lowest for the fourth period, the contribution rate is 16.53%. The least impact is
structure and competitive cross effect. The highest for the first period, the contribution rate is 21.70%,
and the lowest in the third period, the contribution rate is 11.94%.

Figure 1
Table 1

The Growth Rates of China’s Agricultural Export to the United States From 2001 to 2012
The Results of China’s Agricultural export Fluctuations to the United States by CMS Model
2001-2003

Growth
factor

Absolute
amount

△Q

1040576300

2003-2005
percent

Absolute
amount

100%

2005-2006

percent

Absolute
amount

971402595

100%

1000246198

2006-2012
percent

Absolute
amount

percent

100%

2813809374

100%

SE

467335685.6

44.91%

604210702.6

62.20%

585386321.9

58.52%

1934711967

68.76%

GE

200457419.1

19.26%

254185403.3

26.17%

324346689.3

32.43%

735821241.6

26.15%

PSE

266878266.5

25.65%

350025299.3

36.03%

261039632.6

26.10%

1198890726

42.61%

CE

347439516.5

33.39%

246956559.5

25.42%

295400857.7

29.53%

465197463.5

16.53%

OC

4363265133

419.31%

2408027623

247.89%

3532637022

353.18%

1733388046

61.60%

PC

-4015825617

-385.92%

-2161071064

-222.47%

-3237236164

-323.64%

-1268190583

-45.07%

CSE

225801097.9

21.70%

120235332.9

12.38%

119459018.3

11.94%

413899943.3

14.71%

NCE

57235217.61

5.50%

47981587.37

4.94%

34606852.3

3.46%

228934490

8.14%

DCE

168565880.3

16.20%

72253745.52

7.44%

84852166.05

8.48%

184965453.3

6.57%

From the development trend, the contribution rate of structure effect is increasing. From the two
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accelerated growth periods of China’s agricultural export to the United States, that is the first and the
third period, the contribution rate of structure effect is 44.91% in the first period and 58.52% in the third
period. It increases by 30.31%. From the two slowed growth periods of China’s agricultural export to
the United States, that is the second and the fourth period, the contribution rate of structure effect is
62.20% in the second period and 68.76% in the fourth period. It increases by 10.54%. The contribution
rate of competitive effect is decreasing. From the two accelerated growth periods of China’s agricultural
export to the United States, that is the first and the third period, the contribution rate of competitive
effect is 33.39% in the first period and 29.53% in the third period. It decreases by 11.55%. From the two
slowed growth periods of China’s agricultural export to the United States, that is the second and the
fourth period, the contribution rate of competitive effect is 25.42% in the second period and 16.53%in
the fourth period. It decreases by 34.97%.
Comparison of the two accelerated and to slowed growth periods of China’s agricultural export to
the United States, we found that, the competitiveness effect is more prominent in the slowed growth
periods of China’s agricultural export to the United States, but the structure effect is more prominent in
the accelerated growth periods of China’s agricultural export to the United States, which shows that the
enhance of China’s agricultural export competitiveness to the United States is the main source of
support for the US-China agricultural growth, and the increased demand for U.S. agricultural import
strengthen stimulating effect of U.S. agricultural export growth in the slowed growth periods of China’s
agricultural export to the United States.
From the second level of decomposition, to the structural effects, in addition to the third periods, in
the remaining three periods product structural effect is greater than the growth effect, that the changes of
China’s agricultural export to the United States by the United States structural changes of agricultural
import is greater than the change of China's agricultural export size.in two accelerated growth periods,
contribution rate of growth effect increases faster from 19.26% to 32.43%, while the product structural
effect is almost no change, which increases faster from 36.03% to 42.61% in two slowed growth periods.
In competitive effects, the values of overall competitiveness are positive and positive values are
large, the lowest period, that is the fourth period it is 61.60%.The the values of product competitiveness
are negative and negative values are large, the lowest period it is -45.07%. This shows that China's
overall export competitiveness is strong, but some agricultural export competitiveness is less
competitive, as described the (22) Chapter (beverages, spirits and vinegar), the (24) Chapter (Tobacco
and tobacco products), the (04) Chapter (dairy), the (10) Chapter (cereals), the (17) Chapter (sugar and
confectionery), the (18) Chapter (cocoa and cocoa products) and so on.
The values of structure and competitiveness interaction effect are positive, which shows the overall
competitiveness of China’s agricultural export and the United States agricultural import demand
produce good interactions. China’s agricultural export structure better adapts to the changing demands
of the United States agricultural market.

5 Conclusions
Through the above analysis, we can draw the following conclusions:
First, after joining the WTO, China’s agricultural export to the United States is in the basic growth
trend (removing the negative growth impact by the financial crisis in 2009), especially in the first and
the third periods. The reasons that China’s agricultural export growth to the United States Mainly from
the increase in demand for U.S. agricultural import, changes in the structure of import goods, enhance of
China’s agricultural export competitiveness to the United States as well as the effect of the interaction
between the two.
Second, the structure effect is the main reason for promoting China’s agricultural export growth to
the United States An increase in U.S. demand for agricultural import and changes in the structure of U.S.
agricultural import are major factors driven by China’s agricultural export growth to the United States
Especially the (20) Chapter (vegetables, fruits, nuts, etc.), (03) Chapter (fish and fish products), the(05)
Chapter (other animal products), the(23) Chapter (residues in the food industry and waste) and other
agricultural products.
Third, enhance of China’s agricultural export competitiveness to the United States is an important
reason for China’s agricultural export growth to the United States, but since 2001, the contribution of
China’s agricultural export competitiveness to the United States Has been declining, which indicates
that China’s agricultural export competitiveness to the United States is also declining.
Fourth, competitiveness and structural cross effect also promotes China’s agricultural export
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growth to the United States. That is change in import demand in the United States Promotes China’s
more competitive agricultural export growth to the United States
Fifth, changes on the United States Agricultural import demand China’s agricultural export growth
to the United States Has growing influence on Chinese agricultural export to the United States, while the
influence of China’s agricultural export competitiveness to the United States is declining. Although
China’s agricultural overall competitiveness to the United States Is strong, from the agricultural
classification point of view, many agricultural products are not competitive, such as the (22) Chapter
(beverages, spirits and vinegar), the (24) Chapter (tobacco and tobacco products), the (04) Chapter
(dairy), the (10) Chapter (cereals), the (17) Chapter (sugar and confectionery), the (18) Chapter (cocoa
and cocoa products) and other agricultural products.
Based on these conclusions, the following recommendations can be made:
First, doing a better job for U.S. agricultural market research is to reflecting the timely
establishment of domestic and agricultural information exchange platform. Doing the United States
Agricultural market research is namely to understand changes in U.S. demand for agricultural import
and develop the specific programs to the United States agricultural market. Only keeping agricultural
import market demand we can be targeted to provide the United States Agricultural market needs and
promote the growth of the United States agricultural export trade. Establishing to reflect timely
information exchange platform for domestic and abroad agricultural products is to enhance the
sensitivity of farmers and agricultural export processing enterprises to the United States export market
structure changes in demand for agricultural products , in a timely manner convey the variety, quantity,
quality, price, and other market demand information, to do good analysis and forecasts for production
and trade of agricultural development trends and changes in the demand for timely adjustment of the
actual export structure based on rational allocation export markets in order to reduce export losses
caused by the contradiction between supply and demand structure, thereby we can contribute to the
growth of agricultural export to the United States
Second, increasing agricultural support efforts and enhancing China’s agricultural export
competitiveness to the United States Agriculture is a weak industrial base, many countries especially
developed countries for its implementation of high subsidies, both production and trade subsidies. Therefore,
China's agricultural development, also needs the Chinese government support. Especially those of the United
States market demand which China can produce more. The Chinese government should encourage its
production, and real-time give subsidies to promote its research ,development, processing, storage and other
technologies to improve, push the implementation of the green agricultural production and technical standards,
product quality and hygiene standards, standard packaging, storage and transportation standard. Through the
implementation of the quality and safety strategy we enhance China's agricultural export competitiveness to
further expand the market share of agricultural products to the United States
Third, optimizing China’s agricultural export structure to the United States and expanding the
scope of China's agricultural strengths. China does not have to deal with the agricultural export without
a competitive advantage, particularly resource-intensive export of agricultural products. To agricultural
products with a strong competitive advantage, especially in labor-intensive, with national characteristics,
and deep processing of agricultural production and export we should focus on t cultivating. Meanwhile,
to the expansion of labor-intensive export, based on the international market demand, improve the
technological content of agricultural products, relying on scientific and technological progress and
innovation, we should develop technology-intensive export.
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Abstract: This study examines the origins of modern China’s understanding of technological innovation
through a chronological review of literature. It is pointed out that “survival of the fittest” is the first
motivation of innovation activity. The beginning of the understanding of innovation in China is tightly
intertwined with the “to emancipate our thinking, to reform and open up” strategy, thus 1979 marks the
start of China’s innovative research. As the innovation strategy provides the strategic advantage of
overtaking rivals by curve through non-equilibrium competition, with the focus of China’s national goal
switching towards economic construction, Chinese leaders have continuously pushed the innovation
strategy to be a national development policy of the foremost importance. Using resources from the
national scientific research capacity system, Chinese scholars have contributed a great amount of
research towards technological innovation, generating many achievements of theoretical research in the
form of academic papers or doctor’s and master’s degree dissertations.
Key words: China;Technological innovation; Origin; Non-equilibrium Competition; Overtaking by
curve; National scientific research capacity system; National strategy

1 Introduction
Since 1979, the Chinese economy has seen over 30 years of rapid and continuous growth, with
mean annual GDP growth of over 9.569%, and total GDP value increasing by 140 times from RMB
406.26 billion Yuan of 1979to RMB 56884.5 billion Yuan of 2013.
What caused the rapid and stable growth of Chinese economy over such a long period? The
common answer is the strategy of “to emancipate our thinking, to reform and open up” strategy
determined by the Third Plenary session of the 10th CPC Central Committee. However, if we inquire
further about what the technological premise of this strategy is, the answers would differ from each
other.
At the beginning of the reform, the issue most often discussed by Chinese scholars was how to
reduce the distance from developed nations in a relatively short historical period, and “overtaking by
curve” was proposed as a potential strategy of development. This raised the question that how the
overtaking can be achieved, and with what technological methods. Researchers proposed the concept of
“innovation” regarding this issue, and designated it as the main measure through which economic
development can be achieved. At the same time, this measure would gradually become China’s national
strategy for economic development. This paper presents an examination of the process through which
technological innovation gained the appreciation of the academic and political worlds in China through
a chronological review of literature.

2 Natural Laws in Innovation
Explorations regarding human survival modes started early in Ancient Greek philosophy age. Such
sages as Heraclitus, Empedokles, Aristoteles all had discussions[1] about it, which were basically
metaphysical. During the Ancient Roman Period, some naturalists began to explore human survival
modes through observation and experiments. The explorations were gradually falling into different
specialized research directions, one focusing on human physiological survival activities and gradually
developing into medical science, while another concerning human social survival activities and turning
to evolutionism later.
Explorations concerning human social survival activities in turn fall into two directions,
philosophical exploration and scientific exploration. In philosophical explorations of human social
survival activities since Renaissance, Bacon, Descartes, Leibniz, and Kant gradually broke the
constraints of feudal theology[2] to establish the foundation for the theory of inherent human rights.
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But scientific explorations on social existence of human being, seem to start from natural history.
The origin of man was a significant issue in such explorations. Naturalists, through observation , found
increasing evidences of human’s independent origin, survival, and development. Since Renaissance,
such leading initiative evolution researches have been made as Natural History of Animals by Buffon,
Le Regne Animal, distribued 'apres son Organization by Cuvier, Vestiges of the Natural History of
Creation by Chambers R, and An Essay on the Principle of Population by Malthus T R.[3]
Darwin C R (1809 ~ 1882) collected a large number of evidences concerning the evolutions of
species in tropical and subtropical regions through long-term natural investigation, thus deduced the fact
that living creatures depend on each other for survival. Under the guidance of An Essay on the Principle
of Population by Malthus T R, and after 20 years of study he wrote Origin of the Species in which he
proposed the natural law that “only the fittest win in the struggle for survival”.(Darwin said: “I read one
of Malthus T R’s books, An Essay on the Principle of Population by chance in October, 1838. Through
long-term continuous observation of living conditions of animals and plants, I became deeply
acquainted with survival competition existing everywhere, so that I immediately thought that in some
cases, species who could adapt themselves to environment would survive, while others who couldn’t
would die out inevitably. Then new species would form as a result. So, I have a theory to rely on during
my work.”(See A HISTORY OF SCIENCE AND ITS RELATIONS WITH PHILOSOPHY AND
RELIGION by W．C．Dampier, Guilin: Guangxi Normal University Press, 2001:264-265))
Capital is the value that can produce surplus value. Inspired by the natural law that only the fittest
win in the struggle for survival, the capitalists began to pursue profit from capital through competition,
and thus promoted continuous emergence and development of all industries and social business in
national economy. Various competition theories have been developed around capital competition, such
as game theory.

3 Emergency of China Innovation Strategy
Innovation has a close relationship with the policy of emancipating the mind and reform and
opening to the outside which happened in China in the late 1970s, which means breaking away from the
old to free your mind and removing the old to build the new with the premise that we should emancipate
the mind, surpass the existing and make an innovation development. So the day of the implementation
of reform and opening up policy is just the initial rising day for China innovation. Therefore in 1979, the
initial call for innovation was made in Chinese intellectual circle and scientific community. (See Tab. 1)
Table 1
First Writer

Origin of China Innovation

Title of Thesis

Journal (Current Name of Journal)

Issue

Paying Attention to Exploration and
Innovation
Innovation, Inference, Unification – Essence
of Einstein’s Philosophical Thoughts
Emancipating the Mind and Promoting the
Innovation Spirit

Oil Geophysical Prospecting

1979(1)

Journal of Changchun University of
Science and Technology

1979(2)

Journal of Dialectics of Nature

1979(4)

Li Yuanluo

The Importance of Innovation to Poem

Poem Magazine

1979(9)

Shi Hongzhi

Studying Hard and Making Innovations

Machinist Metal Cutting

1980(1)

Hua Jishi

Courage, Goal, Analysis, Innovation –
Remarks on Luxun and Foreign Culture

Social Science Journal of Xiangtan
University

1980(1)

Economic
Judgment
Department of the
Supreme People’s Court

Taking Practices and Making Innovations
Bravely

People’s Judicature

1980(3)

Dai Enyun

Querying, Exploring and Innovating

Journal of Yanbian
(Social Sciences)

Ye Jianyun

The Importance of Reform and Innovation

News Front

Yu Shoupeng
Li Xiuguo
Qian Sanqiang

Source: Wanfang Data Base

University

1980(4)
1980(8)

Statistician: Wan Chengna, Wang Hanxi

With the transfer of main emphasis of China national work to economic construction since the
mid-1980s, improving technology level through technology transfer[4] couldn’t satisfy the urgent
demand for national economic construction , and thus seeking a brand new way to promote technology
from high starting point has become a urgent matter of the moment. As innovation has the strategic
advantages of breaking away from foreign technology monopoly and realizing leaping development
from a high starting point through non-equilibrium competition, it’s inevitable for innovation strategy to
become a key national policy in economy, technology, science and talents. (See Tab. 2)
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Table 2

Chinese National Policy List on Knowledge Innovation

Time

Authority

Policy

1996

State Science and Technology
Commission

1996

State Economic and Trade
Commission

Essentials of Technological
Innovation Project
Essentials
of
National
Technological Innovation in
Ninth Five-Year Plan

1998

Chinese Academy of Sciences

1999

CPC Central
State Council

Committee,

2002

Ministry of Education

2002

Ministry of
Technology,
Education

2004

Ministry of Education

Science and
Ministry of

Core Policy

Knowledge Innovation Project
Decisions on Strengthening
Technological Innovation and
Developing High Technology
for Realizing Industrialization
Action
Scheme
for
Invigorating Education
Towards the 21st Century
Several Opinions on Putting
Technological
Innovation of Institutions of
Higher Education into Full
Play
2003 ~ 2007 Action Plan for
Invigorating Education

Building national technological
system and mechanism

innovation

Building national product structure
industrial structure based on innovation

and

Establishing national natural science and high
technology knowledge innovation center

Building national innovation system

High-level creative talent project
Strengthening the status of institutions of higher
education in the national innovation system
Developing world first class universities and
high level universities

Statistician: Wan Chengna, Wang Hanxi

Top leaders of Chinese Communist Party and the State have attached great importance to
intellectual innovation. The proposition that science and technology is the primary productive force was
first put forward by comrade Deng Xiaoping. Then on May 4, 1998 at the 100th anniversary of Peking
University, comrade Jiang Zemin, the then president pointed out that, we should make every effort to
promote educational innovation, develop socialist education with Chinese characteristics constantly and
cultivate high-quality labors, constructers, managers and leaders for our national economic and social
development constantly. And thirdly on the national congress of science and technology on January 9th,
2006, President Hu Jintao made a report entitled “Following the path of autonomy innovation with
Chinese characteristics, making efforts to construct an innovative nation”. In his report, the President
brought forward the development goal of making science and technology a true development priority
and a strategic position, strengthening China's ability for autonomy innovation and creating an
innovative nation.

4 Rise of Theoretical Research on China Innovation
As a competition strategy to realize detouring surpassing through non-equilibrium development,
innovation has enormous competition advantages. However, how to convert the innovation policy to
various project modes and technical solutions to guide innovation, is a crucial scientific issue which
needs further study and systematic explorations. Tsinghua University won the first technological
innovation project subsidized by National Science Foundation of China, Innovation Mechanism
Research of National Large and Medium Sized Enterprises in 1989, and afterwards gained many
important research supports successively. On the basis of the results of these research projects, the first
theoretical work with rich content and complete structure in our country, Technological Innovation[5]
was written. Under the guidance of this research, many basic researches regarding innovation, basic
researches of innovation application towards special objects, or researches of innovation application,
were gradually launched within our country. According to incomplete statistics, there are hundreds of
research projects issued by National Science Foundation of China, National Social Science Foundation
and Humanities & Social Science Foundation of Ministry of Education. (See Tab. 3)
Table 3

Quantity Statistics of Research Projects Related to SRAS (Unit: item)

Projects Supported by National Science
Foundation (Management Department)

Projects Supported by National Social
Science Foundation

Research of
Innovation
Application

Basic Research of
Innovation Theory

Research of
Innovation
Application

Basic Research of
Innovation Theory

177

21

403

0

Source: www.nsfc.gov.cn,www.npopss-cn.gov.cn,onsgep.moe.edu.cn

Projects Supported by Humanities &
Social Science Foundation of
Education Ministry
Research of
Basic Research of
Innovation
Innovation Theory
Application
238

0

Statistician: Wan Chengna, Wang Hanxi
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Between 1993 and 1994, the first doctorial theses were written with technological innovation as
research subject. More and more doctorial and masters’ theses concerning innovation emerged in large
quantity soon afterwards.
Table 4

The First Doctorial Theses with Innovation as Research Object in China

Author

Tutor

Wu Xiaobo

Xu Qingrui

Jia Liqun

Wang Yingluo

Lei Jiaxiao

Fu Jiayi, Jiang
Yanfu

Li Yuan

Wang Yingluo

Huang
Hengxue

Fu Jiayi

Li Furong

Niu Ruofeng

Source: Wanfang Data Base

Conferring
Date

Conferring
Authority

1992

Zhejiang University

1992

Xi’an Jiaotong
University

1993

Tsinghua University

1993

Xi’an Jiaotong
University

Research on Market Innovation

1994

Tsinghua University

Research on the Supply of Agricultural
Technology Innovation and Reform of
Agricultural Science Research System in China
Agricultural Development

1994

Chinese Academy
of Agricultural
Sciences

Thesis Title
Second Innovation Process Research: Theory and
Mode
Basic Theory of Technological Innovation System
and its Practice in China
The Innovation-Embedded Growth: Origin and
Mechanism Research of High-quality Growth
Research on Innovation Goal, Impetus and
Decision-making Mechanism of State-owned
Enterprise

Statistician: Wan Chengna, Wang Hanxi

Table 5 Quantity Statistics of Academic Papers, Masters’ and Doctorial Theses Entitled Innovation at
Home
Academic Papers with ‘Innovation’ Masters’ Theses with ‘Innovation’
Doctorial Theses with ‘Innovation’
in the title
in the title
in the title
371,035
7,624
1,182
Resource: www.cnki.net (National Knowledge Infrastructure, CNKI) ;Statisticians: Wan Chengna, Wang Hanxi
Statistical Time-span of Theses: 1999 ~ 2011.05 Statistical Time-span of Academic Papers: 1979 ~ 2011.05

5 Conclusions
The origin of China’s innovation lies in the “to emancipate our thinking, to reform and open up”
strategy determined in 1979, and innovation provided the technological basis for the accomplishment of
the strategy.
The core mission of China’s reform and opening up is the construction of a socialist modernized
strong nation with Chinese characteristics. “Overtaking by curve” is a necessary method to catch up
with developed nations in competition, and technological innovation is a strategic tool through which
“overtaking by curve” can be achieved.
The Chinese government has provided a succession of powerful national strategies in order to
encourage technological innovation, and its national leaders exerted efforts to supporting innovation
projects, establishing it as a national strategy.
China’s national scientific research capacity system has created around a thousand research
projects with the aim to provide theoretical support for technological innovation. The results of these
projects have taken the form of thousands of graduate dissertations. However, whether these results have
formed a theoretical system for technological innovation which can guide the engineered growth of
China’s innovation, remains an important subject requiring serious investigation.
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The Problems of Service Industry Bidirectional FDI in China
Wang Shuli, Teng Zewei
School of Economics, Wuhan University of Technology, Wuhan, P. R. China, 430070
(E-mail: wangsl@whut.edu.cn, tengzewei1986@163.com)
Abstract: Using the data of service industry bidirectional foreign direct investment (FDI) in China from
2004 to 2012 and the quantitative analysis method, this paper analyzes the situation and existing
problems of service industry bidirectional FDI in China. The results show that service industry
bidirectional FDI in China has been developed rapidly since 2004, the growth rate of service outward
foreign direct investment (OFDI) is faster than that of inward foreign direct investment (IFDI) in recent
years, and there is a serious imbalance between the growth rate of OFDI and IFDI. The absolute scale of
service industry bidirectional FDI is still small, the proportion of service industry bidirectional FDI to
total FDI is too low when compared with developed countries’. Meanwhile, the investment structure of
service industry bidirectional FDI is not reasonable and excessively concentrates on the social service
sectors such as real estate, finance and leasing and business services. By building a bidirectional FDI
performance evaluation index, we also found that the competitiveness of china as the host of services
FDI has improved. The international market competitiveness of foreign direct investment has also
gradually increased.
Key words: Service industry bidirectional FDI; Performance index; Industrial structure; Quantitative

1 Introduction
China has always attached importance to the foreign direct investment, especially since the reform
and opening up the scale of IFDI has gradually expanded. IFDI in China has been in the forefront of the
world. Meanwhile China has become the second largest FDI host country except the United States in
2009 and 2010, it’s far ahead of other developing countries. The increased of IFDI has played a huge
role in promoting the rapid growth of China’s economy. At the same time, OFDI in China has also made
a significant progress and China has become one of the major investment country in the developing
countries. But we should also pay attention to that China’s OFDI started late, the scale of OFDI has
always been behind the scale of IFDI. The proportion of OFDI to total global OFDI was also lower than
that of IFDI to total global IFDI (seeing table 1). The proportion of IFDI to OFDI was also far away
from the balance of the world average level (1:1.1).With the deepening of the international division of
labor and the rapid development of the economic globalization and the continuous adjustment of the
industrial structure, the focus on global FDI has been changed from manufacturing industry to service
industry. Meanwhile since joining WTO in 2001, China has gradually expanded the service area and
service industry has become an important industry of utilizing FDI. This paper will use relevant data of
bidirectional FDI in china to make an empirical analysis on the situation and existing problems of
service FDI, and specific measures will be put forward correspondingly.
Table 1

2004

Total Amount of IFDI and OFDI in Global, Developing Countries and China, 2004-2012
(Unit: USD 100 million, %)
Total Amount of IFDI
Total Amount of OFDI
IFDI/OFDI
Developing
Developing
Global
China
Global
China
countries
countries
7341.48
2802.62
606.30
9211.41
1139.70
54.98
0.09

2005

9896.18

3345.21

724.06

9037.64

1399.35

122.61

0.17

2006

14805.87

4321.13

727.15

14274.74

2447.03

211.60

0.29

2007

20026.95

5894.30

835.21

22720.49

3300.33

265.10

0.32

2008

18163.98

6684.39

1083.12

20053.32

3440.34

559.10

0.52

2009

12164.75

5302.89

950.00

11497.76

2734.01

565.30

0.59

2010

14085.37

6370.63

1147.34

15049.28

4132.20

688.11

0.60

2011

16515.11

7352.12

1239.85

16780.35

4220.67

746.54

0.60

2012

13509.26

7028.26

1210.80

13909.56

4260.82

842.20

0.70

year
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2 The Overall Comparison of Service Industry Bidirectional FDI
With the rapid development of bidirectional FDI, service industry bidirectional FDI in China has
also made a continuous development. According to statistics, in 2004, China’s outward foreign direct
investment (OFDI) flows amounted to only $5.498 billion, the service industry OFDI flows was $2.53
billion, accounting for 46% of total OFDI flows. Then the OFDI flows began to increase, and until 2012
reached $84.22 billion, which increased by 15 times and the average annual growth rate is 47.59%. The
service industry OFDI flows also began to increase, and until 2012 reached $58.95 billion, which
increased by 22times and the average annual growth rate is 62.84%. The proportion of service industry
OFDI to the total OFDI was 67.14% in 2012. In 2004, China’s inward foreign direct investment (IFDI)
flows amounted to $60.63 billion, the service industry IFDI flows was $14.05 billion, accounting for
23.2% of total IFDI flows. Then the IFDI flows began to increase, and until 2012 reached $121.08
billion, which increased by 1 time and the average annual growth rate is 8.39%. The service industry
IFDI flows also began to increase, and until 2012 reached $57.2 billion, which increased by nearly 4
times and the average annual growth rate is 20.46%. The proportion of service industry IFDI to the total
IFDI was 51.2% in 2012.

Figure 1

Comparison of Service Industry Bidirectional FDI with Total Bidirectional FDI, 2004-2012

From the above data and Figure 1, we can see that China’s service industry bidirectional FDI
showed a growth trend in 2004-2012.Service IFDI increased from $14.05 billion in 2004 to $57.2 billion
in 2012, increased by 3 times when compared with that of 2004. Service OFDI increased from $2.53
billion in 2004 to $58.95 billion in 2012, increased by 22 times when compared with that of
2004.Therefore the growth rate of service OFDI was significantly higher than that of service IFDI. At
the same time we can see there is a serious imbalance in the overall speed of China’s service industry
bidirectional FDI, did not achieve balanced and coordinated development. By calculating the proportion
of service industry bidirectional FDI to total bidirectional FDI we can also realized the condition of
China’s service industry bidirectional investment. From 2004 to 2012, the proportion of service OFDI to
total OFDI fluctuated but overall upward. Overall, the proportion increased from 46% in 2004 to 66.1%
in 2005 and then declined to 53.8% in 2006, and reached the highest record in 2008. The proportion of
service IFDI to total IFDI increased from 23.2% in 2004 to 41.4% in 2007 and then declined to 41.1% in
2008. The proportion of service IFDI to total IFDI began to rise slowly in 2009, and reached the highest
record in 2012.This shows there was an imbalance phenomenon existed in the proportion of service
industry bidirectional FDI. The proportion of service OFDI to total OFDI is higher than that of service
IFDI. So in terms of growth rate or the proportion of analysis, service IFDI and OFDI have not achieved
a balanced and coordinated development.

3 Unreasonable Structure of Service Industry bidirectional FDI
Because China began to use the new criteria for the classification of three strata of industry since
2004. Therefore, this paper has mainly analyzed the industrial distribution characteristics and variation
trend of service industry bidirectional FDI since 2004. Figure 2 shows the proportion composition of
service OFDI in China from 2004 to 2012. We can see that financial intermediation and social services

·412·

Proceedings of the 11th International Conference on Innovation & Management

are the top two industries of service OFDI and the sum of the both proportion is more than an average of
60% during these years except 2007( it is 37.57%), the top is 77.94% in 2008. So it indicates that the
industrial distribution in service OFDI is too concentrated during these years.

Figure 2

Proportion Composition of Service OFDI in China, 2004-2012

Figure 3

Proportion Composition of Service IFDI in China, 2004-2012

Figure 3 shows the proportion composition of service IFDI in China from 2004 to 2012. We can
see that the situation of concentrated industrial distribution in service IFDI since 2004 doesn’t change
now. From 2004 to 2012, the sector of the largest proportion is still real estate and social services. The
sum of the both proportion in the services IFDI is more than an average of 60% (except 2012), the top is
66.39% in 2010. So it indicates that the industrial distribution in service IFDI is too concentrated during
these years. The education, health, social security and welfare, public management and social
organizations are in negative growth, which maybe related to the open fields in China. Most of these
industries relate to national ideology and political and economic security, which restrict foreign direct
investment in policy.

4 The Analysis of Service Industry Bidirectional FDI
The Investment Performance Index (IPI) was a performance index evaluation that researched by
United Nations Conference on Trade and Development. Through calculating IPI we can measure
China’s efficiency of service industry bidirectional FDI. Reflecting the competitiveness of China
participated in international markets. If the IPI is larger than 1, it indicates that the competitiveness of
participation in international markets is excellent under the established economics of scale. If the IPI is
equal to 1, it indicates that the competitiveness of participation in international markets and its economic
strength is consistent under the established economics of scale. If the IPI is less than 1, it indicates that
the competitiveness is weak under the established economics of scale.
This paper use INDi represent the performance of service IFDI index, ONDi represent the
performance of service OFDI index, IFDIi represent China’s service FDI flows actually utilized,

OFDI i represent China’s service OFDI flows, IFDI w represent the global service FDI flows actually
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utilized, OFDI w represent the global service OFDI flows, GDPi represent China’s gross domestic
product, GDPw represent the global gross domestic product. So the bidirectional Investment
Performance Index can be expressed as formula (1) and (2):

IFDI i GDPw

IFDIw GDPi
OFDI i GDPw
ONDi 

OFDI w GDPi

(1)

INDi 

(2)

According to formula (1) and (2), we can calculate the services industry bidirectional FDI
performance index, seeing table 2.
Table 2
Year

China’s IND Index and OND Index, 2004-2012
IND Index
OND Index

2004

0.866

0.176

2005

0.583

0.357

2006

0.522

0.340

2007

0.532

0.402

2008

0.605

0.892

2009

1.095

1.420

2010

1.260

1.584

2011

1.152

1.081

1.427

1.670

2012
Source of data: (http://www.unctad.org/)

According to table 2, we can see before 2009 the services industry bidirectional FDI performance
index of China was less than 1, then it rise slowly, since 2009 the services industry bidirectional FDI
performance index of China were all larger than 1. It indicates that China’s services industry
bidirectional FDI in the international markets is less competitive before 2009, and this doesn’t match the
scale and level of economy of China. This may be due to the development period of China’s service
industry was late, and the bidirectional investment were all focused on traditional service industry, and
the bidirectional investment structure were unreasonable. After 2009, the level of competition in the
service industry have been significant more substantial increase, the proportion of service industry
bidirectional FDI to total bidirectional FDI have been significant improvement. More and more foreign
investment flows to service industry, the focus on OFDI has been changed from manufacturing industry
to service industry.

5 Conclusions
Using the data of service industry bidirectional foreign direct investment (FDI) in China from 2004
to 2012 and the quantitative analysis method, this paper analyzes the situation and existing problems of
service industry bidirectional FDI in China. The main results are as follows: With the rapid development
of bidirectional FDI, service industry bidirectional FDI in China has also made a continuous
development, the focus on bidirectional investment has been changed from manufacturing industry to
service industry. China has always attached great importance to the utilization of foreign capital and
ignored the foreign investment, but in recent years the foreign investment increased significantly, the
growth rate of service OFDI has exceeded the growth rate of service IFDI. There is a serious imbalance
between the development of service industry OFDI and service industry IFDI. However, the absolute
scale of service industry bidirectional FDI is still small, the proportion of service industry bidirectional
FDI to total bidirectional FDI is still too low when compared with the developed countries’. Meanwhile,
the industrial structure of service industry bidirectional FDI is not reasonable and excessively
concentrates on the social service sectors such as real estate, finance and leasing and business services.
By building a bidirectional FDI performance evaluation index, we also found that the competitiveness of
china as the host of services FDI has improved. The international market competitiveness of foreign
direct investment has also gradually increased.
Aiming at these existing problems, China should continue to established more effective
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bidirectional investment laws and policies. Actively explore the interaction patterns of utilization of
foreign capital and foreign investment, fully aware of the linkages between the utilization of foreign
capital and foreign investment, in order to realize the balanced development of bidirectional investment.
China should continue to expand the scale and promote industrial structure adjustment of services FDI.
Report on Foreign Direct Investment in China 2006 stated that China should continue to attract more
foreign direct investment in the 11th five-years planning period, and at the same time should pay more
attention to the optimization of industrial and regional structures of FDI, which can promote industrial
upgrading and regional economical development. Therefore, the preferential policies on attracting
foreign capital should further incline to the service industry in the further, guiding and improving the
scale, proportion and quality of service FDI through appropriate industrial policy guidance; as long as
not affecting the security of the national political economic and cultural context, China can continue to
deepen the opening up of service industries, gradually expanding the area of service FDI, and relax
restrictions in the equity, geographical location, business scope and so on. Introducing and absorbing
foreign advanced service technologies and concepts will help to foster the domestic service companies
with higher international competitiveness. Meanwhile China should guide and adjust the industrial
structure of service FDI, and effectively promote service FDI to flow into the knowledge-intensive and
technology-intensive modern service industries.
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A Study on the Vulnerability of the Technological Innovation and
Financial Innovation System*
Yang Man, Zhang Pan
School of Economics, Wuhan University of Technology, Wuhan, P.R.China, 430070
(E-mail: yangmman@gmail.com, emmazhang12345@163.com)
Abstract: Decomposing the vulnerability of the technological innovation and financial innovation
system into sensitivity and resilience and build the assessment system. The results show that the
vulnerability in the five countries of “BRICS” are relatively high, however the trend are downward
during 2006 to 2012. In China, the factors that hinder the sustainable development of technological
innovation and financial innovation system contain the business environment, the financial innovation
environment, the ratio of finance to economy, the input of technological innovation, credit risk in the
banking system and the ability to raise funds, registered efficiency and operational efficiency of the
contracts, and the lacking economic efficiency.
Key words: Technological innovation; Financial innovation; Vulnerability

1 Introduction
Over the past several decades, the technological innovation and financial innovation have achieved
rapid development. However, the history tells us that there are potential vulnerabilities in the system of
technological innovation and financial innovation when they both rapidly grew, such as the burst of the
Nasdaq bubble in April 2000 (Carlota Perez, 2002) and the global financial crisis in 2008 (Gennaioli, et
al, 2012;Thakor, 2012). So how to measure and analyze the vulnerabilities of such system has become a
major issue which all governments and academia common concern. On the other hand, China has
experienced remarkable economic growth in the past thirty years, while the development level of the
financial innovation system and technology innovation system is relatively lower compared to some
developed countries, like USA, Japan and UK. The research on digging the key factors which may
hinder the sustainable development of technological innovation and financial innovation will be both
theoretical and practical.
Currently, there is less attention on the vulnerability of the technological innovation and financial
innovation system. Many researches identify that existing a closely relationship between the financial
innovation and technological innovation and the main views are that financial innovation can provide
effective protection for the external environment of technological innovation, and technological innovation
can make financial innovation of the original organizational model change, thus contributing to the evolution
and development of financial innovation (Rioja & Valev, 2004; Jorgenson, 2001; Qiang, 2004).
The main contribution of this paper to the literature is threefold. First, it is one of the few literatures
from the systemic perspective. Second, its study sample included both developed and developing
countries, which can bring some guidance in the policy Implications. Third, it focuses on finding the key
factors which hind the sustainable development of Chinese technological invocation and financial
innovation system.
This paper is organized as follows. Section 2 describes the dataset and the methodology. Section 3
discusses the empirical results, and Section 4 concludes the paper.

2 Model and Data
2.1 The definition of the vulnerability of technological innovation and financial innovation
Vulnerability first appeared in the natural sciences and is put forward by Timmerman (1981). It
means the tolerance and resilience of one system to the outside pressure. Technological innovation and
financial innovation system involves financial factors, technological factors, social capital distribution
channels, risk diversification, institutional constraints and a series of variables alike. Its structure,
linking, mechanisms are very complex, and the evolution of the development of the system itself has
strong uncertainty which means some internal and external disturbances can make the structure, the
ability to restore or maintain the status and function of the system uncertainty. This paper delimits this
“uncertainty” as the vulnerability of the technological innovation and financial innovation system. And
*
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the vulnerability involves the sensitivity and resilience.
2.2 The model of measuring the vulnerability
As mentioned above, the vulnerability of the technological innovation and financial innovation
system contains two parts, sensitivity and resilience. And the model of measuring the vulnerability of
the system is as follows.

Figure 1

Model of Measuring the Vulnerability

2.3 Data
Table 1 reports the list of variables covering the period of 2006 to 2012 of eight countries which are
the members of “BRICS” (Brazil, Russia, India, China and South Africa), the United States, the United
Kingdom and Japan.
Table 1
No.
1
2
3
4
5

Variable
Doing business index
Risk disclosure index
Investor protection index
Property protection index
Legal rights index

8
9

Depth
of
credit
information
Credit
information
covering
Economic liquidity
Capital input

10

Human input

11

Loan to deposit

12

Non-performing
ratio

13

Registration process

14
15
16
17
18

Registration time
Registration cost
Registration threshold
Contract execution time
Contract execution cost
Contract
execution
process
Economic efficiency

6
7

19
20

Loan

List of Variables

Description
The quality of the business environment
Market risk information symmetry
Protection of information and shareholders’ equity
The protection of property
Protection of the main participates in the
financial innovation activities

Name
M11
M12
M13
M14

Source
Doing business database
Doing business database
Doing business database
Doing business database

M21

Doing business database

Financial innovation information availability

M22

Doing business database

Financial innovation information covering

M23

Doing business database

Ratio of finance to GDP
The ratio of R&D capital input to GDP
The population of participating in R&D
activities per million
The ratio of loan to deposit in the commercial
banks
The ratio of the NPL, indicates that the credit
risk in the financial system
The number of procedures required for business
registration
Time required for business registration
Funds needed for business registration
The minimum registered capital requirement
Time required for contract execution
Funds required for contract execution
The number of procedures required for contract
execution
GDP per capita

M3
Y11

WDI
WDI

Y12

WDI

Y21
Y22

Financial
Development
and Structure
Financial
Development
and Structure

Y311

Doing business database

Y312
Y313
Y314
Y321
Y322

Doing business database
Doing business database
Doing business database
Doing business database
Doing business database

Y323

Doing business database

Y4

WDI
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In order to eliminate the effects of different dimension between indicators, the indicators need to be
standardized before data analysis. And the standardized method is as follows.
s i ,t  s t

m in
4
 1， Forw ard indicators

st  st

*
m ax
m in
s i ,t = 
s i ,t  s t

m in
  4  s  s  5， R everse indicators
t
t

m ax
m in

(1)

The standardized data fall into the [1, 5] interval, thus the final vulnerability index calculated will
also fall [1, 5] interval. Thus the vulnerability index can be classified into 4 degrees, [1, 2], [2, 3], [3, 4], [4, 5].

3 Empirical Results: Evidence from Eight Countries
Figure 2 describes that the sensitive index, resilience index and vulnerability index of different
countries and their ranks.

China

Russia

South Africa

UK

Figure 2

Brazil

India

USA

Japan

Sensitive Index, Resilience Index and Vulnerability Index of Technological Innovation and
Financial Innovation System
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From the cross-section analysis, the vulnerability in India is highest and that in developed countries
included USA, UK and Japan are relatively lower. From the time-series analysis, the vulnerability in the
member countries in “BRICS” has a downtrend while the developed countries’ vulnerability indexes
have a not significant uptrend. On the other hand, in China the sensitive index is larger than the
resilience index which indicates that the overall vulnerability index continues to reduce, but there are
still potential risks in the technological innovation and financial innovation system.
Then disorders factor analysis method is used to figure out the key factors hindering the stability of
Chinese technological innovation and financial innovation system. The formula for calculating the
degree of obstruction is w j S j /  w j S j . And w j is the weight of the j and is calculated by the Entropy
Method.

Sj

is the deviation between actual and optimal degree (Due to space limitations, the specific

calculation process is omitted). The main results of the calculation are showed in the table 2.
Table 2

The Main Factors Hindering the Prevention of Vulnerability of Technological Innovation and
Financial Innovation System in China
Factors
Frequency
Factors
Frequency

Sensitive
factors

M11

85.7%

Y11

42.9%

M21

42.9%

Y12

42.9%

M22

71.4%

Y21

85.7%

M23

85.7%

Y22

28.6%

M3

71.4%

Y311

42.9%

Y11

42.9%

Y312

57.1%

Y313

42.9%

Y321

85.7%

Resilience
factors

Y323

28.6%

Y4

42.9%

4 Conclusions
This paper constructs the assessment system of the vulnerability of technological innovation and
financial innovation system. By examining the historical experience of eight representative countries,
including developing camp “BRICS” and developed camp USA, UK and Japan, we identify that the
system of technological innovation and financial innovation is relatively stable, while the vulnerability
index is relatively higher in “BRICS”. Further empirically researching on China shows that the main
factors hindering the stable of the technological innovation and financial innovation system contain the
environment of doing business, financial innovation environment, the degree of finance to economy,
input of technological innovation, ability to raise funds in banks (LDR), credit risk (non-performing loan
ratio), registration efficiency and contracts execution efficiency, and lack of economic efficiency.
This paper is certainly not the last word on these issues. There are still much researches could be
done in this field, such as how the vulnerability of this system evolves and how to identify the coupling
relationship between technological innovation and financial innovation.
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Abstract: Different interdependence between contract subjects leads to asymmetrical relations of
cooperation. The establishment of contracts on different asymmetric cooperation is based on the
following two kinds of performance measurement: the output determined by the contract participants’
effort level (performance measurementⅠ); the output co-determined by the effort level of both sides
(performance measurement Ⅱ). The impact of the contract parameter on the effort level of both sides,
cooperation gains and incentive effect is analyzed. It has been proved that when the performance
measurementⅠ is easy to be achieved or has the less noise diffusion, its incentive effect will be better
than that of the performance measurement Ⅱ. However, with the increasing of noise diffusion of the
performance measurementⅠ, the Double-sided Moral Hazard comes into being. Then the performance
measurement Ⅱ has the better incentive effect. According to the subject’s behavior in the contract under
different performance measurement, the basis of the subject’s behavior choice is discussed.
Key words: Asymmetric cooperation; Contract incentive; Performance measurement; Contract behavior

1 Introduction
Currently there are two trend that shall be paid attention to: on the one hand, the number of
strategic alliance between large enterprises is increasing; on the other hand, more and more small and
medium sized enterprises (SMEs) join the alliance (especially the high-tech industry), in which
enterprises establish cooperative relations by means of labor division. Cooperation enables two
independent enterprises to share such resources as product design, production and marketing, etc. One
side of the cooperation can get the ability or resource inaccessible in the market from the other side,
concentrating its resources to develop core competence. Enterprise cooperation is generally established
based on a core enterprise by means of various long-term, short-term, express or implied contracts,
which is a kind of agreement by establishing contracts not involved with equity particion. It is an
important problem in the design of cooperation contract to make rules of gain sharing. The literature[1-6]
have discussed the formulation and implementation of rules of gain sharing under different conditions,
which provides references for the study of enterprise cooperation contracts. However, few literature
discussed the basis of making rules of gain sharing -- the parameter in performance measurement. The
observable performance measurement is the participant’s interest in the contract. The participant choose
the contract behavior and make a feedback according to the performance measurement[7]. This paper is a
discussion about the contract subject’s behavior choice under different performance measurement,
providing theoretical basis for the designer of the contract when choosing performance measurement
and improving the incentive effect.

2 The Contract Model of Asymmetric Cooperation
Cooperation between enterprises is of asymmetrical relations because of the different
interdependence between stakeholders. In the asymmetric cooperation, there is generally the contract
superiority side with several partnership and modest risk attitude, such as the large enterprise with lots
of outsourcing business; the other side of the cooperation is called the participant with the major income
source out of cooperation, say, the majority of risk averse SMEs. The goal of contract design on
asymmetric cooperation is that the contract superiority side design the contract to contribute to the
optimal participation of the participant. Thus, the cooperation gain can be maximized. Suppose the
enterprise 1 is the contract superiority side and the enterprise 2 is the participant, the design of
cooperation contract consists of the following steps: (1) the enterprise 1 provides the contract for the
enterprise 2 after their communication and negotiation; (2) the enterprise 2 accepts the proposal; (3) the
enterprise 2 makes its investment and effort level, and the enterprise 1 invests its effort level; (4) the
output is observed and the performance measurement is conducted; (5) the enterprise 2 obtains the
payment. The above steps show that the critical factors determining the incentive effect of contract
cooperation are the collaboration output, performance measurement and pay compensation.
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Suppose collaboration output is concerned with the effort level of both sides of the cooperation,
and that e1 and e2 stand for the effort level of the enterprise 1 and the enterprise 2 respectively, then
the total output is Y  f (e1 , e2 ) . Suppose the payment or incentive contract that the enterprise 1
provides for the enterprise 2 is in the linear form[8], then it is symbolized by R  F  ISi , in which, R
stands for the total payment that the enterprise 1 offers to the enterprise 2; F stands for the regular
payment of the enterprise 2; Si stands for the alternative performance measurement; I is the incentive
rate, whose range is 0  I  1 .
Utility is the preference reaction of the decision maker. The utility of the enterprise’s decision
maker is co-determined by its payment and cost. Suppose the effort made by the enterprise 1 and the
enterprise 2 can be symbolized by the monetary cost, it is the quadratic form of the effort level- e2 (this
function enables the optimal effort level to equal the marginal cost). The multiplier times of d1 and d2
stands for the extra effort. d1 and d2 stand for the effort averse level of the enterprise 1 and the
enterprise 2 respectively ( d1 ＞0, d2 ＞0). Represented by the monetary cost, the effort made by the
1 2
di ei .
2
The risk of the enterprise 1 is modest, so its expected utility equals expected gain. The expectation
1
of the utility of the enterprise 1 is E[U1 (Y , R, e1 )]  Y  R  d1e12 . The problem confronted by the
2
enterprise 2 is to choose the proper e2 so as to maximize its expected utility. Suppose the utility
function of the enterprise 2 is in the form of exponential function[9], and its coefficient of risk averse is
r , then its utility function can be symbolized by the following functions:
 
1
1



U 2 ( R, e2 )  U  R  d 2 e22   exp   r  R  d 2 e22  
2
2



 

enterprise 1 and the enterprise 2 is Ci 



 1
r
1

  exp    F  IE ( Si )  d 2 e22  I 2 i2  
2
2

 
means the risk tolerance. Generally speaking, the larger the risk tolerance of the agent is, the

r 2 2
I  i can
2
be regarded as the risk cost of the enterprise 2. If participating the cooperation, its certainty equivalent
utility (the logarithm of the expected utility function) is above the certainty equivalent of its reservation
utility, the enterprise 2 will participate the cooperation, and its participation constraint is :
1
r
E (U 2 )  F  IE ( Si )  d 2 e22  I 2 i2  U
2
2
In the asymmetric cooperation, the enterprise 1 is the contract superiority side and the designer of
e
the contract. The goal of the enterprise 1 is to choose 1 , F and I , so as to get the maximized expected
1


utility, Max  Y  d1e12  R  . To maximize its expected utility, the enterprise 1 [10]dose not pay the
F ,I
2


utility in excess of the reservation utility of the enterprise 2. According to the participation constraint of
the enterprise 2, the contract model of asymmetric cooperation[10] can be represented by the following
formulas:
1
1
r


(1)
Max  Y  d1e12  d 2 e22  I 2 12  U 
F ,I
2
2
2


higher the optimal effort level it makes is. Since the enterprise 2 belongs to the risk averse,


1

2 
(2)
 e1  A rg m ax  f ( e1 , e 2 )   F  IE  S i    d 1 e1 
2



s .t . 
1



(3)
e 2  A rg m ax  F  IE  S i   d 2 e 22 

2


The formula (2) and the formula (3) are incentive and compatible constrains of the enterprise 1 and
the enterprise 2.
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3 The Contract Incentive of Different Performance Measurement
In asymmetric cooperation between enterprises, there are two observed signals of output, one of
which is determined by the effort level of the participant, such as the participant’s effective investment
for the cooperation. Meanwhile, the output due to the participant’s significant investment during the
cooperative R & D of the product can also be regarded as the output signal of its effort level, for the
output has nothing to do with the effort level of the enterprise 1. Represented by performance
measurement Ⅰ, this output is S A  ae2   A . In the formula,  means the sensitivity of the output S A
to the effort level of the enterprise 2, and its range is   (0,1] .  A is the random impact on S A





caused by uncertain environment, and it obeys the normal distribution of N 0,  A2 .
The other output is co-determined by the effort level of both sides, such as the production of some
certain qualified product cooperatively produced by both sides. The observed signal is co-determined by
the effort level of the enterprise 1 and the enterprise 2. Represented by performance measurement Ⅱ, it
is S B  f   e1 , e2    B , in which, the noise  B obeys the distribution of





N 0,  B2 . Compared with

S A , the signal S B is more easily to be observed, and with the deepening of cooperative relation, S B is
predictable, so  B ＜  A in general. This chapter is a comparison between the incentive effect of
performance measurement Ⅰ and that of performance measurement Ⅱ.
3.1 The contract incentive of performance measurement Ⅰ
Suppose Si is S A determined only by the effort of the enterprise 2, importing S A   e2   A
into the the contract model of asymmetric cooperation, we get the first order condition:
f
(4)
e1  1
d1
I
(5)
e2 

d2

  

e1 
f1
f1
 f1  f11    f 2  f12 
d1  d 2 
d1
I 

I
2

 r A2 

 d2


(6)

The formulas（4）~（6）show that the effort level of the enterprise 2 is determined by I(the incentive
rate),  (sensitivity to performance measurement to the effort level) and d2 (the effort averse level of
the enterprise 2). The effort level of the enterprise 1 is determined by its marginal product and d1 (the
effort averse level of the enterprise 1). The effort level of the enterprise 2 has the effect on the effort
level of the enterprise 1 by affecting the production function f . The incentive rate is determined by

 A2 (the noise), r (the risk averse coefficient of the enterprise 2),  ( the sensitivity of performance to
the effort level of the enterprise 2), d1 (the effort averse level of the enterprise 1), d2 (the effort averse
level of the enterprise 2) and f ( the cooperation production function).
In order to conduct the discussion about the impact of the contract parameter on the cooperation
incentive, we suppose that the production function is Y  e1  e2 . Importing it into the formula (1) and
the formulas（4）~（6）, we get
1
e1A 
(7)
d1
e2A 

I A

d2

2

2

d 
 r A2 
 d2
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I 
2

d2 
 r A2 
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2
2

 d2



(9)
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the cooperation gain of the enterprise 1:




2
de
11


A
R  
U
W X
2 
2
2
2  d1
2 
2  

d
r

A  
1 

 d2
 

2
1 1

(11)

When S A is only concerned with the effort level of the enterprise 2, we can get the following
conclusions:
1) The formula (7) shows that the enterprise 1 is making regular effort level without any “free ride”.
However, we can infer from the formula (4) that if the effort level of the enterprise 2 causes the increase
of the marginal income of the enterprise 1, the effort level of the enterprise 1 will be increased.
2) When  A2 is decreased, I A , R A and W A will be increased. That is to say, the higher the
corelation between the effort level of the enterprise 2 and the measured performance is, the better the
incentive effect is. Therefore, the incentive effect will be improved in a considerable way if we reduce
the noise diffusion of noise in the signals of performance measurement reflecting the effort level of the
enterprise 2.
3) According to the formula (10), we know that once  A2 is high enough, with the increase of r
and d2 or the decrease of  , the enterprise 1 has to offer the larger regular payment to the enterprise 2
so as to encourage it to participate the cooperation.
3.2 The contract incentive of performance measurement Ⅱ
Suppose Si is S B co-determined by the effort level of the enterprise 1 and the enterprise 2,





importing SB  f  e1 , e2  eB   B

N 0,  B2



into the contract model of asymmetric cooperation, we get

the first order condition:
e1 

e2 

1  I  f1

(12)

d1

If 2
d2

(13)

Different from S A , when S B is the performance measurement, the effort level of the enterprise 1
and the effort level of the enterprise 2 are all concerned with I . Moreover, with the increase of I , the
enterprise 2 has to make more efforts, and the enterprise 1 makes less efforts. Thus, there is the
Double-sided Moral Hazard between them.
Suppose the production function is still Y  f  e1 , e2  , we get the parameter and cooperation gain:
(14)
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the cooperation gain of the enterprise 1 :




1 1
1
 U
WB   

2  d1
1
2 1
2 

d 2    r B  

 d1 d 2
 

(18)

When S B is co-determined by the effort level of the enterprise 1 and the enterprise 2, the impact of
the noise diffusion on the incentive effect is similar with that of S A : when  B2 is decreased, I B , R B
and W B will be increased. Therefore, when we reduce the the noise diffusion in the signal of any
performance measurement and increase the corelation between the effort level and performance
measurement, the incentive effect will be improved significantly.

4 The Analysis of the Contract Subject’s Behavior Under Different Performance
Measurement
This is a comparison of the optimal effort level between the enterprise 1 and the enterprise 2 under
different performance measurement and the incentive effect caused by different contract behaviors.
1) The optimal effort level of the enterprise 1: e1A  e1B .
Having nothing to do with the noise diffusion of performance measurement, when S A is the
performance measurement, the effort level of the enterprise 1 is above the optimal effort level when S B
is the performance measurement. The reason is that when S B is the measured performance, the
enterprise 1 can avoid more effort level due to the effort of the enterprise 2 , for there is Double-sided
Moral Hazard.
2) The optimal effort level of the enterprise 2: under the two performance measurements, the
relative effort level of the enterprise 2 is determined by noise diffusion, the effort averse level of the
enterprise 1 and the risk preference level of the enterprise 2.
When the value of  A , d1 or r is lower, or the S A is more accurate, and e2A  e2B , for “free ride
“ of the enterprise 1causes more risk for the enterprise 2 and the effort level of the enterprise 2 will be
decreased. Thus, there must be extra compensation to encourage the enterprise 2 to make more efforts.
On the contrary, if  A under the S A is higher, or the effort averse level of the enterprise 1 and the risk
averse level of the enterprise 2 are higher, the effort level of the enterprise 2 under S B will be higher,
and the incentive effect will be better. Therefore, the S A determined only by the effort level of the
enterprise 2 increases the risk of the risk averse enterprise 2.
3) If  A2   B2 , and   1 , I A  I B , R A  R B and W A  W B .
Due to the low efficiency caused by Double-sided Moral Hazard, under the performance
measurement S B , the enterprise 1 can save more efforts because of the effort of the enterprise 2. Thus,
the incentive rate, the payment of the enterprise 2 and the cooperation gain of the enterprise 1 under S B
are respectively lower than that under S A .

5 Different Contract Subjects’ Choice of Performance Measurement
According to the above analysis, the choice of performance measurement in asymmetric
cooperation has significant effect on the subject’s contract behavior, incentive effect and cooperation
gain.
1) The effort level of the participant caused by different performance measurement is different.
The environment parameter affects the optimal choice of both sides in designing the contract of
asymmetric cooperation. The main parameters that have impact on the effort level of both sides consist
of performance measurement, noise diffusion of performance measurement, the sensitivity of output to
investment, the risk averse level of both sides, the effort preference level of both sides and collaboration
output function, etc. If we reduce the noise diffusion in the signals of performance measurement and
strengthen the corelation between the effort level and performance measurement, the incentive effect
will be improved in a considerable way.
2) The choice of performance measurement is determined by sensitivity and precision of various
performance measurement.
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The performance measurementⅠ avoids the Double-sided Moral Hazard. Thus, the factor making
S A more precise or the performance S A easy to be got or  A lower, and the performance
measurement Ⅰ has better incentive effect. However, with the increase of noise diffusion  A of S A ,
its incentive effect and the effort level of the enterprise 2 will be decreased gradually, and the
performance measurement Ⅱ has better incentive effect. With the increase of noise diffusion, the effort
averse level of the contract superiority side is higher, on the one hand, the risk compensation of the risk
averse enterprise 2 is increased, reducing the effort level and cooperation gains of the enterprise 2; on
the other hand, the enterprise 1 can save efforts due to the effort of the enterprise 2, then the effort level
of the enterprise 1 is decreased, the cooperation gain is decreased, leading to the Double-sided Moral
Hazard. At that time, the preciseness of S A is decreased by more noise of performance measurement.
The performance measurement S B is better.
3) The basis of the contract subject’s choice of performance measurement
In the design of contract in asymmetric cooperation, for the contract superiority side, the change of
two performance measurement is based on the comparison of the gains of the superiority side ( the
enterprise 1 ) under the two conditions. That is to say, the critical condition for the superiority side to
change the performance measurement is WA  WB . By means of the formulas (11) and (18), we get

2



1

(19)
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 d1 d 2
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If there is negotiation, and the participant can choose the performance measurement, the participant
can decide the performance measurement in the contract by the comparison between RA and RB .
According to the formulas (10) and (17), we get the critical value of the participant choosing the
performance measurement:
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4) The choice of performance measurement of SMEs and related enterprises
The resource-constraint SMEs keep cooperation relations with suppliers, customers and other
partnership, sharing their resource to accumulate competitive advantage for advance. In the cooperation
between SME and related enterprises, if the performance measurement has no or less noise diffusion, or
if the risk of SME is modest, and the chosen performance measurement is only concerned with the effort
level of SME, the related enterprises will not be the “free rider” and they will make the efforts equaling
the marginal contribution. The SMEs will also make more efforts, then there is no Double-sided Moral
Hazard. On that condition, the two sides can achieve the optimal incentive and obtain the optimal
cooperation gain. If the chosen performance measurement is co-determined by the related enterprises
and SMEs, on the one hand, the large enterprise will be “free rider”, making less efforts because of the
effort of SMEs; on the other hand, the “free ride” of the large enterprises increases cooperation risk, the
SMEs will reduce their effort level to reduce the cooperation risk. The existence of Double-sided Moral
Hazard leads to the decrease of cooperation gains.

6 Conclusions
The performance measurement, the noise diffusion of performance measurement, the sensitivity of
output to the effort, the risk averse level of both sides, the effort preference level of both sides and the
collaboration output function in asymmetric cooperation have significant impact on the contract subject
behavior, the contract incentive effect and the cooperation gain. The effort level of the participant caused
by different performance measurement is different. When we reduce the noise diffusion in signals of
performance measurement and strengthen the corelation between the effort level and performance
measurement, the incentive effect will be improved in a considerable way. The choice of performance
measurement is determined by sensitivity and preciseness of various performance measurement. The
performance measurement Ⅰ determined by the effort level of the participant has the better incentive
effect then the performance measurement Ⅱ co-determined by the effort level of both sides, for the
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performance measurement Ⅰ avoids the Double-sided Moral Hazard. However, with the increase of
noise diffusion of the performance measurement Ⅰ, the incentive effect and the effort level of the
participant will be decreased. On that condition, the performance measurement Ⅱ has the better
incentive effect. The basis of choosing the two performance measurement can be determined by
comparing the gain of the contract designer under the two conditions.
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Abstract: Based on the GEM model and questionnaires method, this paper has evaluated Wuhan City
Small and micro businesses entrepreneurial environment from the financial support, policy support, the
government projects, education and training in nine aspects of 33 indicators. And has analyzed the
current bottleneck in Wuhan area Small and micro businesses in entrepreneurial environment. Finally.
Finally, the paper put forward countermeasures, such as the construction of the financial support
system, set up the reform of tax policy, achievement transformation platform, the establishment of a
comprehensive public service center.
Key words: Small and micro businesses; Entrepreneurial environment; GEM model

1 Introduction
In the knowledge-based economy and information society, with increasing employment pressure
year by year, promoting employment by encouraging entrepreneurship is crucial to solve the
unemployment problem. Encouraging and supporting the development of small and micro enterprises is
the most common practice to sustain entrepreneurship and reduce unemployment in many countries.
Small and micro enterprises, first proposed by Lang Xianping, a famous Chinese economist, in
2011, primarily include small businesses, micro-enterprises, family-owned enterprises and individual
business [1]. To support small and micro enterprises establishment does not only help enhance the level
of social employability, but also promote China’s economic restructuring and industrial upgrading.
However, the founding of small and micro enterprises is largely constrained by entrepreneurial
environment. Currently, there is a lack of quantitative analysis of the entrepreneurial environment on
small and micro enterprises and no agreed criteria for its classification in academia. Among foreign
scholars’ researches into constitution of the entrepreneurial environment, there are two most influential
results: the one is the five-dimensional model proposed by Gnyawali and Fogel, and the other is
nine-dimensional model proposed by the Global Entrepreneurship Monitor (The Global
Entrepreneurship Monitor, GEM)[2]. Based on GEM theory and other relating references, this article,
through field research on small and micro enterprises in Wuhan, constituted 33 indexes to evaluate the
entrepreneurial environment, deeply analyzed the bottlenecks they may face in the current business
environment and finally made relevant suggestions and countermeasures.

2 Design of Evaluation System of Entrepreneurial Environment for Small and
Micro Enterprises
2.1 Theoretical model of GEM
GEM, the Global Entrepreneurship Monitor, is a research project jointly initiated by the London
Business School and US Babson College. Its purpose is to study the global trend of entrepreneurial
activities, to explore the driving force and the mechanism of them, and to make assessment of national
policies related to them. Firstly initiated in 1997, the project has now become a general research project
of entrepreneurial environment around the world. The entrepreneurial environment studied by GEM
includes 9 dimensions theoretically as follows: financial support, government aid, government programs,
education and training, conversion of research achievements, business environment, market exposure,
infrastructure construction, and cultural and social norms, which have been accepted and recognized by
most scholars.
2.2 Constitution of evaluation indexes

The evaluation model of small-and-micro enterprises’ entrepreneurial environment is relatively
complex and systematic, containing multiple variables that are uncertain and directly measured. In
order to study the relationship between these variables, this paper, on the basis of the GEM and a
large amount of reading references, improved the multi-dimensional evaluation indexes and built 33
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sub-indexes to evaluate small and micro enterprises ’entrepreneurial environment (as in Table 1).
2.3 Analysis of the findings
With most companies in the Small-and-Micro-Enterprise Startup Park in Wuhan as study
subject, this paper carried out this study by field study and questionnaires, distributing 320
questionnaires with 287 valid ones retrieved. Through the compiling, statistics and analysis of the
data from these questionnaires, the weights of the factors influencing the entrepreneurial
environment of small and micro enterprises were obtained and later experts were invited to grade
them. 100 points stands for high level of satisfaction, 80 points satisfaction, 60 points average of
satisfaction, 30 points dissatisfaction, and 0 point low level of dissatisfaction. The calculating
method is to divide the sum of the scores of the retrieved questionnaires for each index by the
quantity of all the valid questionnaires to get an average score for each index and all of these
average scores were then weighted according to the weights of the index of layer C in the table
below. In this way, the satisfaction level of the business environment was obtained. Through
investigation and calculation, taking 100 as full mark, the satisfaction level of small and micro
enterprises is 63.30321, which reveals that the entrepreneurial environment of small and micro
enterprises in Wuhan is average.
Table 1
Layer A

Evaluations of Small and Micro Enterprises’ Entrepreneurial Environment
Layer B

Financial
Support

Index of layer C

weights of
layer C

bank loans

0.0410

availability of collateral

0.0275

micro-financing

0.0331

friends and relatives’ lending

Government
support
Evaluations
of small and
micro
enterprises'
entrepreneuria
l environment

Government
projects

Education and
Training

Transformation
of research and
development
results

weights of
layer B

0.1653

0.0256

credit ceiling

0.0381

policies of favorable tax

0.0471

affordability of the tax burden

0.0355

market access policy

0.0312
0.1784

governmental policies
（The standards of examination and approval,
regulation and punishment ）

0.0346

legal protection

0.0300

tender policies for procurement of government
projects

0.0371

access requirements for government projects

0.0398

Entrepreneurial courses for colleges and
universities

0.0370

entrepreneurial training provided by
government

0.0548

opportunities for small and micro enterprises to
have access to new research and new
technology

0.0361

affordability of new technologies

0.0472

applicability of scientific and technological
achievements

0.0584

0.0769

0.0918

0.1417
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Business
Environment

market
exposure

Infrastructure
construction

Cultural
and
social norms

examination and approval by administration of
industry and commerce

0.0267

guide to entrepreneurial services by
administration organ

0.0412

The influence of government departments on
small and micro enterprises

0.0288

Improvement of hard and soft environment by
government

0.0251

openness of the economy

0.0278

market openness of small and micro enterprises

0.0305

public transportation

0.0211

supply of water and electricity for enterprises

0.0234

network, communication service

0.0165

site for business operation

0.0132

expense of business site

0.0318

awareness of fair competition

0.0118

conception of social equality

0.0088

encouragement of entrepreneurship

0.0096

social credibility

0.0213

mainstream media campaign

0.0083

0.0967

0.0834

0.1060

0.0598

3 Existing Entrepreneurial Difficulties of Small and Micro Enterprises
3.1 Financing difficulty of small and micro enterprises
The tight budget and the financing difficulty have become a significant barrier for small and micro
enterprises in their entrepreneurial process. Their small size, insufficient assets, lack in enough collateral
and great uncertainties in technology and market result in the difficulties in attracting venture capital and
getting loans from banks. The survey shows that only 35% of respondents expressed their satisfaction
and comparative satisfaction in terms of bank loans, and only18% respondents in terms of loan ceiling,
reflecting that most owners of small and micro enterprises are confronted with financing difficulty.
Additionally, previous financial funding support for small and micro enterprise was mainly free subsidy
used in a “point to point” way, just as “sprinkling black pepper”, so that the number of beneficiary
enterprises and the level of subsidy was relatively low and almost eighty percent of the small and micro
enterprises were unable to obtain financial support.
3.2 Insufficient government support
The investigation shows that 90% of the surveyed companies have some understanding of the
successive and favorable policies by government at all levels, asserting the encouragement and support
of businesses by these policies which strengthened their confidence. 30% of respondents think of the
current policies as a relief of the predicament of the enterprises’ production and operation. But in
terms of tax discount and burden, there is no more than 40% of satisfaction. More than 60% of small
and micro enterprises still consider the tax burden as heavy and the tax discount as insignificantly
improved and they believe that the beneficiaries of the tax cut policies are just self-employed
businessmen and a tiny part of micro firms while the tax pressure of most small and micro businesses
cannot be alleviated by the policies.
3.3 Poor transforming ability of research achievements
Owing to the lack of funding and narrow resources channels, it is especially difficult to transform
the research achievements into market profits. First, being underfunded is the stumbling block of
transforming the achievements into market profits. Over 73% of the respondents said that the cost of
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transforming achievements is a huge burden. Secondly, obtaining a patent just means that it is a new
technology. The market cycle of such patents as utility model patents and design patents is relatively
short; on the other hand, incorrect evaluation of patents and difficulty in finding partners also decrease
the transforming rates of patents.
3.4 Urgent improvement of the corresponding soft environment
There is a lack of corresponding soft environment that small and micro enterprises need to develop
and a shortage of professional service platform to which more than half of the respondents indicated that
in addition to production, research and development, and starting business, departments concerning fire
protection, environmental impact assessment, water supply, power and communication supply are all
closely related. The lack of professional service platform causes small and micro business proprietors to
be subject to the difficulty in dealing with administrative affairs. It is urgently needed to provide
consulting services in the approval period and marketing process of a new product as well as guidance
services in how to go through the formalities of examination and approval by concerning administration
organs.

4 Countermeasures and Suggestions to
Environment of Small and Micro Businesses.

Improve

the

Entrepreneurial

4.1 To construct the financial supporting system
To construct a sound financial support system is the key to help small and micro enterprises grow.
On one hand, we should speed up the construction of policy-related financial system, establish a
multi-level capital market and financing platform, broaden the financing channel for enterprises in an all
round way to create a good investment and financing environment. On the other hand, financial
institutions should pay more attention to small and micro enterprises so as to make more operational
credit policies, to increase loan species and reduce loan limits. At the same time, we should also actively
establish the linkage mechanism of capital market, venture market and small and micro enterprises, and
increase the efforts to support venture investment by full use of the securities investment policies and
tools to extend financing of small and micro enterprises to the security market and technological
property right transaction market, gradually breaking the single financing pattern of enterprises’ — bank
financing.
4.2 To reform the tax policy
The intensity of tax reduction and exemption should be specifically increased for small and micro
enterprises. There also should be an establishment of the long-term preferential tax policies according to
the developing characteristics of small and micro enterprises and a moderate extension of the
preferential period. In reference to the rate of the value-added tax, income tax and other tax policies,
the small and micro enterprises should be given more preferential treatment to generally lower their tax
rates. In accordance with the principle of the equal tax burden and fair competition, the tax preferential
policies should be carried out in consideration of the distinction and the classifications of small and
micro enterprises to create equal tax policy environment for enterprises of various economic features
and to give the full play to the guiding role of taxation in the development direction of small and micro
enterprises and industrial.
4.3 To build platform for achievement transformation
We should accelerate construction of transaction market of technology property rights. On the basis
of online technological trading platform, the scientific and technological achievements transformation
service platform should be build and the information database of scientific and technological
achievement suppliers and demanders as well can be set up so as to improve technological transaction
mechanism of online technological market. The expenses of small enterprises’ online publicity and
administration and other relevant costs could be exempted to facilitate knowledge flow and technology
transfer of small enterprises. We will also improve and encourage small enterprises to take measures to
achieve its technological achievement transformation and industrialization. To be specific, the provincial
technology plan can give priority to the small enterprises that acquire technological achievements and
achieve industrialization in park zone through the achievement transformation service platform; the
specialized funding of Intellectual Property Right (IPR) would provide preferred enterprises that form
their innovative IPR through absorption and re-innovation and then achieve technological transfer with
the platform.
4.4 To establish comprehensive public services center
Taking small enterprises park zone as a carrier, the government should develop "small enterprise's
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comprehensive service center", and constantly improves its services so as to provide for small
enterprises policy counseling, administrative approval and comprehensive coordination of technology,
industry and commerce, financing, guarantee, law, taxation, intellectual property, credit evaluation,
business counseling, business management to achieve resources sharing and collaborative services. With
the full play to the role of small enterprises as an incubator, the government needs to establish the
advisory boards based on the park zone and to organize some specialized committees in respect to
management consulting, technology innovation guidance, financing services and information services,
to provide decision-making counseling for small enterprises operating activities. Overall, the
government should get a comprehensive understanding of the small and micro enterprises’ demand in
terms of technology, markets, finance, intellectual property, personnel training so as to actively
coordinate the development of the enterprises.

5 Conclusion
With the rapid development of China’s economy, small enterprises, as an emerging industrial
pattern, is at the stage of the rapid development and is a core strength to provide outsourcing services
and ancillary products for large enterprises, which plays a key role in improving product quality,
prompting economic development and alleviating employment pressure. Constructing the financial
support system, reforming tax policy, building achievement transformation platform
and
comprehensive public service center can be an effective method to solve the difficulties small
enterprises may face in the entrepreneurial process and to further enhance its technological innovation
and industrial competitiveness.
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Abstract: Night vision enhancement systems (NVESs) have been developed to improve visibility at
night through supplementing drivers’ direct vision with additional information shown on a display,
rather than replacing drivers’ direct vision. Existing studies have shown that NVESs can increase
recognition distance, however, NVESs still have a low popularity rate among vehicle owners. This could
be due to the following reasons: (1) the price for a NVES is too expensive for many drivers; (2) most
drivers are concerned about the distraction problem with any in-vehicle devices; and (3) a very
complicated nighttime driving experimental environment is required for studying NVESs, making
progress in the study of NVESs very slow. In this study, 24 experienced drivers from Northeastern
University used and tested simulated production NVESs in the driving simulator at Virtual
Environments Laboratory and were required to complete two experimental trials, each individually.
They were divided into three groups of eight. Each group was tested against one of the following: (1)
control-group without NVESs; (2) using near-infrared (NIR) NVES; and (3) using far-infrared (FIR)
NVES. In addition, each participant drove in two different weather conditions – one in clear weather and
the other in foggy weather. Results showed that instead of distracting drivers and degrading driving
performance, implementation of current NVESs on production vehicles could actually improve drivers’
nighttime driving performance and pedestrian detection ability at an acceptable distraction level,
especially in adverse weather conditions like fog.
Key words: Night vision enhancement system; Automatic pedestrian warnings; Drivers’ distraction;
Hazard detection; Driving simulator

1 Introduction
Nighttime driving safety is always of great concern as many severe and fatal crashes occurred at
night. NVESs are primarily proposed and designed to enhance the visibility of road beyond drivers’
vision field, especially for pedestrians and animals on road (e.g., Rumar, 2002). It works by providing a
reimaged view of the real road scene captured by an infrared sensor camera on a separate in-vehicle
display to drivers, with a longer seeing distance beyond the reach of vehicle’s highlights. Tough
researchers agree that the theories of NVESs can considerably improve drivers’ nighttime visibility and
therefore increase the overall nighttime driving safety, they also admit that potential drivers’ distraction
from necessity of dual scanning may decrease the benefits gained from NVESs.
A number of studies were concentrated on evaluating the newly improved NVESs that combined
with APWs (eg.,Tsimhoni et al., 2005; Kallhammer, 2009; Tsimhoni et al., 2007; Mahlike et al., 2007;
Bertozzi et al., 2004; Rumar, 2002, Lim et al., 2010). The conclusion from these studies as well as
studies by other researchers was that APWs should help both NIR and FIR NVESs to be further
effective in increasing object detection distance, but the effect on reducing drivers’ workload and
distraction were inconclusive for the new NVESs. Also, NVES’s performance under adverse weathers
like raining, fog and etc., remained unclear.
This research focuses on developing an affordable and integrated experimental platform that can
provide drivers using current production NVESs with a realistic nighttime driving experience, all by
simulations. Study on both NIR and FIR NVESs’ overall benefits and driver distraction were conducted
on this platform with the purpose of exploring both the advantages and disadvantages of current
NVESs.Recommendations relating to the future improvements for NVESs in terms of deducted drivers’
distraction and enhanced drivers’ hazard detection abilities were also discussed upon the results.
Measures of three formats were collected and analyzed: subjects’ visual behavior; subjects’ driving
performance; and subjects’ subjective assessment of both mental workload and system rating.

2 Method
It was hypothesized at the beginning of this study: 1) NVESs will increase detection distance and
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accuracy to the potential hazard at which drivers were able to respond, especially by FIR NVES; 2)
Adverse weather condition like fog will affect NVESs performance in hazard detection and accuracy,
especially for NIR NVES; 3) NVESs’ hazard detection performance will vary by hazard status and
hazard appearance distance. The methods for this study are presented in four categories: driving
simulator setup, experimental design, experimental procedure and data analysis methods.
2.1 Experiment settings
The experimental test was conducted on a virtual platform in an advanced driving simulator at the
Virtual Environment Laboratory (Figure 1).

Figure 7 Advanced Driving Simulator

The simulator consists of a fully realistic vehicle dynamic system: driver’s cabin, steering wheel,
gas and brake pedals. For this study, a simulated nighttime driving environment was ran on a Mac Pro (4
GB memory; 2 Quad-Core Intel Xeon; NVIDIA Geforce 8800 GT), and projected onto a curved screen
with a resolution of 1280*960 pixels. The visual system featured one out of three front visual channels
with a field of view of 60 degrees. Simulated NVESs were run on a Macbook Pro (4 GB memory; Intel
Core 2 Duo; NVIDIA GeForce 320M) and displayed on the screen with a resolution of 600*800 pixels.
The size of the display and screen setting were chosen to resemble a six-inch in-vehicle display. The
display was positioned to right of the subject’s horizontal line of sight as a head-down display, varying
to some extent with the height and posture of the subject. A Canon camera was used to record the drivers’
visual behavior data. It recorded the eyes’ directions of subjects.The red circle in Figure 2 indicates the
location and direction of the camera.

Figure 8

Camera’s Position

2.2 Simulations setups
Simulations in this study were mainly composed of four factors: 1) driving environment, 2)
potential hazard (driving scenario), 3) NVESs and APWs.
2.2.1 Nighttime Driving Environment
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Driving environment simulated both downtown and rural road, which was connected by a
90-degree curve road. In the rural environment, the road type was unlit two-lane asphalt with a gravel
shoulder, and with sparse residence houses, schools, fire station and farms along the road. In the city
downtown environment, the road type was mostly four-lane asphalt with a raised curb and was lighted
by the road lamps and building’s light, where the outer lane was a parking lane. There was traffic,
apartment buildings, and commercial structures along the road. Left picture in Figure 3 displays a
simulated scene in downtown environment.

Figure 3

Simulated Downtown Scenes under Clear (Left) and Foggy (Right) Weather Conditions

Weather conditions were another issue considered in this study. This study set the visibility in clear
weather up to 76 m/250 feet by subjects’ eyes, in fog up to 60 m/200 feet. Right picture in Figure 3
shows a simulated foggy scene of downtown environment.
2.2.2 Potential Hazard
Once the environment was configured, hazards were implemented. According to the national
pedestrian fatalities report, a total of 20 hazard events were developed according to the most frequent crash
actions and locations, and the prototypes of the hazards were extracted from the recorded driving videos.
Each hazard had an initial status and would involve some actions like running, walking, standing, jogging
and riding bicycle. In total, 10 running, walking, jogging pedestrians were defined as moving hazards in
this study, 5 people riding bicycles for cycling hazards, and 5 standing pedestrian as standing hazards.
Hazards are placed along the driving route at different locations with three distance ranges: less
than 100m (328 feet) at an average of 75 m (246 feet), 100 – 200m (328 – 656 feet) at an average of 150
m (492 feet), and longer than 200m (656 feet) at an average of 250 m (820 feet). Ten hazards are placed
in the downtown environment, and the others are placed in the rural road environment.
2.2.3 NVESs and APWs
For this study, the NVESs on BMW and Benz are prototypes for FIR and NIR simulations in this
study. Simulated APWs follow the specifications of APWs on Audi. Abundant videos and pictures of
those systems can be found online. Simulations of NVESs take those resources as simulation templates
and extract useful information from them. Table 4.3 specifies the properties and image effects of the two
NVESs. For APWs, once detected, the pedestrian is highlighted in yellow square as a warning. If the
detected pedestrian moves into your path, they are highlighted in red square with a warning sound,
signifying a possible critical situation.
Table 3 Simulation Properties of NVESs
FIR NVES (BMW)
NIR NVES (Benz)
Field of view
Visibility

Image effects

36o
304 m (1000 feet) in both foggy and clear
weathers

Monochrome thermal image
looks glowing;

Roadway signs and other bright
objects are dim;

No glare effects in image;

36o
152 m (500 feet) in clear/ 122 meters (400
feet) in foggy

Monochrome image has normal
contrast pattern;

Road signs visible;

Glare/image blooming from
oncoming lights;

2.3 Experimental design
This experiment was a mixed between/within-subjects 3×2 factorial experiment producing a total
of (a)(b) = (3)(2) = 6 treatment combinations (Table 2).One of the independent variables, factor A, was
the type of NVESs, consists of A = 3 levels – Base without NVES, Far-infrared (FIR) NVES, and
Near-infrared (NIR) NVES (designated a1, a2, and a3); dependent variable - factor B, consisted of B = 2
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levels – Clear weather and Fog weather (designated b1 and b2).
Table 2
A levels

Six Treatment Combinations

A1

A2

A3

B1

BASE-Clear

NIR-Clear

FIR-Clear

B2

BASE-Fog

NIR-Fog

FIR-Fog

B levels

To avoid memorization of the simulated scenarios (carryover effect) for the participants, six
treatment combinations were divided into three groups. Each group contained two treatment
combinations. The orders of the treatment that the participants drove were balanced across the subjects
in each group.
The final sample consisted of twenty-four subjects (mean age = 36 years, range = 25 to 55 years;
12 male, 12 female). All subjects held a valid drivers' license and are experienced drivers. The average
reported driving experience was 15 years. All drivers drove at least 5000 miles per year and least 1000
miles at night per year. None of the subjects had any record of night collisions. One subject reported to
know the concept of NVESs, and 3 subjects reported to know the concept of automatic pedestrian
warnings. However, none of them had tried either NVESs or Pedestrian detection systems before.
2.4 Experimental procedure
Upon arrival at the Virtual Environments Laboratory, subjects signed a consent form, filled out a
background and pre-test simulator sickness questionnaire (SSQ) form, and were given a short
orientation about the goals of this study and the duration of sessions. Also he/she was instructed to drive
in the simulator and press the brake pedal as soon as they detected any pedestrian or cyclist, and to
continue driving in the same lane. Each subject had a 2-minute training trial on a straight road and a
curved road to gain familiarization with the driving simulator and to assure his/her ability in driving.
Vehicle’s speed was fixed, but subjects were required to control the vehicle via braking pedal and
steering wheel, per the instructions. Upon completion of practice, the test phase started. Subject was
required to complete two 4-minute experimental trials. Subjects’ eye movements and driving
performance data were recorded. Immediately following completion of test phase, a post-test SSQ
form, systems rating form and NASA_TLX questionnaire were administered.

3 Result

Detection Distance m

A repeated measures analysis of ANOVA and t-test are performed for the following dependent
variables. Significance at a 0.05 level of confidence has been done for each parameter.
Looking at the distance to hazard at the brake response, there was significant main effect from
NVES type, F (2, 21) = 35.45, p < .05 (Figure 4). The distance values in the figure were average among
all hazards, and therefore were not representative of particular hazard events. Although clear weather
detection distance tended to be greater than that of fog weather, the main effect of weather conditions, F
(1, 21) = 1.21, and the interaction between NVES type and weather conditions, F (2, 21) = 1.39, were
not very statistically significant.

Mean Hazard Detection Distance
CLEAR, FIR,
132.99
CLEAR, NIR,
94.55 FOG, NIR,
96.74
CLEAR, BASE,
61.23
FOG, BASE,
58.05

Figure 4

FOG, FIR,
160.45

CLEAR
FOG

Hazard Detection Distance (m) by NVESs and Weather Conditions and NVESs
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For the number of missed hazards, tough the differences among conditions were not statistically
significant, both FIR and NIR systems had visibly improved the proportion of missed hazards. The
insignificant factor of weather conditions proved that though the adverse weather could modify the
thermal footprint of bodies, limit the effectiveness of infrared systems (M. Bertozzi et al., 2003), NVESs
could still fulfill their performance. Current test may underestimate the real-world benefits of the both
NVESs and APWs in terms of how the systems might affect general preparation to respond to and avoid
a pedestrian. In real world driving, when a hazard is appeared and highlighted in the display, drivers
would begin some avoidance responses to pedestrians before they are visible - e.g., slowing down, being
prepared to steer, or brake.
Figure 5 shows the average total time glance off-road. Tough statistically insignificant, total
glance-off road duration by drivers with FIR NVES tended to be about 13% greater than with NIR
NVES. The result may be related to the scanning problem associated with FIR NVES, as many
relatively warm objects are irrelevant to driving tasks but are highly conspicuous in FIR system display.
However, even for the group that had the greatest mean eyes-off road time (124.54s), the average
eyes-off road time (6.23s) for a hazard was only 6.23s, which is just a half of value of the NHTSA
Guidelines criteria (12s) for a single task.

Mean Total Time Glance
FOG, FIR,
124.538
Off-Road CLEAR,
FIR,
115.36
FOG
CLEAR
FOG, NIR,
99.583
CLEAR, NIR,
113.768

Time s
Figure 5

Total Time (s) of Off-Road Glance by NVESs and Weather Conditions

NASA-TLX questionnaire further evaluated drivers’ distraction by comparing the results between
NVESs and non-NVESs trials. Results showed no difference in general system appraisal. Though
statistically insignificant, average scores decreased from 35.10 by using no NVESs, to 34.06 by using
FIR NVESs, and further down to 25.52 by using NIR NVESs. Two factors may have contributed to this
result: (1) subjects were given the experimental instructions to find hazards as soon as possible; and (2)
subjects attempt to do well in the experiment. It is likely that in real-world situations, drivers would not
be as vigilant and would not keep their workload at high levels continuously unless prompted by an
automated system. Thus the workload would likely be further decreased in real driving when using
NVESs.

4 Conclusion
The experimental data confirms that commercial NVESs currently available on the market can
have a positive impact on improving both driver and pedestrian safety by allowing drivers to respond at
a longer distance with a higher accuracy. It appears that NVESs are more statistically beneficial in
improving drivers’ performance in foggy weather; while in clear weather the benefits are not as obvious
as those for the case in foggy weather. Overall, although FIR NVESs are more effective than NIR
NVESs as FIR NVESs have a longer visual guidance and more stable performance in adverse weather,
NIR NVESs with a more realistic picture are preferred in clear weather conditions.
The exploratory analysis of glance behaviors and subjective questionnaires suggests that subjects
are vigilant and more distracted when using NVESs. However, the distraction may not necessarily have
a negative impact on drivers’ performance. According to drivers’ distraction criteria for driving
simulator study by NHTSA, FIR NVESs had a higher distraction rate than NIR NVESs and failed to
pass one criterion because over 15% of the tested subjects have glance duration longer than 2.0 seconds.
Results from NASA_TLX questionnaires further reinforce this result as subjects rate higher scores of
mental workload when using FIR NVES versus using NIR NVES. However, subjects’ good
lane-keeping performance suggests that distractions brought by NVESs may not necessarily affect the
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drivers’ overall driving performance. Based on the results from this study, it can be concluded that
commercial NVESs currently available on the market can help enhance the drivers’ performance and
safety while keep drivers’ distraction to an acceptable level.
We recommend that further studies on NVESs carried out on this platform with the following
emphases:
● NVESs by FIR sensor, NIR sensor and fused-sensor should be studied and compared with the
specifications in hazard detection performance, visual behavior and mental workload;
● Automatic warnings for non-pedestrian hazards, mainly animals, should be tested. Methods that
can improve the warnings of dynamic hazards to drivers should also be considered and studied;
● The long-term effects of exposure to the NVESs should be studied in terms of driving
performance, user satisfaction, visual behavior and mental workload.
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Abstract: In recent years, industrial clusters, as an important factor in stimulating regional economic
growth, has attracted great attention to related organizations at home and abroad. And that proceeding
collaborative innovation through the interaction, as the fundamental characteristics of industrial cluster
innovation, plays a vital role in the development of industrial clusters. Therefore, this paper is started
from related theory of industrial clusters, clearing the relationship between industrial clusters and
innovation. Then, I construct the evaluation model and index system of industrial clusters collaborative
innovation ability, by utilizing the principal component analysis. Moreover, on this basis, I do further
summary and analysis of evaluation index. Finally, there are corresponding countermeasures and
suggestions to enhance coordinative innovation capability of China's industrial clusters.
Key words: Industrial clusters; Collaborative innovation; Innovation ability; Principal component
analysis

1 Introduction
Judging from the experience at home and abroad, industrial clusters can enhance the competitive
advantages in a region, stimulate regional economic growth, promote the industrialization process, and
increase the development of SME, all of which are indisputable facts of significant contributions of
industrial clusters. Today, regional economic integration has become a new trend of the development of
global economy. With this trend, industrial clusters play a more and more important role in the
development of a country and a region[1].
For the first time, the British Alfred Marshall systematically studied the phenomenon of industrial
clusters, laying the foundation for the industrial cluster theory. Then, in the 1980s, Porter made famous
“diamond system” in the “Competitive Advantage of Nations”; Afterwards, Krugman(Paul R.Krugman)
broke the existing territory, bringing spatial issues into the economic analysis. Moreover, Padmore[2] et
al(1998), on the basis of Porter’s “diamond model”, built a GEM model to evaluate industrial clusters
competitiveness and they determined the factors affecting the competitiveness of industrial clusters:
resources; facilities; suppliers and related auxiliary industries; businesses structure, strategy and
competition; local competition; and external markets. In China, Professor Wang Ji-ci studied most the
relationship between enterprise clusters and technological innovation. She was currently one of the
scholars who had the most systematic and thorough research. In addition, many other scholars[3] also
took different approaches to study China's industrial clusters. They got conclusions by the cases
compared with the international theory. Then, Chen Qianqian, Wang Ji-ci(2005) analyzed and confirmed
that the shoes industry cluster still remained in the increasing value link of production[4]. In recent years,
many problems, during the rapid development of Chinese industrial clusters, have become increasingly
prominent, such as, increasingly serious external constraints, serious shortage of technological
innovation capability, most of industry cluster in low cost basis rather than innovation-based, uneven
industrial level within clusters, management confusion and so forth.
Therefore, this paper aims at capabilities for industrial clusters collaborative innovation, on the
basis of the related theory[5] study. It builds the assessment model and index system of industry clusters
collaborative innovation capability, through the use of principal component analysis. Continuously, it
elaborates the concrete steps and methods of the model. In the final-built index system, based on the
studies of status quo of China's industrial clusters’ development, there are strategies and
recommendations to improve China's industrial clusters collaborative innovation capabilities.

2 Construction of Index System

This paper is supported by the National Social Science Fund Project (13BGL011),Humanities and Social Science
Fund Project of Chinese Ministry of Education (12YYJZH131), grants from Wuhan Youth Chenguang Program of
Science and Technology in China (NO: 201271031387) and Soft Science Research Program of Hubei
Province(2014BDF080)
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Based on foreign scholars’ study of influence factors[6] of clusters collaborative innovation ability
and The basic principles of index selection for scientificity, authenticity, comparability and operability,
This paper designed industry cluster collaborative innovation ability evaluation system shown in the
following table.
Table 1
Target layer

Industry Cluster Collaborative Innovation Ability Evaluation System
Principal Component
No.

ability evaluation of
industrial clusters
collaborative innovation

profit and tax

X1

The number of enterprises within a cluster

X2

Unit
billion

Regional per capita GDP

X3

Yuan

Technical trading market turnover

X4

Yuan

Industry output

X5

billion

Employment

X6

thousand

Product exports to GDP ratio

X7

%

Number of external research institutions

X8

Number of cooperation projects

X9

The total amount of venture capital

X10

R&D capital strength index

X11

%

R&D staff input intensity index

X12

%

Industrial chain completeness

X13

Coefficient of new equipment

X14

%

the intensity of attracting Preferential policies

X15

%

Government's investment per year

X16

thousand

New product output value ratio

X17

%

The number of jobs offered

X18

survival rate of Incubator businesses
Introduction of technology funding proportion of
sales income
Patent owned indicator

X19

%

X20

%

intermediary service organization of

X22

Technology

X21

Engineering staff grade

X23

IPR protection

X24

%

As one systematic project which gain market from the research and development, the
transformation, the scale of production and sales operations, Industrial cluster[7] is a complex system
with a variety of inputs and outputs. Essentially, evaluation of collaborative innovation ability is a
comprehensive evaluation system with multi-index. At present, the domestic and foreign have proposed
dozens of comprehensive evaluation method. Generally, they can be summarized into two categories:
subjective weighting evaluation and objective weighting evaluation. Subjective weighting evaluation
includes AHP, fuzzy comprehensive evaluation method and other methods, mostly using qualitative
methods, Some experts get the weights from subjective judgment based on experience; Objective
weighting method is to determine the weights based on correlation between indicators or the coefficient
of variations of indicators. There are gray correlation method and principal component analysis[8].
Index system designed in the article cover 4 level indicators and 20 secondary indicators, The
number of indicators is large, and, The influence of Each index on industrial cluster collaborative
innovation has some uncertainty.Thus Combined with the actual situation of the study, The article use
principal component analysis to evaluate the industrial clusters collaborative innovation ability.

3 The Establishment of Evaluation Model
The basic principle of the principal component analysis is: Supposing there are N samples from an
overall, each sample measures the data of P indexes, then there will be N×P data. Under general
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circumstances, there are certain linear correlation between the P indexes. Principal component analysis
is using the idea of dimension reduction, in order to transfer many evaluation indexes variables into a
small number of independent integrated indicators, so these few indicators reflect the information
represented by the original P indexes in the condition of smaller distortion. These few independent
comprehensive indexes are the main components, in order to interpret information on this basis.
In this paper, based on the constructed index system, I mainly use principal component analysis
method to evaluate research model:
Let P-dimensional vector of original index be x=(x1,x2,…,xp)T and the combined output vector be
Y=(Y1,Y2,,YP)T, I should strive for the coefficient matrix A = (αij) (i, j = 1 , 2, ..., p), to make it satisfy:
Y1=α11x1+α12 x2+…+α1pxp
Y2=α21x1+α22 x2+…+α2pxp



Yp=αp1x1+αp2 x2+…+αppxp
Abbreviated as: Yi=αi1x1+αi2 x2+…+αipxp(i=1,2, …,p)

(1)
In which:
(1) αi=(αi1,αi2,…,αip) is vector unitization. It is αi12+αi22+…+αip2=1;
(2) The main components are mutually independent of each other and uncorrelated with each other,
i.e. Cov(Yi,Yj)=0,(i≠j;i,j=1,2,…,p);
Yi, satisfying the above condition, is called the ith principal component in X1，X2，…,Xp,(where i =
1,2, ..., p).

4 The Utilization of Evaluation Model
Based on the foregoing constructed assessment model, I use SPSS to analyze the collaborative
innovation ability of industrial clusters by principal component analysis. The specific steps are as
follows:
Step One: Dimensionless processing. we should eliminate the affection of dimension and
magnitude indicators to calculated results, in order to ensure the calculated results rational and scientific.
Therefore, in the analysis, we need dispose the raw data to dimensionless and same directed data. To put
it in another way, we need to do that same variable minus the mean value and then is divided by the
standard deviation, get the sample mean value.
xij*=
Where:

xj

xij  x j
var(x j )

(2)

var(x j ) represent respectively the mean value and standard deviation of the

and

variable j.
Step Two: Establishment of the correlation matrix R=（xij*）
（i,j=1,2,…,p）of the raw data x.
Step Three: Find of eigenvalues and the corresponding united eigenvector of the R.
Ordering | R-λE | = 0, we need to solve the eigenvalues λj (j = 1,2, ..., p) of correlation matrix R, and
make λ1 ≥ λ2 ≥ λp. Moreover, each corresponding feature vector is αj=(α1j,α2j,…,αpj)(j=1,2,…,p).
Step Four: Computation of the numbers of principal components. According to the cumulative
k

λi

contribution rate Mk= i p 1

λ

of each principal component, I determine the number of selected principal

θ

i 1

components. Usually when Mk ≥ 85%, the extracted K principal components can basically full
disclosure the information of original P variables.
Step Five: Computation of the scores of principal component and the overall score for each
evaluation object. By virtue of the data derived from SPSS, it is actually a weighted average of the K
principal components score, weighted for the variance contribution rates of each main component. The
higher the composite score is, the stronger collaborative innovation ability of industrial clusters is
indicated.
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5 Conclusion
In this paper, the research analyzed the developing status of Chinese industry clusters collaborative
innovation, on the basis of studying industrial clusters. By using principal component analysis, I
constructed evaluation index system and evaluation model of the industrial clusters of collaborative
innovation ability, and continuously elaborated the use of evaluation model. Through the evaluation
model of industrial clusters collaborative innovation capability, there are following conclusions:
1) As can be seen from the index system of industrial clusters collaborative innovation capability
assessment in this paper, the innovation environment plays a crucial role for the sustainable
development of industrial clusters. Therefore, the government, as the industrial transfer and the
economic policy-maker, should vigorously promote industry-university-research cooperation, in order to
provide intellectual resources and protections for industry cluster collaborative innovation. The
government should also gradually improve the investment and financing system of industrial clusters’
collaborative innovation, and should focus on promoting to foster carriers of industrial clusters
collaborative innovation. Furthermore, the government should strengthen intellectual property
protection.
2) Clusters’ internal enterprises and intermediary organizations, as core forces of industrial clusters
development, should strive to enhance the capability of independent innovation, so as to promote
coordinative innovation ability. We should establish intermediary organizations access system, as an
effective solution to status of uneven qualification of the clusters’ intermediary organizations. In
addition, we can create human resources services platform, on the basis of increasing efforts to bring in
innovative talents, in order to further promote the upgrading of industrial cluster human resources level.
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Abstract: Diosgenin is widely recognized as an active ingredient which can prevent cancer and other
diseases. Diosgenin has anti-proliferation of human tumor cells, is an effective constituent t of
antineoplastic drugs. Dioscorea zingiberensis C.H. Wright (Dioscorea zingiberensis), which is a Chinese
endemic species, contains the highest concentration of diosgenin. Due to the localization of growing
environment, the effects of pollution and other limitations, the industrial development of Dioscorea
zingiberensis is restricted. This paper aims to examine the influence extraction technology and regulation
innovations may bring to the cleaner production of diosgenin by achieving the system-dynamics model
simulation, the industry self-regulation and an improved environment under the management of
government industrial policy from the outside and with the advanced technology provided within the
industry.
Key words: Diosgennin; Dioscorea zingiberensis C.H. wright; Cleaner production; Simulation

1 Introduction
Diosgenin is widely recognized as an active ingredient of the preventative drugs of cancer and other
diseases [1]. Diosgenin plays an inhibitive effect to human tumor cells. It is an active ingredient of the
antitumor [2]. As the widely use and the increasing demand of the diosgenin, Dioscorea zingiberensis,
which contains the highest concentration [3], is named as “the gold of medicine” in the pharmaceutical
industry. Dioscorea zingiberensis only grows in China, and has been exported to more than 120 countries
and regions, including the United States, Germany, France and Japan. Due to the limitations of growing
environment, pollution and other reasons, in worldwide, such a high Diosgenin content in raw material is
scarce. Dioscorea zingiberensis is mainly produced in China and Mexico. The diosgenin has been
produced only in four countries, China, India, Singapore and Mexico.
Study on the process of extracting diosgenin from Dioscorea zingiberensis is in favor of enhancing
resource utilization in diosgenin related industries. And the study of the cleaner production extraction
process of diosgenin is conducive to the developing countries which aim at balancing economic growth
and environment protection, achieving sustainable development. Those related researches take place
mainly in field of biology, chemistry and technical process including the Dioscorea zingiberensis planting
research [4], applied research [5], extraction technology [6], and wastewater treatment studies [7].
As a unique resource, Dioscorea zingiberensis offers an opportunity to local economic development.
Meanwhile, with high pollution, the Dioscorea zingiberensis industries represent a typical problem of
China and other developing countries: How to use the unique advantages in economic development with a
healthy relationship between economic growth and environmental protection?

2 The Overview of the Production of Dioscorea Zingiberensis in China
2.1 The history of the Dioscorea zingiberensis producing
China has over 80 species of the Dioscorea L., which contains Diosgenin as the main drug source.
With the maximum percentage of 16.15, Dioscorea zingiberensis contains Diosgenin more than others,
and only grows in China. Due to the special geography and climatic conditions, mountainous regions in
the northwest Hubei and the southern Shaanxi (two provinces of China) are well-suited for Dioscorea
zingiberensis planting. And also, in these regions, artificially planted Dioscorea zingiberensis has much
better quality than those in other regions. As a result, the northwest Hubei and the southern Shaanxi
become the main producing areas of this plant; its acreage and production has accounted for over 80% of
total in China.
After decades of development, China's annual output of diosgenin is around 3000 tons, accounting
for nearly half of the world's total, of which 2/3 are exported to the United States, Germany, France and
other more than 120 countries and regions.
Recently, the Chinese diosgenin export volume has being increasing every year. It is mainly because
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the lower cost makes the Chinese diosgenin very competitive in the international market. In addition, the
shrinking Dioscorea zingiberensis output in other countries offers a large potential market for Chinese
diosgenin
2.2 The technological development in the industry of Dioscorea zingiberensis
With the low cost, low energy consumption but high pollution, “Acid Hydrolysis process” is the
traditional method which was widely used over years. The continuous improvement of the process can be
achieved through the gradual popularization of “Microwave broken-methanol extraction process”,
“Biological hydrolysis of starch sugar isolation ”and “Direct separation” (supercritical carbon dioxide
extraction technology, etc.). As the technology develops, the extraction process would cost more but
pollute less.
With the relatively low industrialization, the industry of the Dioscorea zingibernsis in Hubei
Province is still focusing on primary processing. Only Diosgenin can be extracted from the primary
process, other components will be wasted and emitted, so it may cause environmental damage and fail to
achieve the scientific and sustainable development.

3 The Regulation and Technological Innovation in Cleaner Production of
Dioscorea zingiberensis
3.1 The regulation innovation
In order to standardize turmeric industry, the Chinese government has formulated the “Cleaner
Production Regulations of Dioscorea zingibernsis Industry” to constraint the producing activities of
enterprises, so as to realize the goal of industrial technology upgrading, resource-saving and environment
protecting.
Under the government oversight and public power, the regulations cover all aspects of the Diosgenin
extraction industry and ensure the industry’s positive development. The implemented regulations are:
1. The Rectification.
By shutting down high-polluting companies and merge small businesses, local governments retained
the enterprises which have the ability for clean production and R&D to achieve industrial upgrading.
2. Promoting Circular Economy
The residue can be used as raw material to produce smokeless coal. By this way, the extraction of
Diosgenin could achieve the purpose of resource recycling.
3. The Sewage Charges
By collecting sewage charges, local government can reduce the pollution of enterprises, and
financially support environmental improvements.
4. Setting New Standards
From the implementation of the national “Diosgenin Industrial Water Pollutant Discharge Standards”,
all Chinese Diosgenin producers must strictly follow the requirements of the new policy to prevent
excessive pollution.
5. Financial Support Policies
By using limited funds, the government supports the business leaders to develop new technologies,
processes and their applications.
6、The Environmental Taxation
Environmental Taxation can display the government’s regulations while allowing the industry’s
healthy development under restraints.
3.2 The technological innovation
In order to develop Dioscorea zingiberensis industry, enterprises have to extract Diosgenin and other
substances which can be used at the same time, and then make full use of Dioscorea Zingiberensis, even
could turn waste into treasure. For example, the technology of glucose extraction and purification from the
waste of Dioscorea Zingiberensis, the technology of drug preparation with Diosgenin byproduct sugar
liquid for cardiovascular disease prevention, and the technology of producing agricultural fertilizer with
Dioscorea zingiberensis residue, these technologies could achieve the comprehensive utilization of
Dioscorea zingiberensis, improve resource utilization, and reduce pollution.
Overall, according to the three-step Diosgenin extraction technology innovation, “Microwave
Broken - Methanol Extraction Process”, “Biological hydrolysis of starch sugar isolation” and “Direct
separation”, new technologies effectively promote the isolation of saponins and starch (or starch and fiber)
in Dioscorea zingiberensis, the hydrolysis of saponins slurry (containing diosgenin) and improve the
extraction rate, and then reduce pollutant emissions from the source.
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Taking technical feasibility into account, this paper sets “Microwave broken - methanol extraction
process” as an alternative to traditional technology,

4 Simulation and Analysis
4.1 Simulation
The simulation parameters are referenced from the prices of diosgenin and Dioscorea zingiberensis
at the online trading platform, the process parameters of “Microwave broken-methanol extraction
process”, and the market prices of energy and additives.
In this paper, based on the Diosgenin extraction process, the simulation model has added the
relationship affection of the regulations, included the affection of the sewage charges, the new standards，
the financial support and the environmental taxation. The government promulgated the standards,
punishment and sewage charges. If one enterprise exceeded, would be punished with the sewage charges
that reference to the punishment and the superscalar, due to high pollution and high emissions there would
be additional environmental tax.
In the technological development analysis, the paper concluded that the extraction process would
consume more energy to pollute less with technology development. It would bring a dynamic and
complex cost changes. Reference to the evolutionary game theory, in this model, the decision changes of
industry self-regulation is represented by replicated dynamic equation that means the degree of industry
self-discipline is set as “y”: higher the y, higher the self-discipline and the companies will continue to
invest in upgrading technology, otherwise, lower the self-discipline and less attention to the cleaner
production. Under the premise of determining government policy, the expression of dy/dt is
y*(1-y)(DELAY(Decision Effectiveness ,1)- Decision Effectiveness).
Assumptions:
1. Economic rationality assumption. Production decisions are consistent with economics marginal
benefit rules, as long as profitable, companies will increase production decisions in accordance with the
marginal benefit, and obey the characteristics of diminishing marginal benefit.
2. Price changes follow the market supply relationships. Model assumes that the provider always rely
on the previous cycle demand to supply in order to maintain a balance between supply and demand.
3. Enterprise-inferiority assumption. In the case of government unregulated, enterprises would do no
or less wastewater treatment.
Based on system dynamics theory, this paper builds system simulation relations to simulate the
changes of extraction industry under the control of regulations. Environmental benefit is used to observe
the damage to the environment, and thus determine the effects of policies. D.Z. is short for Dioscorea
zingiberensis C.H. Wright.
Product
Decesion Marginal Product
Decesion

D.Z.
Demand

D.Z.
Supply

Price
Fluctuation

Pollution
Tax Rate

Diosgenin
Price

Profit

Revenue
Diosgenin
Output
Discharge
Energy
Cost
Initial
Discharge
Discharge

Technology

Upgrade

Total Cost
Technical
Inputs
Wastewater
Treatment
Standard
Punishment

Additives
Cost

D.Z. Price

Environmental
Taxe

Raw Material
Cost
Environment

Decision
Effectiveness
dy/dt

y

Pollution
Figure 1 The System Simulation Relations of Cleaner Production of Diosgenin

4.2 Analysis
Running the simulation system in the Vensim, the model sets different intensity of punishment as the
reflection of regulation changes which has shown in Table 1:
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Table 1 Punishment Parameters Table
Value
No.

No.

Value

1

1000

3

3000

2

2000

4

4000

y
1

0.75

0.5

0.25

0
0

5

10

15

20

25

30

35

40

45

50

35

40

45

50

Time (Month)

y:1
y:2

y:3
y:4

ENVIRONMENT
0.1

-4.925

-9.95

-14.97

-20
0

5

10

15

20

25

30

Time (Month)

ENV:1
ENV:2

Figure 2

ENV:3
ENV:4

The Simulation Results of y and Environment

According to the simulation results of policies differ in intensity, industrial self-regulation and
environmental benefits show the following results:
1. The regulations will effectively restraint industry behavior to reduce environmental damage.
Performance: y will not reduce to 0, that is, the total abandon of the enhancing clean production
technology will not happen and environmental benefits will remain above the new technology using
level.
2. Stronger the regulations, greater the improvement of industry self-regulation.
Performance: y increases and stabilizes in a higher value gradually with the intensity constraint.
Under stronger regulations constraint, the enterprises would tend to higher self-regulation, upgrade
technology, improve processes, and reduce emissions consciously.
3. Effective regulations would maintain significant environmental benefits.
Environmental governance is one part of the public management. Government restricts pollution
and improves the environment by applying industry regulations. The more strict regulations are, the
more effective they will be.

5 Conclusion
This paper argues that government should not shutdown the business arbitrarily, but guides the

Proceedings of the 11th International Conference on Innovation & Management

·445·

Dioscorea zingibernsis industry towards a cleaner direction through policy guidance and
standardizations. The key path is to achieve the collaboration of regulations and technology innovation
in the Diosgenin extraction process. In the aspect of technology innovation, new and advanced
technologies should be applied in the process, including non-pollution technology of Dioscorea
zingiberensis cultivation, integration technology of Diosgenin cleaner production, wastewater treatment
technology and waste recycling technology of Dioscorea zingiberensis. In the regulations innovation,
the government should shut down the most polluting enterprises, merger the small-scale production
companies, levy sewage charges, promote circular technology and economy, and fund the technology
innovation.
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Abstract: The extension of science and technology incubation service chain in China is the guarantee
for enterprise growth and promotion of independent innovation strategy implementation. From the
enterprise growth cycle stages perspective, this paper explains the four stages of the innovation service
subjects functions and based on nursery (service chain starting point) importance of emerging, discusses
the characteristics of its practice in China. Reflected by the current practice, the problems of high
operation costs, inefficient projects selection and inadequate nursery service are indicated and the
corresponding suggestions are put forward.
Key words: Entrepreneurship nursery; Technology business incubator; Enterprise growth; Technology
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1 Introduction
Targeting at the enterprise growth and the sustainable development, China has started to promote
technological innovation business services in the supply chain collaboration based on the innovation of
the enterprise business process. In the National Science and Technology Business Incubators Twelfth
Five-year Development Plan of China, the government clearly stated that national incubator will be
completed the goals of more than 30% of the incubator of establishing entrepreneurial nursery and
accelerator by 2015 and supports diversified incubator operation modes such as innovation works.
Innovation service organization evolution has begun to establish an efficient, dynamic and complete
innovation service supply chain including three complementary functions of cohesion of bud cultivation,
incubation and transition as the core service module and growth acceleration. Zhongguancun Science &
Technology Zone of Beijing, Zhangjiang High-tech Park in Shanghai, East Lake High-tech
Development Zone in Wuhan and other places are exploring in the whole process of the implementation
of “nursery-incubator-accelerator” innovation service mode and integrating innovation works of
budding, hatching and accelerating stages also began to start in China.
Hatching enterprises in different life stages have various demands for space and infrastructure,
professional service and innovation resources, which calls for the complete cycle phase coupling
between docking period to guarantee flexible combination and cohesion of the innovation resources and
services in the critical links among the organization. Therefore, entrepreneurship nursery as the start
point of the service supply chain gains a significant role in the process of the innovation service system
improvement, reaching the Pareto optimal goal of the broader resource.

2 Overview of Entrepreneurship Nursery
Since entrepreneurship nursery is a newly sprouted organization of technological innovation
service in China, it's featured by Chinese characteristics and its overseas study is few. Researches
on entrepreneurship nursery at home are minority, which mainly focus on the connotation, basic
service functions and individual practice introduction (Yao Xiaofan, 2013; Wang Haoze, 2013) [1-2]
which shows a blank on this field. Research on entrepreneurship function and practice from
perspective of both the national innovation strategic and enterprise growth is needed for improving
its performance and amplify its effect.
2.1 Connotation of entrepreneurship nursery
Entrepreneurship nursery is a real (physical cluster) or virtual space (services organization), as the
source of a complete innovation service chain of “nursery-incubator-accelerator”, and attracts a certain
number of technology start-ups with its infrastructure and service. Through integrating resources,
entrepreneurship provides for startup entrepreneurs with the zero cost entrepreneurship office
environments and the necessary serialization services in the process of starting-up a business. It is
aiming at start-ups and entrepreneurial teams healthy and rapid growth, complete business project from
conception ideas or laboratory stage into product, then conduct promotion into the market, and in the
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meantime promoting start-ups grow to pursue the maximization of social benefits with its help and
assistance.
As a preliminary incubation cultivation link, entrepreneurship nursery adopts the comprehensive
and multi-channel selection through cooperating with social institutions, colleges and universities, the
customized refinement cultivation modes of all kinds and the management mechanism of breeding
evaluation-contract management-gardener service", providing all-the-way tracking estimate incubation
service for each seedlings, which establishes a “nursery-incubator-accelerator” chain according to the
business growth.
2.2 Basic Services of entrepreneurship nursery
Basic Services of Entrepreneurship Nursery mainly consists of three layers (Training & Consulting,
Matter Providing and Docking Service) including course, tutor plan, infrastructure and colleges and
universities docking service as shown in Figure 1. Targeted at universality and uniqueness respectively,
course and tutor plan can help to improve the entrepreneurial teams and potential entrepreneurs’ ability
management and consciousness of risk, team, market and society. Thus the matter providing layer is
mainly giving place, equipment and workshop to give room and material for research &development
and official business. As the colleges and universities’ technological foundation and talents &ideas
abundance, docking service of them is as the source of potential projects.

Figure 1

Industry Characteristics of Strategic Emerging Industry

In the aspect of training and consulting, course and tutor plan are two common ways. Through the
system of professional business training course, entrepreneurial team leaders and main management
personnel can learn the knowledge and skills, making trainees master start-up management knowledge,
improving their entrepreneurial skills, strengthening risk control ability and finally further stimulating
entrepreneurship of entrepreneurial team. Tutors are responsible for project the difficulties encountered
in the process of growth of entrepreneurship, helping to solve professional technical bottlenecks of
diagnosis, timely providing targeted personalized professional guidance services with their own industry
expertise, entrepreneurial experience, teaching organization and management for the pioneering team
project market analysis, risk prevention and valuable experience in aspects of social relations. For matter
providing part, nursery makes intensive utilization of office space of public facilities and hardware
network services to further improve the efficiency usage of the room in order to expand entrepreneurial
teams in quantity and create cooperation opportunities. In term of docking service, nursery can absorb
technology power, talents and ideas form colleges and universities based on their strong foundation.

3 The Function and Position Based on Enterprise Growth Perspective
3.1 Enterprise growth
In the view of economics, represented by Marshall (1890) of new classical economics, enterprises
are pursuing the optimal level of economics scale and the growth of enterprises is a constant adjusting
production process of the realization of the profit maximization according to the external market
environment. In the view of resource-ability, Barney (1991) defined the enterprise continued growth
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depends on the resource value, scarcity and inimitability thus Oliver (1997) further defined the unique
production craft , goodwill, proprietary technology, customer relationship and so on are valuable
resources for enterprise growth. Combing these perspectives, enterprise growth is a process of
qualitative change and quantitative change, which not only reflects in the growth of the scale of
enterprise resources, also reflects the improvement of resource structure, innovation ability and resource
utilization ability of organization.
3.2 Incubation functions in growth cycle
1) Subjects of Innovation Service Supplement in Growth Cycle
According to the Gretna's theory of enterprise growth, enterprise growth generally goes through
five stages including the stages of innovation growth, scale expansion, developing preparation,
diversification growth and maturation, based on which, this paper adds the starting stage of innovation
embryonic namely the period before enterprise becoming an independent legal enterprise to the growth
model and entrepreneurship nursery, enterprise incubator, enterprise accelerator and innovation works as
the subjects of the innovation service chain have different function and play various role in each stage of
enterprise growth(see Figure 2). Emphasizes on construction of entrepreneurial nursery and accelerator
in the enterprise incubator in China is mainly based on the growth cycle of enterprises, which becomes a
business innovation incubation service chain extension evolution [3]. As is shown, the extension of
service chain with the top design intention to science and technology innovation subject innovation
atmosphere and condensed resources to promote the independent innovation strategy implemented step
by step in China.

Figure 2

Subjects of Innovation Service Supplement in Growth Cycle

2) The Function of Four Innovation Service Subjects According to the Stage
Entrepreneurship nursery is an innovation service provider for the not yet registered company
(aged from -1 to 0 years old) technological start-ups, offering 3-6 months incubation service, guiding
and helping the potential entrepreneurs to put startup ideas of science and technology into industrial
pattern. Enterprise incubator is providing innovation service for the potential of the enterprise in the
fields of basic research, product development and production stage of incubation. Graduated from
enterprise incubator, enterprise can enter the accelerator for product marketing and industrialization
production services to accomplish a diverse array of growth period and mature period of the enterprise.
Offering one-stop services, innovation works can provide enterprises of different growth stages or in
different levels and different areas and provide all-round professional services, which is advantageous to
the formation of a sustainable and healthy and fast development path and process [3]. Subjects of
different stages in the enterprise growth have various functions according to the diversity of enterprise
growth needs.
3.3 Entrepreneurship nursery construction motivation from top design
Entrepreneurship nursery mainly services in innovation embryonic period, namely the starting
point of enterprise growth [4]. The core business potential of the business plan is a critical element in the
sustainable development of the enterprise follow-up as well as the key incubation service extensibility as
shown in Figure 3.
In the combination of two classic perspectives of enterprise growth, the entrepreneurship nursery
construction motivation is to select the potential technological projects to make promise of service
extensibility obvious making the brand cycle into practice, because projects without core
competitiveness, scarce resources, valuable technology and potential team leader can rarely set a valid
foundation for the growth in both scale and ability of an organizations. Therefore, entrepreneurship
nursery as the starting point plays an essential role in the service chain revolution. Entrepreneur projects
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through the platform to obtain power of resources, supporting by the research and development
technical service to maintain its unique advantages of resources, through training and mentor coaching
to improve their ability of operation and innovation in order to realize scale expansion and the goal of
profit growth and phase.

Nursery + Incubator +Accelerator
Enterprises in Different Stages of the Growth: Innovative Service Coupling Docking

Nursery
Starting Point

Sustainability
Extensibility
Figure 3

Enterprise
Growth
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Entrepreneurship Nursery Construction Motivation

4 Status Analysis and Suggestions
The construction of entrepreneurship nursery has been promoted since 2009, regions have
established a great number of it to improve the innovation service system and conduct the implement as
one of the measures for helping the graduating colleges and universities to establish business under the
fierce competition in the employment market. As its cooperation with colleges and universities, it
greatly relieves the employment pressure among universities' graduators and creates a majority of
opportunities for students to transform their innovative ideas and potential projects into business, which
is shown from the statics of the cities of Beijing, Taiyuan, Hefei, etc. However, in the practice of
entrepreneurship nursery construction, some problems have come out and difficulties in the operations
remain to be overcome since its new emergence and the corresponding suggestions are put forward in
this section.
4.1 High operating costs
Finance problem is a typical one when a new organization especially the public one begins to
operation, so is the same in the entrepreneurship nursery construction and operation. Because of
technology entrepreneurship nursery is of public benefit, science and technology entrepreneurship
nursery operating funds and the management fee is mostly rely on an incubator of university science
park. Additionally, the science and technology entrepreneurship nursery is free of charge and technology
entrepreneurship nursery project incubation periods are generally for three to six months, which causes
high flow and increases the operating costs. Moreover, the lack of corresponding reward system makes
it even harder to reach sustainable development.
As to relieve the financial pressure, strengthening fiscal funds investment and exploring diversified
financing actively are suggested to put into practice. Firstly, municipal finance should be given a certain
amount of subsidies as reward and further innovation support way should be developed. Secondly, key
support from afterwards reward to advance, from the scattered support to focus of best way to enhance
the pertinence and efficiency of fiscal support should be adopted. Thirdly, income channel can be
expanded in the way of developing value-added services, encouraging equity investment, accessing to
return on equity and so on.
4.2 Inefficient projects selection
In accordance with the enterprise growth cycle stage division, the most important function of
entrepreneurship nursery is selecting and cultivating projects with bright market prospect, which can be
continued to hatch and accelerate innovative start-ups. Since it belongs to the starting point of
innovation incubation extended lines, the selection of nursery projects should take projects'
sustainability into account. However, some of the nursery has conducted the inefficient projects
selection without considering the motivation of its own construction from the national intention in the
reality. As is shown in Table 1, there are 16 nursery projects mainly of service industry which are easy to
be imitated and have little relevance with technology, and the number accounts for 50% of overall.
These selections reveal that the local government and organizers were not fully aware of the original
motivation of the entrepreneurship nursery only regarding it as another colleges and universities
student's start-ups program.
As technology entrepreneurship nursery, when selecting should combine its own conditions for
service orientation and characteristics, giving priority to with science and technology innovation
projects and strengthening the entrepreneurial team overall quality appraisal work to actively introduce
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potential innovation projects on the point of economic growth, which also calls for setting a key
indicator of entrepreneurial nursery hatching results evaluation to supervise its performance.
Table 1

1
2
3

Guangdong’s First Projects Selection in Entrepreneurial Nursery (Partly)
One basket
9
College Town We (Group Buying Website)
English Classes for Kids Project of Gaofan
Network Platform for Sharing Creation and
10
Community
E-commerce
Translation Department of Gaofan
11
Press Union of University Venture

4

Talent Network of College Translator

12

5

Traffic Website in Guangzhou College Town

13

6

Nutrient Soya Milk Project between Classes

14

7

Atelier of Language Training

15

Youmi Group
Kilolinks, Trading and Social Network for
College Students
E-commerce Pattern Basic on Personalized
Customization
Mengtu Business Plan

8

Langtu secondary class for students’ venture

16

The Lazy

4.3 Inadequate nursery service
As established by the emerging innovation services, the design and construction platform of
entrepreneurship nursery as a comprehensive operation mechanism of service chain remains to be
improved and perfected, which makes the market trading platform, comprehensive pre-incubation
service system the key to its urgent improvement. Based on this case, the establishment of market
trading platform is suggested to complete the hatching service system. Additionally, the service platform
should perform the following functions: 1) information distribution function mainly for innovative
entrepreneurial project screening collection and release of trading information; 2) technology and capital
docking functions, mainly depends on market participants, implementation technology and capital
docking, innovation systems and mechanisms in the process of the nursery; 3) allocation optimal
function, through public information collection system to focus on projects favored market resources,
which will improve the efficiency of resource allocation in the market. In addition, the expansion of
nursery exit channel is needed to sell the projects unable to set up and take part into the market
competition.

5 Conclusion
Based on the enterprise growth cycle, extension of technological innovation incubation service
chain is the trend of science and technology development in China, which is beneficial to upgrading of
the service function of science and technology strategy and the implement of our country independent
innovation. Four major subjects in this innovation service are discussed in this paper. As an important
part of the service chain extension line, entrepreneurship nursery (the starting point of chain) has begun
to practice in our country, this paper makes an analysis of the current situation and points out the typical
problems in the construction and operation process including high operation costs, inefficient projects
selection and inadequate nursery service and countermeasures are put forward accordingly.
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Abstract: Based on the literature research on brand rebuilding both home and abroad, this paper
proposes the following four impetuses for brand rebuilding: brand ageing, brand positioning error, brand
core value devaluing and the transformation of consumers’ demand. According to these impetuses, this
paper proposes four solving strategies of brand image innovation, brand reposition, brand core value
rebuilding and updating services according to the transformation of consumers’ demand. By inheriting
the basis of original brand management theory, this paper carries out innovation and development for the
new situations and new issues encountered in brand rebuilding.
Key words: Brand rebuilding; Brand reposition; Impetus; Innovative strategy

1 Introduction
Brand rebuilding, also known as brand reengineering, refers to reinvestigating, reevaluating and
relocating a brand from the perspective of brand strategy based on the original brand. Modern
enterprises constantly regulate their own corporate images in line with the subject changing and
development of the market for the purpose of seeking sustainable development. Brand rebuilding is
more feasible and economical than creating a new brand. Value Thinking behind Brand Rebuilding (The
Economic Observer, 2003/03/31) accurately analyzes how the enterprises that carry out brand rebuilding
improve their enterprise value to a great extent, thus proposing the importance and thinking suggestions
of brand rebuilding. This paper gives the author much enlightenment, which plays a general guiding role
in the following research. Product and Brand on Harvard Business Review published by
Burleigh ·B· Gardner and Stdney ·J· Levy makes research on brand nature, studying on the reasons why
consumers choose a brand, brand creation and management as well as brand equity; the reasons why
consumers choose a brand is very conducive to brand rebuilding. So far, researches on relevant theories
are not systematic. Therefore, it needs to propose concrete solutions in line with impetus for brand
rebuilding. This paper carries out profound discussion based on such research thinking pattern.

2 Impetuses for Brand Rebuilding
Brand rebuilding refers to reinvestigating, reevaluating and relocating a brand from the perspective
of brand strategy based on the original brand, so as to finally achieve constant competitiveness of the
brand. Brand rebuilding is not a remedial strategy for brand disfavor because for enterprises, they should
have the awareness of unexpected situations and include brand rebuilding awareness into the daily
management of brand maintenance and improvement. The author summarizes these four reasons for
brand rebuilding and conducts strategic analysis in the following paragraphs.
2.1 Brand ageing
Similar to market, brand also operates complying with its objective law. However, as is known to
all, in China, there are some enterprises which lack of complete brand development strategy and
systematic brand innovation mechanism but wish that their brands rise to fame overnight. As a result,
such universal phenomenon come out that the enterprises spare no effort in promoting the brand
popularity on the early stage; they spend huge sum of money on the promotion. However, once the
brand appears on the market and become widely known, the enterprises neglect management in
continued maintaining and promoting their brands. As time goes by, under the slack brand management
and encroachment of market competition, the brand start to disappear from the market or even quit the
stage of market competition.
2.2 Brand positioning error
Brand positioning management refers to the process and result that an enterprise builds (or rebuilds)
a brand rebuilding related to the target market. So brand positioning management includes two meanings;
it is both a process and a result. The position includes positioning failure for the target consumers and
brand individuation; a good brand position will make a great contribution to promoting the brand
competitiveness, while a wrong or inappropriate brand positioning deviation will be prone to causing an
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arduous but fruitless situation in the market, which will seriously reduce the brand competitiveness.
Therefore, this work is of great importance to an enterprise to build a powerful brand 1.
2.3 Brand value devaluing
Core value is always the soul of a brand. During development, a brand may face the following
situations: product updating fails to comply with the development speed of the market, the enterprise
itself lacks of a dependable culture or lacks of the cultural tradition in the country where the customers
are from; for instance, currently, many domestic enterprises pursue international large scale in a blind
manner without considering the consumers’ real emotional appeal. There is another important reason for
brand value, i.e., the enterprises fail to find out its own preponderant competiveness, but simulate its
other counterparts (the so-called magnates) so that they don’t have their self-value, which finally leads
to core value devaluing.
2.4 Transformation of consumers’ demand
The discussion subject of customer satisfaction has always been concerned in marketing
community. It is one of the research hotspots in marketing field in recent years; relevant researches are
comparatively mature. Attention on customer satisfaction mainly because customer satisfaction can
bring strong competitive advantages in the market and higher market share to enterprises. With the
development of time, modern brand market has gradually transformed into a consumption type. Based
on the theoretical model of brand concept-image management model constructed by Park and his
colleges (1996), they took the lead in proposing that brand image included three kinds of “functional”,
“experiential” and “symbolic” brand images. Transformation of consumers’ demand mainly originates
from three aspects: new demands on the products’ functions, the wish of obtaining emotional experience
from the brand, transformation in self-service choice as well as perception and experience. Therefore, it
is very necessary to seize the transformation of consumers’ demand and improve it for brand rebuilding.

3 Solving Strategies
Enterprises should have the awareness of unexpected development and include brand rebuilding
awareness into the daily management of brand maintenance and improvement. However, brand
rebuilding engineering is not a usual work; brand rebuilding relates to the integral long-range planning
as well as identification and updating of a brand.
3.1 Brand image rebuilding
Brand image concept is comprehensive. Brand image is the image feeling and cognition which an
enterprise eagers for building in customers’ mind. It is the comprehensive reaction and subjective
expression of its components in customers’ psychology, which forms an associative aggregation in
customers’ cognitive psychology, with peculiarity and individuality2. Based on the fact that brand cannot
update its image according to the time requirement during its development, which leads to brand ageing;
so brand image rebuilding is the homework that enterprises urgently need to for brand reforming. Apple
Inc. became one of the Top 10 most valuable brands in the world in 2013. Its success is inseparable from
its image rebuilding. In its early stage, Apple was positioned for minority customers and sought
perfection. As proved by facts, customers didn’t recognize Apple’s previous publicity. When Iphone3
entered into Mainland China market, with the popularization of wireless network, Apple’s business
patter of experience store quickly won the mass customers’ recognition, including the concise style of
the brand’s official website, simplest packaging style as well as self-service experience etc. This
innovation of mobile phone technology improves the market value of Apple brand while promoting the
image of the rebuilt brand.
3.2 Brand reposition
Brand position process mainly includes defining market survey, market segment, target selection
and brand position. Brand reposition is the best strategy for solving brand position error. For brand
reposition, the brand can be improved from the following aspects:
3.2.1 Repositioning targeted customers
Repositioning target customers can be realized by accurately positioning a certain potential
consumer population. The publicity range of the brand can be lessened to make more meticulos and
accurate publicity strategies. For instance, as a well-known operator in China’s communications
industry, China Uniform also undergoes the process of repositioning target customer base. “Innovation,
1

Xu Jinan .Research on Brand Competitiveness [D]. Jiangxi University of Finance and Economics, 2004
Li Li. Research on the Influence of Brand Image on Customer Satisfaction and Loyalty——Research Based on
Mobile Phone Industry [D]. East China Normal University,2012
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vitality and fashion” was China Uniform’s previous image position. However, in fact, this position was
successfully “partitioned” by other operators because the campus customer base of China Mobile’s
earliest “M-Zone” had enjoyed popular support. China Uniform’s position appears to be less
competitive. New China Uniform obtains the best license - wCDMA1 which has the widest support
within the industry, including equipment suppliers of Apple, samsung and Nokia etc. This enables “3G”,
a new term of communication network, to be recognized and accepted by wide customers. For enterprise
rebuilding, this method for repositioning target customers is a good example worthy of studying and
referencing.
3.2.2 The Repositioning of Brand Difference
Table 1

The Orientation of Difference Between Traditional Brands and Rebuilt Brands
Communication Tools with
Sales Concept
Realization of Barter
Consumers
Raw material, production and
Dependent Elements
Label, image and individuality
technology
Not limited to specific function and
Function and Effectiveness
Specific function and effectiveness
effectiveness
Functional significance and
The Type of Significance
Functional significance
symbolic significance
Strategic Orientation
Price-oriented
Value-oriented
The Type of Assets

Tangible assets

Intangible assets

Enterprise Image

Easy to be imitated

Unique

Replacement Cycle

With certain life cycle

Enduring

The Effect of Assets

Hard to accumulate effect

Constantly accumulate asset

Brand Type

Traditional brands

Rebuilding/new brands

According to the items in comparison in Table 1, it can be clearly seen that traditional brands are
passive in the aspect of sales concept, strategy and cycle and only consider whether assets can be
generated instead of formulating a long-term plan and intending to update the cycle. Having not laid an
emphasis on image and function, such brands will not leave a deep impression on consumers and find it
hard to widen the gap with other rivals.
3.3 Promotion of brand core value
From the perspective of many scholars including Traut et al. (2002), brand core value is considered
as the soul of a brand, which helps consumers to precisely and clearly discern and well remember a
brand and is the leading force that drives consumers to appreciate, like and love a brand. In order to
improve brand core value, brand core value can be divided into three levels, namely functional value,
emotional value and self-expression value2. The improvement of functional value mainly refers to
improving product performance and endowing ordinary products with the cultural value of enterprises
and other functional experience. The orientation of functional core value is a new positioning mode.
There is an article about the same cup and different sales models. The value of a cup is only 100%, 125%
with cultural value and 175% with brand influence. However, the value of the cup will reach 500%
when function and memory value are added in the brand. Therefore, the importance of functional value
is self-evident. Emotional value refers to the deep communication with consumers - engraving core
value in the deep hearts of consumers is of great significance. With the intensification of market
competition and the homogeneity phenomenon of products, the brand consciousness of enterprises and
consumers is gradually strengthened. Whether enterprises can realize brand loyalty and establish
competitive advantages is up to whether distinct and characteristic brand core value can be set.
Self-expression value and improving the visual image of brands have something in common, which is
mainly manifested in that enterprises dissimilate themselves from their rivals, look for their own
characteristics and thus raise brand recognition.
3.4 Brand innovation support
Repositioning innovative brands and pursuing individuality like “brand image” refer to how
consumers treat the brand. Then, “brand personality” just means how enterprises hope consumers to
1

w - CDMA: full name wide hand CDMA, known as CDMA Direct spread which means wide band Code
Division Multiple Access; it supports data transmission rate ranging from 384KbpS to ZMbpS
2
Yao Jie .The Study on Shaping Brand Core Value by Orientating Brand Loyalty. Jinan University, 2011
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treat the brand. Brand image and brand personality have a common goal, namely setting up the friend
relationship between brands and consumers. Such brand innovation needs to be studied from two
aspects including product design and innovation, people-oriented and friendly service.
3.4.1 Product Innovation
The design strategies of products have close relationship. Through brand building, a brand
distinguishes different products, which leaves the product image of an enterprise on consumers and
helps consumers to identify the manufacturers of products and corresponding service. In this way,
consumers can quickly accept the quality and service of products mentally. Good brands can enhance
the memory of consumers for enterprises1.
3.4.2 Service Innovation
In the economy of product operation, service is just “a means of promoting products” for an
enterprise and becomes “an appendant of products”. Though service possesses limited connotations and
simple content and form, world famous enterprises all take service as an important means without
exception when building brands. An American famous managerialist Thomas Peters and Robert
Waterman conducted an extensive investigation on the most outstanding 43 enterprises in America and
summarized their successful experience, namely “service paramount” was the common characteristic of
these enterprises. According to one of main conclusions in investigations, these companies, whether they
belong to machinery manufacturing industry, high-tech industry or food industry with fast moving
consumer goods, all position themselves as service industry. This is the world in which outstanding
brands depend on service, from which people also realize the significance of service to rebuilding
brands.

4 Conclusion
Brand rebuilding is not only “a beauty-show project”. Essentially, it is a “project of internal force”
which involves the long-range planning, identification and update of brands. Therefore, these strategies
including image maintenance and innovation and accurate positioning of brands, raising core value,
improving products and service’s meeting consumer demand are all indispensable. In order to realize the
sustainable development of brands, a brand really needs to discover its problems and seek for reasonable
solving strategies.
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Abstract: This paper applied Two-dimensional Graph Theory based on the case study of Hubei
Province to make a research model of space layout involved in regional tourism industry cluster.
According to current developing status and data for 17 regions included in Hubei Province, 4 functional
divisions of tourism industry cluster could be finally pointed out by the research model, which will
helpful for rational planning and configuration of different types of tourist sites in space and playing
effect of space’s grooming agglomeration to meet the comprehensive development of tourism industry
in Hubei Province and further to promote industrial structure optimization and get upgrading of Hubei
tourism industry.
Key words: Tourism industry cluster; Two-dimensional Graph Theory; Divisions; Hubei Province

1 Introduction
We know that scientifically dividing functional areas of regional tourism industry cluster by the
rule of Regional Differentiation of the tourism industry is a very important research method of studying
scientific classification of geography of tourism industry cluster. Tourism industry has a strong regional
characteristics and regional differences are very clear. Pressing the similarities and differences among
regions within the area of sexual function to divide the area of tourism industry will provide scientific
basis of developing and utilizing tourism resources fully and rationally, playing regional advantages
while avoiding weaknesses, and making tourism planning and guidance according to local conditions to
the development of industrial clusters.
Competition involved in the modern tourism industry has not been simply competitive tourism
market , but gradually extended to the development of advanced concept, innovative developing model,
a strong sense of innovation , tourism products' differentiation, good tourism environment, clear tourism
image, obvious tourist attractions , and such as full competition will further become the synthesized
competition and games between one city and other cities, one region to regions and then one country to
other countries. In order to be able to meet the development trend of modern tourism, regional tourism
industry needs to take the road of clustering when facing the world tourism demand's differentiation,
diversification and future highly competitive tourism market.

2 Choice of Growth Poles Tourism Industry Cluster in Hubei Province
Concept of Growth poles was originally pointed out by French economist- Francois Pei Luti who
believes that growth pole is around propulsive leading industrial sector and highly dynamic organization
of a joint group of industry. Growth pole is not only could grow rapidly, but also could promote the
growth of other sectors through the multiplier effect. Therefore, growth is not present in all places , but
with different intensities firstly appeared in a number of growth points or growth poles which then
spread out over different channels to conduct different effects on the entire economy eventually.
Therefore , the concept of growth poles can also be used to analysis of important industrial cluster's
economic growth and determination of specific regional cluster's objects[1].

2009

Table 1 Concentration of 17 Regional Tourism Industry in Hubei Province
Tourism industry 's total revenue in descending order, the sum of the
province's tourism industry accounts for more than 80% share of the
region number n
n=6 ( Wuhan, Yichang, Shiya, Enshi, Jinzhou, Xiangyang )

0.7985

2010

n=6 ( Wuhan, Yichang, Shiy, Huanggang, Jinzhou, Xiangyang )

0.8009

Year

CRn

2011

n=7 (Wuhan, Yichang, Shiy, Jinzhou, Xiangyan, Xiaogan, Huanggang )

0.8314

2012

n=7 ( Wuahan, Yichang, Shiyan, Jinzho, Xiangyan, Huanggan, Xiaogan )

0.8173

2013

n=7 (Wuhan, Yichang, Shiya, Enshi，Jinzho, Xiangyan, Huanggan, )

0.8221
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Premise tourism industry cluster is the core attraction travel firstly , and then around the attractions
will gather a large number of enterprise within regional space , thus generating industries closely linked.
Thus, according to the calculation of tourism industry concentration of Hubei Province in nearly five
years ( as shown in Table 1 ) and distribution of important tourist attractions in Hubei Province, it could
then get out the growth poles of tourism industry cluster in Hubei[2].
According to the above results , it can be seen that Hubei Province, eight regions of the whole
Hubei province created more than 80 % of the total value among the 17 regions in nearly five years, and
the degree of industrial concentration area is relatively high. The total revenue of tourism industry is
mainly concentrated in the areas located in eastern developed economy regions with convenient
transportation and the northwestern regions with abundant tourism resources, which shows the gathering
momentum. of regional tourism industry.
In addition, the natural advantages of agglomeration forces are the base of industrial geographically
could be concentrated, and the early tourism industry cluster is the case. Since most of tourist resources
are with the characteristics of non-removable and non-copied , natural resource endowment differences
then cause different appeal for tourists. As long as the core tourist attraction of natural resources could
be owned among the whole country or the whole world, a number of tourism -related industries will be
attracted to conduct related building , which then a tourism industry cluster phenomenon will be formed.
According to the statistics of A-level scenic spots' distribution and above Table1, it can be summed
up that tourism industry in Hubei significantly concentrated in five cities of Wuhan , Yichang, Shiyan,
Jinzhou, Xiangyang. And the more concentrated in cities of Enshi, Xiaogan and Huanggang. Meanwhile,
the core of Hubei tourism attractions ( ie, A-level scenic spots and important tourist attractions ) is
distributed mainly in following 7 cities, such as XiangYang ( there are 15 ), Wuhan ( there are 12 ),
Yichang ( there are 11 ), Enshi (there are 11 ), Jinmen (there are 7 ), Huanggang (there are 7 ).
Application of GIS overlay analysis , it can draw out that the most concentrated areas and tourism
industry cluster regions among the whole Hubei Province are cities of Wuhan, Yichang, enshi, Jinzhou,
Xiangyang and Huanggang. Then the growth poles of tourism industry cluster in Hubei Province are the
cities of Wuhan, Yichang, Enshi, Jingzhou and Xiangfan.
Growth poles of Hubei tourism industry cluster is the " engine" of getting matured spontaneously
during the stage of prototype. During the developing process of growth poles, the diffusion effect
produced by its own rapid growth, give full play of the transmission mechanism and dynamic
mechanism involved in growth poles could improve aggregation and radiation effects of tourism
industry cluster in Hubei Province. On the one hand, it is not only improve the growth poles' own
development, and on the other hand it has played a leading role on the surrounding area and the whole
area of the tourism industry , so as to realize the coordinated development of the tourism industry cluster
in Hubei Province. However, the strategy of growth poles is only a strategic mean of Hubei tourism
industry cluster in early development stage. Coordinated development of regional tourism industry
among the whole Hubei Province, close collaboration and fully play the role of advantages of tourism
industry cluster are the ultimate goals of tourism industry cluster's development in Hubei Province,
which depend on the scientific division of functional areas of tourism industry cluster in Hubei
Province.

3 Division of Functional Areas of Tourism Industry Cluster in Hubei Province
3.1 Cluster analysis of two-dimensional graph theory
Cluster analysis is a method of mathematical statistics in the study , such as “Like attracts like” ,
which conduct classification among a number of samples or variables according to their degree of
closeness. From the results of division of functional areas of regional tourism industry cluster, it is
actually a result of the classification process, which is not only to consider the natural condition,
geographic location, economic and social benefits involved in internal consistency and similarity of
evaluation unit, but also to maintain the integrity and connectivity of administrative sector space. It is
difficult to meet the requirements of the classification results by using common mathematical statistics
conducting in cluster analysis. Therefore, a combination of space representation of graph theory and
algorithms will be needed, that is “Two-dimensional Graph Theory” [3].
“Two-dimensional Graph Theory” is mainly based on ecological zoning principle that with the
internal consistency or inherent similarity, and then based on geometric concepts of graph theory. When
considering the spatial adjacency , while taking more consideration of the inherent similarities
between the district unit. Therefore, weighted connected graph indicates will be used when conducting
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the partition. And these connected links will indicate the significance of the space adjacent to each point
(city) and intrinsic similarity between each other. Among them, the space adjacent represent the
geographic information, the inherent similarity expresses the degree of similarity of the tourism industry
revenue and the number of tourists .
Using Two-dimensional Graph Theory clustering method can combine GIS spatial analysis tools
and graph theory tree algorithm to make evaluation of regional tourism industry functional zoning.
Through analysis and comparison of the results of the two methods, regional tourism industry function
zoning evaluation results could be got, and then the evaluation process could be more scientific and
persuasive.
3.2 A case of hubei province
3.2.1 Choice of data
According to the 2009-2013 Hubei Tourism Bureau published data ( calendar tourism industry 's
total revenue and total number of tourism ) , then getting out longitude and latitude values of 17 cities in
Hubei Province in geographic information systems (GIS) . Furthermore, taking the average total number
of tourists and average annual revenue of tourism industry as the base of classification ( there are 68
data ) . Lastly, to conduct analysis of division among those 68 data by using Two-dimensional Graph
Theory techniques.
GIS spatial analysis could be completed by means of software of DPS, and finally the divided
network diagram showed relationships between units will be automatic generated.
3.2.2 Results
To plot the relationship turn into geospatial position by using GIS software, then to superimpose
space with administrative map data layer, the results of correlation analysis of 17 regions of Hubei
Province is shown as Figure 1.

Figure 1

Results of Two-dimensional Graph Theory in Hubei Province

As the clustering analysis conferring to “Two -dimensional Graph Theory” fully consider the
various geographic regions, division of tourism industry cluster for 17 cities involved in Hubei Province
has similarities are:
Huanggang-Xiaogan-Suizhou-Xiangyang-Shiyan;Huanggang-Xiaogan-Xiantao-Xianning;Huanggang
-Xiaogan-Suizhou-Xiantao-Xianning;Huanggang-Xiaogan-Suizhou-Xiangyang-Jinmen-Ezhou;Huanggang
-Xiaogan-Suizhou-Xiangyang-Yichang;Huanggang-Enshi-Jinzhou;Huangshi-Xiaogan-Suizhou-Xiangya
ng-Shiyan;Huangshi-Xiaogan-Suizhou-Xiangyang-Shiyan;Huangshi-Xiaogan-Xiantao-Xianning;Wuhan
-Jinzhou-Enshi-Huanggang;Xianning-Xiantao-Wuhan;Xianning-Xiantao-Qianjiang;Xianning-Xiantao-S
uizhou-Xiangyang-Shiyan;Xianning-Xiantao-Xiaogan-Huanggang;Xiantao-Jinzhou-Enshi-Huanggang;
Xiantao-Qianjiang;Xiantao-Wuhan;Xiantao-Xiaogan-Suizhou-Xiangyang-Shiyan;Ezhou-Jinmen-Xiang
yang-Shiyan;Ezhou-Shennongjia}.
It can be concluded that the dividing results of tourism industry in Hubei Province are eastern
partition area (Wuhan-Xiaogan-Xiantao-Qianjiang-Xianning-Huanggang-Ezhou-Huangshi); Middle
prior to north partition are (Xiangyan-Suizhou-Shiyan-Yichang-Jinmen); Southern partition area
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(Enshi-Jinzhou); the different partition area are Shennogjia and Tianmen.
Due to the accessibility of transportation planning in for tourist areas is the first premise and also
the high geospatial concentration and close industry relation are stressed by tourism industry cluster, it is
not scientific and accurate to only applying "Two -dimensional Graph Theory" to make division of
functional tourism industry cluster. Meanwhile, proximity of geographic regions, forming potential of
industrial clusters, currently traffic connectivity in Hubei Province, actual regional tourism planning,
regional tourism resources, and differences and similarities of tourism topics should be considered to
undertake a comprehensive comprehensive zoning positioning[4]. And then, it could make partial
correction adjustment to above results. There are four functional divisions of tourism industry cluster in
Hubei Province. Firstly, it is clusters of Large Wuhan City Tourism District which considering Wuhan
as the centre and while with Xiaogan, Tianmen, Qianjiang, Xiantao, Huanggang, Ezhou, Huangshi,
Xianning as across. Secondly, it is leisure tourism district located in the middle of Hubei Province with
cities of Xiangyang crossed by Suizhou, Shiyan, Jinzhou, Yichang and Jinme. Thirdly, it is northwest
ecological tourism zone with the city of Shennongjia. Fourthly, it is southwest eco-cultural tourism zone
with the city of Enshi.

4 Conclusion
As the tourism industry cluster is with the aggregation and geographical space and the core tourism
resources, it is helpful to make full usage of local tourism resources and also press the similarities and
differences to divide the functional areas within the tourism industry zone. Applying the "Two
-dimensional Graph Theory" and local consideration to make division of functional tourism industry
cluster could help regional districts get the comprehensive development of tourism industry and also
could achieve structural optimization and upgrading of tourism industry.
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Abstract: As economic globalization progressing, the high-tech industries have become the important
driving force for economic development of national. Based on the description of the current situation of
high-tech in Hubei, this paper compared Revenue from Principal Business and Import and Export of
Products of Hubei with Guangdong, Jiangsu, Shandong, Zhejiang and Liaoning, which showed the gaps
among Hubei and eastern provinces in the high-tech industries development, and gave some advices for
the development of high-tech industry in Hubei, such as developing clusters of industrial, increasing
input of innovation, introducing the talents and exploring the market of international.
Key words: Hi-Tech industries; Hubei; Revenue from principal business; Import and export of products

1 Introduction
As economic globalization, whether developed or developing countries, all put the accelerating the
development of science and technology with improving science and technology investment as the
national strategies. And the rapid development of high-tech industries have become the dominant trend
of world economic development, the important driving force of economic growth, and reflected the
economic strength of a country. In the last decade, Chinese economy has maintained rapid growth and
upgraded industrial structure, science and technology largely affected the development of enterprises.
Although China has a vast wealth of natural resources and raw materials processing and manufacturing,
but compared with the technical level of developed countries, there are still large gaps. The proportion
of the R&D expenditures of high-tech industry of the manufacturing sector of China in 2012 was 26.3%,
while the same proportion of the United States and the United Kingdom in 2009 had reached 73.3% and
62.8%[1], which indicated that there was a large gap between China and the development countries in the
input of high-tech industry and was one of the reasons of gap between China and the development
countries. In order to promote the development the high-tech industry, Chinese government and relevant
departments continued to make the effort, the independent innovation capability and core
competitiveness of enterprises have been more important, and the transfer from “Made in China” to
“Created in China’ also put forward. April 14, 2008, the Ministry of Science, Ministry of Finance and
State Administration of Taxation jointly issued the “Management Approach of High-tech Enterprises”.
There was the good developing in high-tech industry in Hubei in recent years, with the rapid rise of the
high-tech enterprises in Wuhan Optical Valley, high-tech enterprises gathering area, there will be a new
development of high-tech industries in Hubei.

2 Researches on High-Tech Industry
Foreign institutions and scholars thought the high-tech enterprises belonging to high-tech industry:
U.S. Bureau of Labor Statistics defined the high-tech enterprises mainly through two indicators,
Proportion of Product R&D Costs in Total Output and Proportion of R&D Personnel in Labor; OECD
applied R&D Intensity, Proportion of R&D Expenditure in Industrial Output value, as the main indicator
to define high-tech enterprises. On March 1991, the 11 high-tech areas of China were issued by the
former State Science and Technology Commission in “Conditions and Methods of High-Tech
Enterprises in National Hi-Tech Industrial Development Zone”. At present, accordance with
internationally accepted standards, the intensity and complexity of the technology industry, the industry
was measure as high-tech industry in China[1]。
The United States was one of the first countries to focus on the development of high-tech industries,
Peter Drucker put forward that the continued growth in developed countries owned to the advancement
of technology in 1994[2]. Hartog et al (2012) believed that high and new technology was the set of means
and methods of human’s transformation and utilization for nature in more extensive, and deeper, to bring
social and economic benefits to the whole society[3].
The domestic scholars divided the different stages of high-tech development. Fan Decheng, Zhou
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Hao (2005) pointed out the general rule of technological development was the conversion of result to
product, conversion of product to commodities and commodities industrialization[4]. Yin Chunquan
(2003) put forward the three-stage theory of found & decision stage, preparation & development stage,
achievement stage[5]. Jiang Tao (2011) argued that the development of high-tech industries was the
process of the research, development, diffusion and promotion, this process should be divided into four
phases: technology development, product development, production capacity development and industry
development; and the economic and social benefits of high-tech would produced with the industry
development[6]. From the perspective of capital investment, Guo Jie (2004) divided the development of
high-tech industry into R&D stage, conversion of R&D results stage and industry development stage;
the proportion of capital investment in this three stages of China were 1:1:100, while Western countries
were 1:10:100, so the insufficient of investment of China was the conversion of R&D results stage, the
technological innovation stage[7].
On the development of high-tech industries, Cui Dashu (2003) built the "Z" type integrated
development pattern of high-tech industries in Yangzi River Delta based on the analysis of the
conditions of high-tech industry development[8]. Liu Liping, Cai Qin (2013) gave the score of the level
of development of high-tech industry in Anhui using principal component analysis method based on the
comprehensive evaluation system with the input level, output level and growth potential level through
the current situation of high-tech industries in Anhui[9].
For the problems in the development of high-tech industry and the measures to solve these
problems, scholars had also discussed. Wang Changlin (2007) studied the strategies and policies of
development of high-tech industry based on the problems of lower conversion rate, small-scale
industrialization, stayed in the laboratory stage of national science and technology program outcomes
and less research cooperation of high-tech in terms of industrialization[10].

3 Status of Development of High-Tech Industry in Hubei
3.1 Situation of development of high-tech industry in hubei
As the old base of China's industrial, with the geographical advantages of accessing six provinces,
Hubei bear the historical responsibility of rising of central China, and the development of high-tech
industries has the important strategic significance. There were 2,196 enterprises (distributed as shown in
Table 1) of high-tech industrial in Hubei after the new standard of high-tech enterprise certification,
which promoted the considerable development in high-tech industry and enhance of the abilities of
independent R&D and innovation. The R&D Projects Fund of high-tech industry in Hubei had reached
5265.22 million RMB in 2012 from 900.69 million RMB in 2007 and the average annual growth rate of
42.35%; Annual Average Employment in high-tech industry had reached 268.8 thousand in 2012 from
133.8 thousand in 2007 and the average annual growth rate of 14.97%. The increasing year by year
indicated the more attention to the development of high-tech industry.
There was a big gap of the development of high-tech industrial in Hubei comparing with the
eastern provinces. For the analysis of the status of Hubei, the indicators of Revenue from Principal
Business and Exports & Imports of high-tech industrial were selected for the comparison for Hubei with
Guangdong, Jiangsu, Shandong, Zhejiang and Liaoning.
East Lake
High Tech Zone
601
Jing
men
57

Table 1 Distribution Table of High-Tech Enterprises in Hubei (2013)
Wu
Yi
Shi
Xiangyang
Xiao Xiang Huang
Jing
han
chang
yan
High Tech Zone
gan
yang
shi
zhou
515
175
120
103
102
85
83
76
Sui
E
Xian
Xian
Tian
Qian
En
Shen
zhou
zhou
ning
Tao
men
jiang
shi
longjia
51
40
40
33
17
13
8
3

Huang
gang
74
Total
2196

3.2 Comparison of Revenue from Principal Business
From 2007 to 2012, the Revenue from Principal Business of high-tech industry in Hubei had
reached 202.7 billion RMB from 57.6 billion RMB and the average annual growth rate of 28.61%, the
fastest growth rate compared with other provinces and faster than the average growth rate of National,
even more than 30% in 2008 and 2012(Shown as Figure 1), but there were the big gaps between Hubei
and other provinces (Shown as Table 2): the Revenue from Principal Business of high-tech industry in
Hubei in 2012 was 202.7 billion RMB, but only 8.8% and 8.0% of the Revenue from Principal Business
of Guangdong and Jiangsu.
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Figure 1 Growth Rate of Revenue from Principal Business of High-Tech Industry 2008~2012
Source: Calculated based on China Science and Technology Statistics - China High-Tech Data Book 2013,
http://www.sts.org.cn/sjkl/gjscy/data2013/data13.pdf
Table 2
Province

Revenue from Principal Business of High-Tech Industry in some Provinces 2007~2012
Unit: 100 million
Average Annual Growth Rate
2007
2008
2009
2010
2011
2012

Guangdong

14583

16124

16758

20953

23228

25047

11.42%

Jiangsu

9557

11831

12782

16170

19396

22864

19.06%

Shandong

3095

3869

4549

5149

6121

7729

20.09%

Zhejiang

2775

2600

2569

3324

3607

3977

7.46%

Liaoning

974

1137

1294

1710

1899

2214

17.85%

Hubei

576

804

1026

1257

1552

2027

28.61%
15.52%

National
49714
55729
59567
74483
87527 102284
Source: China Science and Technology Statistics - China High-Tech Data Book 2013,
http://www.sts.org.cn/sjkl/gjscy/data2013/data13.pdf

Figure 2 Revenue from Principal Business of High-Tech Industries by Region (2012)
Source: China Science and Technology Statistics - China High-Tech Data Book 2013,
http://www.sts.org.cn/sjkl/gjscy/data2013/data13.pdf

According to the Revenue from Principal Business of High-Tech Industries, regions had been
divided to five echelons (shown in Figure 2): the first were Guangdong and Jiangsu; the second were
Shanghai, Tianjin, Shandong, Zhejiang, Fujian, Sichuan, Beijing and Henan, only one province of
central China; the third were Liaoning, Chongqing, Shanxi, Jilin, Hebei, Guangxi, and Hubei, Hunan,
Jiangxi, Anhui, four provinces of central China. It also showed that there were big gap of development
of high-tech industries between Hubei and other five provinces. Hubei must accelerate the pace of
development in high-tech industry to gain access to the second and even the first echelon.
3.3 Comparison of Import and Export Products
The total Trade of high-tech products of China had reached 1108 USD billion in 2012 from 528.8
USD billion in 2006, and maintained the positive growth except negative growth in 2009 due to the
impact of the financial crisis. The total Trade of high-tech products of Hubei reached $7.676 billion in
2012 from $1.746 billion in 2006, and the Average Annual Growth Rate of 27.99%, higher than the
average growth rate of national 13.12%; but compared with Guangdong and Jiangsu, the big gap was
also existed: the average proportion of Guangdong in National was more than 35%, the average
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proportion of Jiangsu in National was more than 20%, and the average proportion of Hubei in National
was only 0.58%.
Table 3

Total Trade of High-Tech Products in some Provinces 2006~2012
Unit: USD Million
2007
2008
2009
2010
2011
2012
AAGR
APN

Province

2006

Guangdong

196195

238100

277142

258017

329156

369624

407367

12.95%

36.92%

Jiangsu

121814

145799

176703

155100

211180

220519

223729

10.66%

22.46%

Shandong

11229

15812

25765

26828

34708

30555

28512

16.80%

3.05%

Zhejiang

17048

16977

22397

16253

23858

25221

23553

5.53%

2.64%

Liaoning

6527

7114

7708

7437

10224

11281

9917

7.22%

1.08%

Hubei

1746

2475

4187

3915

6861

7683

7676

27.99%

0.58%

National
528800 634800 757400 686800 905000 1012100 1108000
Source: China Science and Technology Statistics - China High-Tech Data Book 2013,
http://www.sts.org.cn/sjkl/gjscy/data2013/data13.pdf
AAGR: Average Annual Growth Rate, APN: average proportion in National

13.12%

Due to the impact of the financial crisis, the Growth Rate of Total Trade of High-Tech Products of
Hubei in 2009 dropped to -6.5% from 69.17% in 2008, but quickly rose to 75.25% in 2010; and
compared with the level of national, the Growth Rate of Hubei was higher than national.
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Figure 3 Growth Rate of Total Trade of High-Tech Products in some Provinces 2007~2012
Source: Calculated based on China Science and Technology Statistics - China High-Tech Data Book 2013,
http://www.sts.org.cn/sjkl/gjscy/data2013/data13.pdf

Figure 4

Exports of High-Tech Products by Region (2012)

Source: China Science and Technology Statistics - China High-Tech Data Book 2013,
http://www.sts.org.cn/sjkl/gjscy/data2013/data13.pdf

According to the Exports of High-Tech Products, regions had been divided to five echelons (shown
in Figure 4): the first were Guangdong and Jiangsu; the second was Shanghai, the third were Beijing,
Tianjin, Chongqing, Shandong, Zhejiang, Fujian, Sichuan and Henan, only one province of central
China; the fourth were Liaoning, Hebei, Shanxi, Guangxi, Shanxi, Anhui, Jiangxi, Hunan and Hubei,
five provinces of central China. It also showed that there were big gap of development of high-tech
industries between Hubei and other five provinces.

4. Countermeasures and Suggestions to Promote the Development of High-Tech
Industry in Hubei
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Through the above comparison of Hubei and Guangdong, Jiangsu, Shandong, Zhejiang and
Liaoning in Revenue from Principal Business and Import and Export of Products, the high-tech
industries in Hubei was far behind of the eastern provinces, even behind henan, so Hubei must continue
to accelerate the development of high-tech industry.
4.1 Developing industrial clusters with government’s macro regulation and control
In the process of the development of high-tech industries, the government must play role in
macroeconomic management and planning. The high-tech industry in Optics Valley of China had
become one of the pillar industries of Hubei, so the government should recognize the promote role of
industrial clusters to local economic development and plan the development of the industrial clusters
taking advantage of the characteristics and advantages of the regional development of high-tech industry.
With the driving effect of industry clusters, expansion to the surrounding area will accelerate, and the
high-tech industries will have the overall development. The government's macro regulation and control
should focus on both the development of high-tech industries and the creation of the favorable
environment for the high-tech industries.
4.2 Improving output Efficiency with Increasing investment of innovation
The investments of S&T innovation of government and business have direct impact on the
development speed of high-tech industries. Although the importance of the investments of S&T
innovation had aroused great attention of governments, but was still difficult to meet the needs of
economic development, the increasing of investment in S&T innovation is imperative. At the same time,
the output efficiencies of high-tech industries were generally low, caused the large waste of resources.
So it is necessary to enhance the overall effect of output of high-tech industries with the combine of the
guide of policies of government and the cultivation of innovation capacity of enterprises in order to
make more efficient development of high-tech industries.
4.3 Improving training mechanism with introduction of talent
For the high-tech industries, high-tech talent is the important factor. The human capital of high-tech
enterprises are mainly two types of entrepreneurs and researchers. Entrepreneurs, with the good overall
management capacity, often can identify accurately and effectively and grasp the opportunity;
researchers, with the major technologies, bring the power of innovation and enrich the research of
enterprises. So it is important to increase the introduction and train of these two types of person.
There are many universities in Hubei, the enterprises should make full use of the advantage of
gathering place for talents, should train and stable local talents, and introduce the foreign talents with a
high academic level through the establishment of the effective mechanism to keep and employ people.
And enterprises should establish close ties with the relevant colleges and universities, and form the
high-tech industry research collective including enterprises, universities and researches, complementing
strengths and sharing interests, to achieve the more efficient transformation of research, the more
comprehensive cooperation of technology innovation, and the more potential talents for businesses.
4.4 Exploring international market with strengthening exchanges and cooperation
As the above analysis, there were the considerable gap among the import and export in Hubei and
other eastern provinces. Hubei should actively participate in international technical exchanges and
cooperation, make full use of advanced scientific research and technology and development tools to
improve the capabilities of research and development, and guide enterprises to go international road and
improve the international competitiveness of enterprises.
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Abstract: There exists many problems such as poor infrastructure, low efficiency, and high
consumption in the circulation of agricultural products in China. So, the agricultural products circulation
channel mode is badly in need of innovation. Connected to the production and consumption of
agricultural products, circulation of agricultural products play a very important part in the national
economic development. But channel of agricultural construction in China has been relatively weak.
Production become divorce from marketing. Current efficiency is low, quality control consciousness is
weak during in the process of flow control. These outstanding problems have become an important
bottleneck restricting our country agricultural products, marketing, development and transformation.
This paper takes the Justeasy To Agricultural Science And Technology co., LTD as the research object. it
is concluded that the product quality control of the key nodes in the circulation process and the
corresponding quality control methods by studing the circulation of agricultural products in the process
of channel structure and channel flow, and finally build the agricultural products circulation channel
mode of the quality control in the whole process of the dominated by large retail terminal under the
guide on this basis.
Key words: Whole-process quality control; Circulation model; Agricultural products; 3s system

1 Introduction
“Three rural issues” of agriculture, farmer and countryside has always been the focus in the period
of socialist modernization construction in China. From 2004 to 2004, our country released the central
file which theme is focus on “Three Rural Issues”. However, the industrialization of agriculture is still in
its infancy. Theoretical studies on the industrialization of agriculture has been emphasized on production,
and despised marketing. Scholars of different study field in-depth researched on agricultural production
scale, standardization, technology and the adjustment of agricultural structure and other issues. But the
study of agricultural marketing theory still seriously lags behind. In reality, the full realization of
strengthening, benefiting and enriching the agriculture need to rely on agricultural marketing, and
promotion of farmers’ income sustainable growth also need to rely on agricultural marketing. While In
existing theory of agricultural products marketing, there has the phenomenon of emphasizing on
production, and despising marketing, and less research on agricultural channel, not to say the research
on the rebuilding of new channel structure. The smooth of product channel structure will directly affect
the quality and efficiency of agricultural products’ circulation. The reasonable of select the agricultural
channel members will directly affect the interests of the agricultural value chain distribution relationship.
The improvement of agricultural channel function will directly affect the agricultural industrialization
speed and pace. The quality of agricultural products marketing channel is also related to the livelihood
issues- food safety issues. Therefore, it is essential to explore and research on an agricultural products
marketing channel from field to table under the guidance of whole-process quality control to promote
the development of our agriculture.

2 Literature Review
At present, there is no exclusive vocabulary definition for quality controlled agricultural products
in foreign. Therefore, this paper defined it as safe agricultural products used by foreign scholars.
In 2005, Maria MacLeod studied the present status and opportunity of organic agricultural products
in marketing, certification of consumption, government, financial and so on by example analysis. And it
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comes to the conclusion that information sharing and product direct selling can keep organic agricultural
products market relatively stable. In 2006, through statistical analysis, Daniel C. Eades found that the
organic products market exists spatial clustering and we can design different marketing strategy
according to the difference of spatial clustering. In 2006, Adam V. Diamond analyzed the distribution,
marketing, consumption of organic milk by commodity chain and emphasized the important role of
agricultural products supply chain in the safe agricultural products marketing. In 2010, Seraphine
George evaluated and surveyed the existing and potential demand of organic fruits and vegetables by
descriptive and bivariate regression analysis. He found that reasonable marketing plan can promote the
production and consumption of organic agricultural products. In 2012, Lee Leslie Schulz considered
agricultural product brand franchise is the market consumption trend which will directly affect the
promotion of agricultural products.
In USA and other western countries, although the farm is the basic unit of agricultural management,
its agricultural products marketing is still done by agricultural cooperatives. The livestock cooperation
committee and milk manufacturers association of America and so on are all belong to agricultural
cooperatives. It is a small farm with one of the important means of large-scale agricultural enterprises
competition. The status of agricultural cooperatives in the United States is very important. Its main
function is to provide the services they need to individual farmers, including providing of production
materials, construction of marketing channel, the preliminary processing, packaging and marketing of
agricultural products
In 2002, Ji Kunsen put forward the use of alternative marketing methods of safe agricultural
products that is to sale products and establish safe agricultural products sale platform by direct selling,
collective purchase, home delivery small-scale retail stores and other ways through establishing
partnership between producer and consumer. Most scholars advocated the use of network marketing to
sale safe agricultural products. In 2006, Lu Jianfei, through empirical study, proposed the creation of
efficient management mechanism, construction of powerful technology support system and effective
green marketing network and perfected the system of the total quality control which is the future
development path of safe agricultural products marketing channels. In 2010, Li Lei put forward the
construction of the agricultural information network service platform and service station, and the
combination of agricultural chain to promote safe agricultural product network marketing channel mode.
In 2011, Li Zhaojing, Dong Jing proposed to innovate agricultural products sale channels, we should
integrate marketing strategy by means of network marketing. In 2012, a series of suitable marketing
combination methods, such as network marketing, public relations, advertising promotion, can be
adopted to guarantee the safety and control of agricultural products selling and promote safe agricultural
products marketing.
In 2010, Zhang Caihua pointed the tendency of paying no attention to consumer behavior of our
country’s safe agricultural products marketing from the view of consumer. She believed that agricultural
products marketing enterprises should understand consumers’ consumption characteristics and
behavioral laws. And based on it, STP strategy design can be made and safe agricultural products
marketing strategy can be constructed under the guidance of consumer. In 2011, Lou Xiangpeng thought
product certification and standardization is the premise of safe agricultural products market access.
However, marketing is more important, and the construction of safe agricultural products marketing
channel is an urgent affair.

3 Composition Subjects of Agricultural Products Circulation Channel under the
Guidance of Whole-process Quality Control
In the whole-process of farming circulation, subjects involved include subject of circulation in
agricultural products production, subject of circulation in agricultural products wholesale, subject of
circulation in agricultural products retail, subject of circulation in agricultural products logistics storage. Table
1 detailed records the member of distribution channels of agricultural products distribution channel.
Different combination mode among various subjects of the circulation of agricultural products
supply chain constitute different distribution mode. One of the most classic circulation channels is
farmer and farm cooperatives, producing wholesaler, transit wholesaler, selling wholesaler, retailer, farm
produce market, processed food maker, consumer. Subjects of agricultural products supply chain in this
channel actively participate in. new distribution channel is formed based on it by reducing or optimizing
related sectors, such as agricultural products direct marketing model omitted the intermediate channels.
If agricultural products retail enterprises purchase products directly from producing area, retail
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enterprises fixed-point circulation model is formed. So the choice model of agricultural product
circulation channel is the integration of all possible subjects of circulation. Whole-process quality
control is to ensure the product quality, reduce the damage, and prevent deterioration and loss of
nutrients, to maintain maximum freshness by taking effective methods in all key links agricultural
products circulation.
Table 1

Composition Subjects of Agricultural Products Circulation Channel under the Guidance of
Whole-process Quality Control
Subjects of Farming
Members
Characteristics
Circulation Channel
small scale of production, lower status of
farmer
circulation
Subjects of Circulation in
Rapid development , modernization and
Production
farmers’ cooperative
standardization production mode supported by
farm cooperative
government and agricultural enterprises
with responsibilities of wholesale,
individual wholesaler、
procurement, logistics, storage, quality
Subjects of Circulation in
wholesale enterprise
inspection, safety protection
Wholesale
wholesale market
place for agricultural products wholesale trade
chain business makes it play a growing
retail store
important role in the circulation of agricultural
products
subject of trade market provide vendors
trade market, vendors
distributing by the way of Stall management
Subjects of Circulation in
and stall rental
Retail
purchase related items directly to meet the
food service organization
needs of consumer from the wholesale market
of agricultural products
a new model rising with the development of
non-store mobile retail
e-commerce of agricultural products
management model of Wholesaler Bearing storage
agricultural products cold chain storage in the wholesale market
Subjects of Circulation in
Logistics Storage
storage service offered by third party storage company
the temporary storage behavior implied by farmer before selling

4 Study on Agricultural Product Circulation Model under the Guidance of the
Whole-process Quality Control-taking Wuhan Justeasy Agricultural Science and
Technology Co., Ltd as an Example
Established in late 2010s, Wuhan Justeasy agricultural science and technology Co., Ltd is an
agricultural science and technology based enterprise. Based on the supply of family fresh agricultural
products, by the use of modern information technology, it pioneered unmanned delivery logistics system
called “electronic food box”. Agricultural products production and consumption direct marketing mode
is achieved by modernized agricultural products supply chain. It is also a professional oriented
enterprise that provides “vegetable delivery” service for city residents with networking, e-commerce and
other “intelligent technology” and modern agricultural products supply chain.
4.1 Agricultural products circulation channel structure of wuhan justeasy agricultural science and
technology Co., Ltd
In the field of raw and fresh foods e-commerce, Wuhan Justeasy agricultural science and
Technology Co., Ltd is the leading enterprise in Hubei. It formed a chain of agricultural planting and
picking, sorting and processing, storage and distribution. This chain removes the cumbersome
circulation link, effectively reduce the cost of supply, and adopt whole-process cold chain system, to
ensure the quality of raw and fresh foods and realize agricultural products’ quality whole-process control
from farm to table.
Because of the perishable characteristics of agricultural products, it often needs several middlemen
and retailers to help achieve a rapid distribution. Therefore, there are few e-commerce been used in the
fields of agricultural products marketing. However, justeasy company circulation channel model can
basically achieve whole-process traceability. As the seller of agricultural products, it achieves the model
of determining the yield by sale through effective demand. Relying on its strong membership number
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and order system, Justeasy company don’t need to wait for consumers, but realize the active response of
consumers to match supply and demand. At the same time, through dense terminal delivery point
coverage, intelligent electronic sorting system and perfect cold chain distribution system, the company
achieve agricultural products less links and short distance circulation channel. The marketing channel
structure of Justeasy agricultural science and technology Co., Ltd is shown in figure 1.
Agricultura
l products
producers

Self-owned agricultural
production base
Agricultural
products
special supply

Non-store
mobile
retailer:
Justeasy
company

Agricultural
products
consumer

Agricultural products Logistics Company and warehouse provider
Figure 1

Marketing Channel Structure of Justeasy Agricultural Science and Technology Co., Ltd

4.2 Justeasy agricultural science and technology Co., Ltd’s circulation and operation model
process under the guidance of whole-process quality control
4.2.1 3S system ensures the quality of agricultural products from planting
For agricultural products direct supply base, Justeasy agricultural science and technology Co., Ltd
ensures product quality in planting link by advanced 3S system. 3S system includes RS, GIS, GPS+GIS
three subsystems. Crop growth monitoring is a dynamic process. It can reflect the rhythm features of
macro vegetation growth by RS, and interpret of RS image information combined with relevant
information. The company spatially analyze the various data information, identify crop type, calculate
the sowing area with statistical data, and analyze the growth situation and environment change in the
process of crop growth. At the same time, crop growth model and estimation model are constructed by
function of GPS+GIS system. The company can estimate large area crop yield and real-time monitor the
growth situation by introducing above information into model.
Taking Justeasy company’s ecological agricultural garden located in the transition zone of Jianghan
Plain to the South Hubei hilly as an example, it is one of Justeasy agricultural science and technology
Co., Ltd’s modern vegetable planting bases. This garden is in the subtropical monsoon climate zone with
annual average temperature 16.7 ℃.It has rich hot and abundant water, clean water, senior agronomist,
agricultural expert and professor to guide planting. Through the advanced 3 s system and computer
network technology, it realizes real-time monitoring and intelligent adjustment of condition parameters
such as soil, substrate moisture, nutrient environment to control quality of product from cultivation.
4.2.2 Ensure quality of product from circulation by direct supply model from field to table
Justeasy ecological agriculture garden is sorting and distribution center of Justeasy company’s farm
products supply base. Its geographic location is very convenient.it is only 25 kilometers long to
Huangjiahu University City and Baishazhou agricultural products market and 10 km to the south exit of
Beijing-Zhuhai Expressway in Wuhan. Early in the morning, agricultural products are picked and
collected to ecological agriculture garden. After sorting, they are packed into preservation cars. In 5 or 8
hours, they can be delivered to clients. It greatly reduces the transit time and guarantee the freshness of
the vegetables. Compared with the traditional vegetable trading mode, its efficiency rises at least 1 times,
and less intermediate links can better guarantee the quality of the agricultural products.
4.2.3 Integrated processing model ensure the quality of agricultural products from production
Justeasy pay great attention to deep and rough processing of agricultural products. It adopts
integrated processing mode and do classification processing to fresh agricultural products. This mode
maximize the nutritional content of raw and fresh products, make edible proportion as high as 95%,
increase the added value of agricultural products, and ensure the good quality of agricultural products.
4.2.4 “Electronic food box” system ensure products’ quality in the last kilometer of logistics
Justeasy agricultural science and technology Co., Ltd is an agricultural science and technology
based enterprise. Based on the supply of family fresh agricultural products, by the use of modern
information technology, it pioneered unmanned delivery logistics system called “electronic food box”.
Agricultural products production and consumption direct marketing mode is achieved by modernized
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agricultural products supply chain. Food network that is set up “cabinet type vegetable” projection
cabinet in the community by using modern communication technology and internet technology.
Consumers can order vegetables by Internet. Delivery company will put vegetables into the “electronic
food box” settled in the community. Then Consumers can get their vegetables back at any time. This fast
and convenient unmanned delivery system is favored by consumers. Up to now, Wuhan city has
installed 1100 sets electronic food box in 700 communities and more than 150000 members. It provides
fresh food distribution service for nearly 6000 households every day. Even for the busy white-collar
youth and young housewives, they can buy raw and fresh food in the network at any time. Fresh
agricultural products purchase won’t be restricted by time and space any more. And through the inner
lock packing and the outer plastic bag packaging, fresh agricultural products are sent straight to the
family to maximize the quality of agricultural products before eating, and to reduce quality problems
caused by improper preservation after buying.
4.3 Justeasy’s agricultural products circulation channel mode under whole-process control
Based on the study of the agricultural products distribution channels and the process of the distribut
ion channels throughout the quality control of Justeasy Agricultural Science and Technology Co., Ltd., it
can be summed up as a model of agricultural products distribution channels that oriented by the full qua
lity control and dominated by the non-store mobile retail business (large retail terminals) which based on
the Internet and the Internet of things technology
Because the subject of circulation that rely mainly on retail such as the Justeasy Agricultural Scienc
e and Technology Co., Ltd. has a strong scale procurement capacity of the circulation of agricultural pro
ducts , they are good at game ability in negotiations with suppliers , the general consideration is the cost
reduction, to take the way of purchase directly from the origin, or establish production bases directly in t
he origin, operations by the way of contract farming , and this way of direct sourcing and supplying is m
ore conducive on product quality control to the source from the purchase. In processing sectors, the cent
ralized processing can ensure product quality to the greatest extent and reduce losses of agricultural prod
ucts. During the circulation, the distribution, storage and transportation are important, and the cold stora
ge facility is the key, the main is to choose a (from own) standard cold storage, and choose (from purcha
se) van refrigerated trucks, at the last mile to the destination needs the two layers of packaging of lock fr
esh and preservation from the inside to the outside, in order to ensure optimum freshness of the produce
before cooking.
Integrating Justeasy’s circulation mode and the whole-process quality control method, combining
with the common mode of agricultural product circulation channel, this article constructed agricultural
products distribution channel mode is shown in figure 2.

cooperative

Production
base such
as farmer
and farm

Transit wholesaler

Producing
Wholesaler

Selling
wholesaler
and wholesale
market

Farm produce market, supermarket,
agricultural products processing
enterprise, food provider

agricultural
products
consumer

Agricultural products Logistics Company and warehouse provider

3S mode and source traceability
concept ensure products’ quality

Figure 2

Centralized processing and whole-process cold
chain system guarantee products’ quality

keep-fresh packages
ensure edibility of
products
before
eating in last 1 km

Agricultural Products Circulation Channel Mode based on Whole-process Control

5 Conclusion
The mode change of agricultural products circulation channel is the important part of agricultural p
roduct circulation system reform in China. It directly affects the cost and efficiency of agricultural produ
cts circulation whether the circulation channel is perfect, which further influence the market competitive
ness of agricultural products. Therefore, the change and innovation of circulation channel will inject ne
w impetus into the improvement of agricultural products circulation efficiency. With the food safety pro
blem is becoming more and higher, it is very important to rebuild an effective quality control in the whol
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e process from field to table. The innovation of channel relationship, participant, circulation mode, circu
lation technics and quality control technology may provide a new perspective for the construction of agr
icultural product circulation channels in our country, which is based on the quality control in the whole p
rocess. Especially the improvement of the logistics infrastructure, the improvement of the refrigeration f
acilities, the replication and expansion application, as well as the establishment of agricultural products
e-commerce platform, which will make the agricultural product circulation channels present a newer for
m. In these elements, building a new channel mode from the source, to the middle stage, to customer, w
hich also including the whole process of logistics that can be traced and supervised, searching the key co
ntrol points and quality control method, is the emphasis of establishing a new agricultural product circul
ation channels mode under the guide of whole-process control.
Looking forward to the future, the main research object of agricultural product circulation model
under whole-process quality control will also be further expanded from the dominated retail terminal to
the farm cooperatives and production base, farm wholesale market, the original wholesalers, logistics
distribution center based. This paper is trying to provide the government, enterprises some referring
suggestions and countermeasures for agricultural products’ safe and high quality circulation.
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Abstract: This article from three levels of the enterprise knowledge absorptive capacity dimension,
relationship quality dimension and cluster knowledge network dimension, propose the key factors that
affect the innovative industrial cluster knowledge transfer, and systematically expounds the mechanism
of each key affect factors on the innovative industrial cluster knowledge transfer performance, propose
the concept model and related hypotheses of knowledge transfer effect factors on the basis of analysis,
thus completing the theoretical analysis part of this research. In order to more comprehensive and
systematic study the mechanism problem of innovative industrial cluster knowledge transfer, and to
verify the conceptual model, this study particularly choose photoelectron industry cluster in Wuhan high
tech Zone in East Lake of “knowledge concentration” higher as the study object, and adopt more
advanced and suitable structural equation model on the empirical analysis, the analysis results verify the
theoretical hypothesis of first.
Key words: Innovational industrial clusters; Knowledge transfer; Cooperative innovation; Cluster
network; Empirical study

1 Introduction
Enterprise knowledge absorptive capacity is a complex process regulated by complicated factors,
enterprise staff's personal skills, enterprise’s management mechanism, enterprise’s resource sharing to
some extent affect the enterprise’s absorptive capacity, and these factors for enterprise knowledge
absorptive capacity is not additive effect simply. At present, the researches of scholars on which several
elements consists of enterprise knowledge absorptive capacity are less, the lack of references, also did
not form a unified view. For enterprise knowledge absorptive capacity should be investigate from three
aspects of the enterprise owned based resources, the enterprise’s management ability, coordination
ability, operation ability on based resources, as well as the interactive relationship between enterprise
knowledge resources, communication ability, capital structure, organizational culture and so on internal
resources and external environment.
Wang, C et al (2007) [1] investigates the relationship between enterprise’s relationship quality and
its organizational performance, and the results show that the four dimensions measure of relationship
quality has significantly positive correlation impact on the organization performance, some studies
have indicated that relationship quality has an important effect on efficiency of knowledge acquisition
and knowledge transfer performance. Therefore, this paper argues that the relationship quality
dimension mainly includes the three aspects of trust, satisfaction and the realization of commitment.
Coleman(2004)[2] think that the industry clusters by using the method of network analysis can more
comprehensive, more carefully and deeply analysis the industry cluster strategy conduct. This paper mainly
adopts network analysis from two aspects of the structure -the relationship analysis the role of knowledge
network in knowledge transfer process among clusters enterprise organization, the knowledge network in
the cluster knowledge transfer in how to coordinate, how to effect and how to influence, therefore, this
paper divided the dimensions of knowledge network into four aspects of knowledge network centrality, the
openness of knowledge network, knowledge network size and coupling strength.
Three dimensions of enterprise knowledge absorptive capacity, relationship quality and knowledge
network are gradually progressive, is the logic level from the macroscopic, mid-gradational and microcosmic.
The three dimensions basic including the key elements of innovative industrial cluster knowledge transfer,
establish the analysis frame of innovative industrial cluster knowledge transfer performance.

2 Factors Influencing on the Innovative Industrial Cluster Knowledge Transfer
This paper divided the key influence factors of the innovative industry clusters knowledge
transfer into three dimensions, that is enterprise knowledge absorptive capacity dimensions, dimensions
of relationship quality and cluster knowledge network dimensions.
2.1Enterprise knowledge absorptive capacity dimension
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Enterprise knowledge absorptive capacity is a complex process regulated by complicated factors,
enterprise staff's personal skills, enterprise’s management mechanism, enterprise’s resource sharing to
some extent affect the enterprise's absorptive capacity, and these factors for enterprise knowledge
absorptive capacity is not additive effect simply. At present, the researches of scholars on which several
elements consists of enterprise knowledge absorptive capacity are less, the lack of references, also did
not form a unified view. For enterprise knowledge absorptive capacity should be investigate from three
aspects of the enterprise owned based resources, the enterprise’s management ability, coordination
ability, operation ability on based resources, as well as the interactive relationship between enterprise
knowledge resources, communication ability, capital structure, organizational culture and so on internal
resources and external environment.
2.2Dimensions of relationship quality
Das,T.K.&Teng, B.S (2000) [3] investigates the relationship between enterprise’s relationship quality
and its organizational performance, and the results show that the four dimensions measure of relationship
quality has significantly positive correlation impact on the organization performance, some studies
have indicated that relationship quality has an important effect on efficiency of knowledge acquisition and
knowledge transfer performance. Therefore, this paper argues that the relationship quality dimension
mainly includes the three aspects of trust, satisfaction and the realization of commitment.
2.3Knowledge network dimension
Coleman(2004) think that the industry clusters by using the method of network analysis can more
comprehensive, more carefully and deeply analysis the industry cluster strategy conduct. This paper mainly
adopts network analysis from two aspects of the structure-the relationship analysis the role of knowledge
network in knowledge transfer process among clusters enterprise organization, the knowledge network in the
cluster knowledge transfer in how to coordinate, how to effect and how to influence, therefore, this paper
divided the dimensions of knowledge network into four aspects of knowledge network centrality, the
openness of knowledge network, knowledge network size and coupling strength.
Three dimensions of enterprise knowledge absorptive capacity, relationship quality and knowledge
network are gradually progressive, is the logic level from the macroscopic, mid-gradational and microcosmic.
The three dimensions basic including the key elements of innovative industrial cluster knowledge transfer,
establish the analysis frame of innovative industrial cluster knowledge transfer performance.

3 Influence Between Knowledge Absorption Ability on Knowledge Transfer of
Enterprise
(1)Knowledge acquisition ability
Mainly refers to the ability of the enterprise to acquire external knowledge and acquire new
external knowledge through search evaluation mode. And the ability to obtain of enterprise mainly
depends on the quality of employees, the enterprise's knowledge structure and enterprise’s external
network connection and other factors.
(2)Knowledge digestion capability
Mainly refers to the ability that the enterprise understand acquiring external knowledge. The new
knowledge digestion of enterprises is mainly a process of external knowledge to understand and deeply
grasp. Enterprises to digest the new knowledge did not bring commercial achievement for it, this new
knowledge digestion is not equal to innovation, this process is often absorb some has been first
commercial or some new technology is in diffusion stage or a new invention , so as to improve the
enterprise internal staff's knowledge level ,to improve the technical ability of professional staff. This
paper thinks that the enterprise digestion is not limited to new technology or new invention, also
includes experience and skill learning that the staff's observation. The digestive ability of enterprises
mainly depends on the diversity of enterprise’s external knowledge structure and the repeatability of
enterprise’s internal knowledge and external knowledge etc..
(3)Knowledge integration ability
Mainly is the ability to integrate internal and external knowledge that the enterprise acquired. The
integration of knowledge is often have a certain purpose, integration often has certain market orientation,
so the ability to integrate knowledge of enterprises largely depends on the sensitive degree of
enterprise for market opportunities.
(4)Knowledge utilization ability
Utilizing external knowledge ability of enterprise mainly is refers to the enterprise in the effective
integration of external knowledge and internal knowledge, make knowledge market-oriented,
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transformed into market economic value, the ability to obtain more competitive advantage for
enterprises. This ability to some extent depends on the enterprise’s planning organization ability. Based
on the above analysis, put forward the following hypothesis:
H1: The knowledge acquisition ability of enterprise in innovative industrial cluster is stronger,
the knowledge transfer performance is higher;
H2:The knowledge digestion ability of enterprise in innovative industrial cluster is stronger, the
knowledge transfer performance is higher;
H3:The knowledge integration ability of enterprise in innovative industrial cluster is stronger, the
knowledge transfer performance is higher;
H4:The knowledge utilization ability of enterprise in innovative industrial cluster is stronger, the
knowledge transfer performance is higher.

4 Effect between Relationship Quality on Knowledge Transfer of Enterprise
(1)The relationship and the hypothesis between trust and knowledge transfer
Norman(2004)[4] think that trust level among organizations will affect the cooperation motivation
of organizations in a certain extent. The trust degree among enterprises within the clusters enterprise is
high, it is because of this mutual trust relationship among clusters enterprises contributed to knowledge
sharing and exchange among the clusters enterprises’ members a large extent, greatly improve the
efficiency of knowledge transfer between organizations, because the trust relationship is also greatly
reduced the workload of the contract supervision and the contract execution, save the large transaction
cost for enterprises, greatly enhance the enterprise's organizational performance. The trust relationship
among organizations can break the limitation of knowledge protection among enterprises, more
conducive to the mutual exchange, knowledge sharing of knowledge among organizations . The
following assumptions can be obtained based on the above analysis:
H5: The higher the trust degree of innovative industrial cluster, the more conducive to enhance the
knowledge transfer performance in innovative industrial cluster .
(2)The relationship and hypothesis between satisfaction and knowledge transfer
Coleman(2004) think that satisfaction between the enterprise and the customer is the perceptual
evaluation based on the integrity feeling between them. If satisfaction degree between the enterprise and
the customer is high, is conducive to build very long-term cooperation for the enterprise and the
customer, to reduce the risk of cooperation, so as to promote the effective knowledge transfer [] between
the two sides. The article thinks, the higher satisfaction, knowledge communication and knowledge
transfer performance is higher, there is a significant positive correlation between the two sides. The
following assumptions can be obtained based on the above analysis:
H6: innovative industry cluster’s satisfaction is high, the more conducive to enhance knowledge
transfer performance in innovative industrial clusters.
(3)The relationship and assumptions between commitment and knowledge transfer
The scholars believe that commitment is the decision maker expected for the cooperation duration
between the two sides , but also is willness whether the two sides are willing to resource input in the
cooperation process. So in the cooperation between enterprise and the customer or exchanges process,
the existence of the promise to a certain extent provide effective guarantee for the stable long-term
cooperation. This paper holds promise for knowledge transfer performance is positive affected. The
following assumptions can be obtained based on the above analysis:
H7: The promise of innovative industry cluster is better, the more conducive to enhance knowledge
transfer performance in innovative industrial clusters.

5 Effect between Cluster Knowledge Network on Knowledge Transfer of
Enterprise
(1) Network centrality
Analysis of Shepherd, D. A.&Zacharakis, A [5] on the absorptive capacity is the problem, the
research weakness lies in its knowledge is too simplistic, mistakenly believe that the enterprise is
one-time to absorb the knowledge. With the rapid development of technology, knowledge is no longer a
simple resource, but is very complicated with multiple system, knowledge also has a certain labor
division, cluster of enterprises in the knowledge network acquire knowledge also need to constantly
repeated testing, communication can fully absorb knowledge. And the network centrality for the position
of enterprises in the knowledge network has a more directly impact, network higher enterprise more
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active in the knowledge transfer process, with more opportunities and information resources. Based on
the above analysis, put forward the hypothesis of this study for:
H8: Knowledge network centrality of innovative industrial clusters is higher, the knowledge
transfer performance is higher.
(2) The scale of the network
Network scale is defined as the relationship number of exist directly associated with individual
units or the species number of relationship. Here, we measure and to judge cluster enterprise’s network
scale standard by relationship number, and the heterogeneous of knowledge network is mainly to
measure by diversity degree index of cooperation company. The scale size of cluster enterprise’s
knowledge network is an embodiment of the cluster enterprise knowledge resource level, if more
connections established between cluster enterprise and external entity enterprises, so the channels of
enterprise acquire external knowledge are also more, so enterprise technology innovation more
opportunities, its technological innovation performance will be improved. According to the discussion
above about the network scale and inter-organizational knowledge transfer in the cluster enterprise, and
make relevant assumptions are as follows:
H9: innovative industry cluster knowledge network scale is larger, the knowledge transfer
performance is higher.
(3) The openness of network
External knowledge source there are two main aspects’ organization promote role in the cluster
enterprises: one is to help enterprises to establish a new cluster knowledge network, the creation of new
knowledge; the two is to promote the enterprises to make better use of their inside knowledge in cluster
knowledge network, improve the use efficiency of knowledge. According to the discussion above about
network openness and inter-organizational knowledge transfer in the cluster enterprise. we put forward
the hypothesis:
H10: Innovative industry cluster knowledge network openness is high, the knowledge transfer
performance is higher.
(4)The strength of the bond
If there is a strong cluster knowledge transfer between enterprises, among enterprises cluster it is
easy to form the same technology paradigm, it is the same technology paradigm for technical personnel
between different enterprises for technical communication and knowledge transfer to provide greater
convenience, can make enterprises more quickly change transfer knowledge into the actual production
process. In addition, if the cluster enterprises’ knowledge networks relationship stronger, so that
enterprises in the process of repeated knowledge transfer can accumulate more experience and
knowledge, can meet all kinds of problem and solve in the repeated knowledge transfer , these are for
the enterprise innovation activities to provide a better innovation environment, provides more
opportunities for enterprise innovation, is also the interaction among subjects to create a good
atmosphere for the birth of new technology, new things, provided ideas source for the innovation of
enterprises, make enterprises innovation is realized. According to the discussion above about the
strength of the bond and inter-organizational knowledge transfer in the cluster enterprise. we propose a
hypothesis:
H11:The connection strength of innovative industry cluster knowledge network is higher, the
knowledge transfer performance is higher.

6 An Empirical Analysis of the Effect Factors on Knowledge Transfer in
Innovative Industrial Clusters
In order to analysis the conceptual model built above, and the need to verify the hypotheses, data
investigation and study. Based on the particularity of innovative industrial clusters knowledge transfer,
this paper chooses Wuhan East Lake high tech Development Zone as the sample collection area, and
chooses mature optoelectronic industry cluster in the development zone as sample collection object,
through structural equation model to carry on analysis and discussion, finally obtains the empirical
results.
(1) The sample selection and data collection
Through the analysis and reference to the relevant literature, absorb the relevant part, the initial
form the observed variables scale . In order to facilitate the research and ensure the scientific nature and
the rationality of results, this paper use the Richter 7 scale method questionnaire score.
This research uses the questionnaire survey method to obtain the data, the subjects involved in are
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enterprises of knowledge transfer in innovative industrial cluster . As far as possible in order to obtain
the proper and valid data, the primary task is to determine the survey sample selection of empirical study,
through for a long time attention and study on the photoelectron industry cluster of Hubei high tech
Development Zone of East Lake, the questionnaire ultimately selected related enterprises of
photoelectron industry cluster as the research object.
(2) Data collection
Data collection selected 215 enterprises in line with the basic conditions for the survey, a
questionnaires total of 215 copies , 178 questionnaires were recovered, 131 effective questionnaires, the
questionnaire effective rate has 60.9%.The required questionnaire can be accepted, and the number of
samples to meet the needs of the empirical analysis. As shown in table 5-2, data collection includes
various enterprise types in the innovative industrial clusters.
(3) Reliability and validity analysis
In this paper, Cronbach’s Alpha values of the set measurement model were calculated, such as
Cronbach’s Alpha values more than 0.7 are shown the table1in each factor, means the reliability
requirements. At the same time, all the indicators of this have been effectively verified the previous,
therefore has the content validity. The model fit index values shown in table 5-7, observed after fitting
the model shows, negative error term does not appear in the not standardized estimated structural
equation model, path coefficient is positive, the estimation method and model definition there is no
problem; factor load of each latent variables in standard estimate structural equation model was greater
than 0.71, the model can meet the requirement of the convergent validity. The corresponding evaluation
index value of structural equation model from the AMOS abstract description can be obtained, after
finishing are listed in table 2. As can be seen from table 2 chi square values of the model is 935.223, 420
2
degrees of freedom,  /df is 2.227, the significance level P for 0.235>0.05. Due to the structure
equation model does not reach the significant level, so accept null hypothesis, which assumes that the
model and the observed data are successful adaptation.
Table 1
Measurement indicators

Factor Load and Reliability Data
Factor loadings

Enterprise
knowledge
absorptive
ablility dimension:
Knowledge acquisition ability
Knowledge assimilation ability
Knowledge integration ability
Knowledge utilization ability
Dimensions of relationship quality:
Trust
Satisfaction
Commitment to implementatio
Knowledge network dimension:
Network centrality
The scale of the network
The openness of network
The strength of the bond

0.73
0.78
0.71
0.73
0.79
0.88
0.71
0.76
0.88
0.83
0.73

Knowledge transfer performance

0.71

Table 2

2/df
GFI
AGFI
RMR

Index value to
verify the model
935.223
420
2.27
0.914
0.902
0.045

RMSEA

0.04

NFI
RFI
IFI
TLI

0.910
0.929
0.936
0.935

Fit indices
2
df

Cronbach’s Alpha

0.911

0.919

0.979

0.933

Model Fit Indices
Judging standard

Determination results

Close to the degree of freedom
Bigger is better
<3
>0.9
>0.9
<0.05
<0.05 Adaptation is good
<0.08Adaptation is reasonable
>0.9
>0.9
>0.9
>0.9

true
true
true
true
true
true
Adaptation is good
true
true
true
true
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(4) Path test
According to the model, path coefficient test index data can be obtain shown in table 3.
Table 3
The dependent variable
Knowledge transfer
performance
Knowledge transfer
performance
Knowledge transfer
performance
Knowledge transfer
performance
Knowledge transfer
performance
Knowledge transfer
performance
Knowledge transfer
performance
Knowledge transfer
performance
Knowledge transfer
performance
Knowledge transfer
performance
Knowledge transfer
performance

Path coefficient test of hypothesis model

Variables
<--<--<---

Knowledge
acquisition ability
Knowledge assimilation
capability
Knowledge integration
capability

Estimated
value

S.E.

C.R.

P

Standard estimates

.384

.078

4.924

***

.171

.392

.070

5.554

***

.255

.432

.102

4.225

***

.218

<---

Knowledge utilization ability

.391

.081

4.817

***

.256

<---

Trust

.384

.091

4.210

***

.256

<---

Satisfaction

.432

.110

3.917

***

.215

<---

Commitment
to implementation

.443

.089

4.968

***

.158

<---

Network centrality

.385

.093

4.130

***

.234

<---

The scale of the network

.202

.140

1.432

0.772

.163

<---

The openness of network

.332

.098

3.378

***

.183

<---

The strength of the bond

.345

.089

3.866

***

.258

Note: * * * mean p<0.001

7 Conclusion
Table 3 shows the path coefficients of knowledge acquisition ability and knowledge transfer
performance is 0.171, C.R. value is 4.924, the test results is path relationship at 0.001 significant level;
the path coefficient of knowledge digestive ability and knowledge transfer performance is 0.255, C.R.
value is 5.554, the test results is path relationship at 0.001 significant level; the path coefficient of
knowledge integration ability and knowledge transfer performance is 0.218,C.R. value is 4.225, the test
results is path relationship at 0.001 significant level; the path coefficient of knowledge utilization
ability and knowledge transfer performance is 0.256, C.R. value is 4.817, the test results is path
relationship at 0.001 significant level; hypothesis H1-H4 proved.
The path coefficient of trust and knowledge transfer performance is 0.256, C.R. value is 4.210, the
test results is path relationship at 0.001 significant level; the path coefficient of satisfaction and
knowledge transfer performance is 0.215, C.R. value is 3.917, the test results is path relationship at
0.001 significant level; the path coefficient of commitment and knowledge transfer performance for
0.158,the C.R. value is 4.968, the test results is path relationship at 0.001 significant level; hypothesis
H5-H7 proved .
The path coefficient of network centrality and knowledge transfer performance is 0.234, C.R. value
is 4.130, the test results is path relationship at 0.001 significant level; the path coefficient of network
scale and knowledge transfer performance is 0.163, C.R. value is 1.432, the test results are not at
0.001 significant level (0.772); the path coefficient of network openness and knowledge transfer the
performance is 0.183, C.R. value is 3.378, the test results is path relationship at 0.001 significant level;
the path coefficient of connection strength and knowledge transfer performance is 0.258, C.R. value is
3.866, the test results is path relationship at 0.001 significant level; say H8, H10-H11authentication,
hypothesis H9 did not get verified. This may be due to the process of innovative industrial cluster
knowledge transfer, as the network size could lead to increase the cost, the transfer is difficult.
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Evaluation of the County’s Economic Strength and
Spatial Differences in Hubei Province of China∗
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Abstract: A comprehensive evaluation of the county's economic strength and spatial difference analysis
of Hubei province in 2007 and 2012 was conducted using factor analysis and Arcinfo10.2 software. The
results revealed that: (1) county economy of Hubei province highlighted the regional cluster effect in
space, Wuhan city circle and western Hubei economic circle have played a huge role in driving
economic development in the counties around, “one chief two vice” strategy greatly promote leapfrog
development of Hubei Province. (2) regional transportation and topography of the county impact
economic development, counties with better traffic conditions are bit stronger in economy, the Han
River plain, flat terrain along the Yangtze River region have stronger county economic strength .
Key words: County economy; Economic strength evaluation; Hubei province

1 Introduction
Research on differences in the county’s economic development has become a hot topic, domestic
scholars have conducted studies on the problem from different angles : (1) on indicators designed to
measure the differences between the counties’ economic development: the domestic scholars put forward
different views, some scholars use a single indicator to measure the difference, such as per capita GDP or
per capita national income[1]-[5]; Some academics have also designed multi- indicators to evaluate the
differences [6]-[7], but the design of the indicators is not yet been unified. However, the use of multi-index
evaluation is more objective considering the indicators’ representativeness and the comprehensiveness and
accuracy of the analysis results. (2) on methods to measure the differences between the county's economic
development: evaluation methods more frequently used now are AHP method [8], the principal component
，
analysis [9]-[10], GIS technology [9], ESDA analysis [5] [10] and so on. (3) on the study scope: there are national
[1]-[2]
comprehensive studies
, as well as regional studies (Liu Yuhong et al, 2005), now more scholars are
focusing on the province[3]-[10], and some even concentrate on part of the province[11], and analyze the
economic differences within the province in a more refined way.
Accelerate the economic development of the county in Hubei province has vital significance for the
implementation of the overall “two ring belts” strategy and promoting the rise of the central region
strategy. However, due to different resource endowments, productivity level, geographical location and
industrial structure of each county, there lies big difference between the strength of the county economy
development. So it is necessary to study the current status and characteristics of county economic
differences for the development of regional economic policy and promote the county economy
development. Currently there are literatures of analysis on economic differences among counties in
Hubei Province, but problems like single indicator [5], or limited study scope [11] exist, so this article is
intended to take all counties in Hubei province as the research object, using factor analysis and
Arcinfo10.2 software to evaluate changes in economic strength, characteristics and causes of each
county in Hubei province in 2007 and 2012.

2 Scope and Methodology
2.1 Study scope
In this paper, each county in Hubei province (county, district, city) is studied. Data in 2007 and
2012 are used to evaluate the comprehensive strength of the county economy in Hubei province and to
measure their spatial variations. Because of the adjustment of administrative divisions, Hubei’s 76
counties in 2007 had been adjusted to 80 counties in 2012; some county administrative ownership had
also changed. For example objects included in the 2013 assessment of the county’s economic
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development had the following changes compare with that in 2007: Shennongjia area is now directly
under the jurisdiction of Hubei Province, so it is no longer included in the scope of examination of the
county's economic development; three newly added districts under the jurisdiction of Ezhou city:
Echeng, Liangzihu, Huarong; part of the towns which were originally under jurisdiction of Zengdu
district in Suizhou city are now the new Sui county, Zengdu district still retains; Wuhan City has just
added Hannan district into the scope of county's economic development examination of Hubei Province.
Since this study focuses on the spatial variation characteristics and causes of overall economic strength
of the counties in Hubei province, individual changes in counties do not affect the overall results of the
analysis, and therefore it is not needed to remove or merge data after the county change.
2.2 Research methods
Conduct factor analysis on relevant economic data of each county (county, district, city) of Hubei
Province in 2007 and 2012 using software spss19.0, identify the main factors affecting the
comprehensive strength of the county economy, and calculate the comprehensive strength score of each
county in 2007 and 2012. On this basis, classify economic strength types of county (county, district, city)
in Hubei province according to certain criteria, and use Arcinfo10.2 software to directly reflect the
spatial variation characteristics of differences in economic strength of the county in Hubei province.

3 Comprehensive Strength of Hubei County Economy
3.1 Evaluation index selection
Considering the scientific, systematic of index, and easy to collect data, the paper selected 13
indicators in terms of the total economic output, average value and economic structure when building
comprehensive strength of the county's economic evaluation index, namely gross regional product (x1), the
second industry GDP (x2), the tertiary industry GDP (x3), gross industrial production (x4), fixed asset
investment (x5), local general budget revenue (x6), end of year financial institutions deposit balance (x7),
various taxes (x8), per capita net income of rural residents (x9), per capita disposable income of urban
residents (x10), per capita arable land (x11), per capita GDP (x12) and local fiscal revenue to GDP ratio(x13).
3.2 Data sources
The data used in this article are mainly from the “Hubei Statistical Yearbook 2008”, “Hubei
Statistical Yearbook 2013”, interpolation method was used for some default values. (Due to limited
space, the original data are omitted here)
3.3 Analysis procedures and calculation results of factor analysis
(1) Establish a 76 (80) ×13 parameter matrix using the original values of 13 indicators by SPSS19.0
software. Samples are all counties (county, district, city) that are incorporated in the county economic
development evaluation of Hubei province. To eliminate the effect of dimension, first normalize the
original data and obtain a standard parameter matrix.
(2) KMO and Bartlett’s test of sphericity to see if the data are suitable for factor analysis, and
whether the data are subject to multivariate normal distribution. KMO of 2007 and 2012 were 0.824 and
0.806, greater than 0, 6, indicating that the data is suitable for factor analysis; Bartlett sphericity test of
2007 and 2012 are both 0.000, so data follow multivariate normal distribution.
Table 1

KMO and Bartlett’s Test
2007

2012

KMO

.824

.806

Bartlett’s Test of Sphericity （Sig.）

.000

.000

(3) Conduct factor analysis, adopt “maximum variance orthogonal rotation”, and extract three
principle components according to the selection principle of characteristic roots>1. Total cumulative
variance of rotation squared sums in 2007 and 2012 are 82.963% and 83.153%. (See Table 2)

Main
factor
1

Table 2 Characteristic Root and % of Variance
2007
2012
Total variance explained
Total variance explained
（rotation sums of
（rotation sums of
Characteristic
Main Characteristic
squared loading）
squared loading）
Root
factor
Root
% of
% of
cumulative %
cumulative %
variance
variance
6.213
47.79
47.79
1
6.463
49.714
49.714
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2

2.955

22.73

70.52

2

2.628

20.212

69.927

3

1.618

12.45

82.96

3

1.719

13.226

83.153

(4) Calculate the score of county economy comprehensive strength.
Calculate score function of each single component in 2007 according to the data in component
score coefficient matrix
Using single factor score function, the county economy comprehensive factor score formula of
2007 is:
Z 2007 =0.4779Z 1 +0.2273Z 2 +0.1245Z 3
Similarly, each county’s economy comprehensive factor score of 2012 can be obtained. The results
are shown in table 3.
COUNTRY
Caidian District

Table3 Comprehensive Strength Score of Hubei County Economy
2007 2012
COUNTRY
2007 2012
COUNTRY

2007

2012

0.54

0.09

0

0.67

Yicheng City

-0.25

0.01

Macheng City

Jiangxia District

1.27

1.77

Dongbao District

0.43

0.43

Wuxue City

0.11

0.03

Huangpi District

1.07

1.29

Shayang County

0.15

0.17

Xianan District

0.09

0.31

Xinzhou District

0.81

0.94

Shayang County

-0.31

-0.23

Jiayu County

-0.26

-0.14

Yangxin County

0.21

-0.19

Zhongxiang City

0.47

0.47

Tongcheng County

-0.33

-0.4

Daye City

1.32

1.32

Xiaonan District

0.76

0.59

Chongyang County

-0.4

-0.48

Yun County

-0.46

-0.45

Xiangchang County

-0.4

-0.34

Tongshan County

-0.49

-0.47

Yunxi County

-0.52

-0.64

Dawu County

-0.22

-0.31

Chibi City

0.37

0.29

Zhushan County

-0.56

-0.56

Yunmeng County

0.05

-0.03

Zengdu District

1.31

0.6

Zhuxi County

-0.6

-0.67

Yingcheng City

0.24

0.09

Guangshui City

0.3

0.06

Fang County

-0.55

0.53

Anlu City

-0.09

-0.19

Enshi City

0.07

0.04

Danjiangkou City

0.16

0.19

Hanchuan City

0.71

0.45

Lichuan City

-0.35

-0.46

Yiling District

0.71

0.86

JingzhouDistrict

-0.08

0.16

Jianshi County

-0.51

-0.57

Yuanan County

-0.29

-0.1

Jiangling County

-0.69

-0.6

Badong County

-0.48

-0.5

Xingshan County

-0.46

-0.5

Gongan County

-0.04

-0.09

Xuanen County

-0.67

-0.68

Zigui County

-0.37

-0.44

Jianli County

-0.26

-0.57

XianfengCounty

-0.63

-0.61

Zaoyang City

0.14

0.6

Shishou City

-0.04

-0.3

Laifeng County

-0.6

-0.64

Wufeng Tujia A.C.

-0.71

-0.75

Honghu City

-0.2

-0.27

Hefeng County

-0.63

-0.67

Yidu City

0.67

0.89

Songzi City

-0.07

-0.09

Xiantao City

1.39

1.02

Dangyang City

0.19

0.49

Huangmei County

-0.01

-0.15

Qianjiang City

1.33

0.99

Zhijiang City
Changyang Tujia
A.C.
Xiangyang District

0.35

0.47

Tuanfeng County

-0.52

-0.55

0.89

0.49

-0.34

-0.45

Huangzhou District

0.09

0.17

-0.72

-

0.39

0.67

Hongan County

-0.28

-0.33

Tianmen City
Shennongjia Forest
District
Hannan District

-

-0.1

Nanzhang County

-0.41

-0.18

Loutian County

-0.31

-0.36

Sui County

-

-0.29

GuchengCounty

-0.19

0.07

Yingshan County

-0.45

-0.52

Liangzihu District

-

-0.6

Baokang County

-0.63

-0.46

Xishui County

-0.09

-0.16

Huarong District

-

0.05

Laohekou City

-0.22

0.14

Qichun County

0

-0.1

Ercheng District

-

0.92

3.4 Analysis
From 76 counties’ economic strength comprehensive index in 2007 of Hubei province, it can be
obtained that Xiantao City scored the highest, 1.33, Jiangling County scored the lowest , -0.75, and the
range was 2.08; in 2012 Jiangxia scored the highest of 1.77, Wufeng County scored the lowest of -0.75,
range was 2.52, which indicates the comprehensive strength differences within each county of Hubei is
large, and the gap is growing.
Based on the data in Table 3 and according to the standard that the economic strength of greater

Proceedings of the 11th International Conference on Innovation & Management

·481·

than 1, 0.5 ~ 1,0 ~ 0.5 -0.5 -0.5 ~ 0 and less than -0.5, the economic strength of the county in Hubei
province are divided into five categories, namely very strong, strong, general, weak and very weak. At
the same time, the county's economic strength type map of Hubei Province is generated with the aid of
Arcinfo10.2 software (Figure 1, Figure 2).

Figure 1 Evaluation of County Economy
Strength in Hubei Province in 2007

Figure2 Evaluation of County Economy
Strength in Hubei Province in 2012

4 The Spatial Evolution Characteristics of County Economy Strength Differences
in Hubei Province
4.1 Gap between county economy strength is large and keeps expanding
From table 3, Xiantao City and Jiangxia District earn the highest scores of county economy in
Hubei province in 2007 and 2012 respectively, whereas Jiangling County and Wufeng County earn the
lowest scores. The range scores in these two years are 2.08 and 2.52, which shows the larger gap in the
county economy and the gap has been enlarged.
4.2 The regional cluster effect is showing and the county economic strength has grown remarkably
in Wuhan city circle and the western Hubei circle.
Through the comparison of these two figures, it is found that the county economic strength
has grown remarkably in Wuhan city circle. The county economic strength including Jiangxia District,
Daye City, Huangling District increase from 1.27、1.32、1.07 in 2007 to 1.77、1.32、1.29 in 2012, but
Xiantao City decreased from 1.39 in 2007 to 1.02 in 2012. As the sub-central city, Xiangyang and
Yichang play the important role in fueling economic development of the county and their
neighboring areas. Compare the figure of county economic strength in 2007 to 2012, which shows the
county economic strength have greatly improved in the neighboring areas of Xiangyang including
Laohekou City, Gucheng County, Nanzhang County, Yicheng City and Zaoyang City from 2007 to
2012.
4.3 The weaker county economies are concentrated in the west and southwest areas of Hubei
province, and the gap of economic strength is widening.
As you can see in Figure 1 and Figure 2, the county economies in west and southwest areas of
Hubei province is weak, for example, the county economies are all below -0.50 in Jianshi County,
Xianfeng County, Laifeng County, Xuanen County, Hefeng County, WuFengXian County of
southwestern region and Yun County, Zhushan County, Zhuxi County, Fangxian County of the
northwest region.
4.4 Traffic location and topography affect the county economy
Considering the niche condition of all counties in Hubei province, the counties near ShiyanHanDan railway, Xiang-Yu rail line, and belonging to Wuhan City has the higher economic strength.
The fast-growing economies are concentrated in Wuhan City, Xiantao City, Xiaogan City, Xiangyang
City (including Xiangzhou area, Fancheng area, and Xiangcheng area), Zengdu district of Suizhou City,
Shiyan city and Yichang city, while slow-growing economies are concentrated in the west and southwest
areas of Hubei province. The foregoing analysis shows that county economic strength is significantly
correlated with the traffic location.
From the actual survey of Hubei province and a study by Tanyan and Feng Zhiming, we found that
the topography has far-reaching influence to Hubei economy. The fast growing economies located
mainly in Hanjiang river and the Yangtze River, such as Yichang City, Wuhan City , Xiangyang
City ,Xiantao City and their neighboring areas.
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5 Conclusion
By the method of factor analysis and the Arcinfo10.2, a study on the spatial evolution of different
county economy in Hubei province in 2007 and 2012 is presented in this paper. The conclusions are as
follows: (1) the center city spreading effects appear, and the regional cluster effect is showing
preliminarily. From the county economy strength in 2007 and 2012, we found that the strategy of “one
chief two vice” in Hubei province play a huge role in promoting leapfrog development and the county
economic strength has grown remarkably in Wuhan city circle and the western Hubei circle. (2) The
county economies tend to be relatively concentrated on space, and the spatial difference becomes
magnified. Central county has the bigger economical strength, while the east area take the second place
and last followed by the west and southwest. (3) Traffic location and topography affect the county
economy. The analysis shows that the fast-growing economies are concentrated in the counties located
in Hanjiang River and the Yangtze River, which have the good transportation conditions.
This paper chooses Hubei province as an closed region to analyze, which may lead to some
deviation existing in confirming the spatial weight of other surrounding provinces’ counties, however
this deviation shows less of an effect on overall space gathering, especially on local radiation effect. In
addition, this paper only analyzed spatial difference of regional economic differences, the further study
on development strategy of the county economy is needed.
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Input-Output Analysis of High-Tech Enterprises of Hubei Province: A
Case Study of 46 High-Tech Listed Companies in Hubei Province of China
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Abstract: High-tech enterprises are the main force of industrial transformation and upgrading, so
input-output efficiency of high-tech enterprises is particularly important. This paper, take 46 high-tech
listed companies in Hubei Province as the research object, from three angles, R & D investment, wages
and salaries investment and the acquisition or construction of assets invested into, with regression
analysis of the main business income, studied the input and output the status quo of high-tech
enterprises in Hubei Province, and proposed measures to optimize the efficiency of input and output.
Key words: High-tech enterprises; Input and output; R & D intensity

1 Introduction
As of June 2014,among 78 enterprises in Hubei Province which are listed in Shanghai and
Shenzhen, 46 high-tech enterprises [1], in 2013 the main business income is 199.38 billion yuan,
accounting for 47.8% of total turnover revenue of the 78 listed companies in 2013. Making a significant
contribution to the economic development of Hubei Province.
The existing research care more about the investment in R & D as core indicators or to use DEA
input-output model as an analytical tool when analysis Input-output high-tech enterprises. Some
scholars’ research shows that R & D investment and the main business income lag effect [2], the R & D
investment effects to income of small and medium high-tech enterprises in the main business was not
significant [3], coupled with inadequate disclosure of corporate information, this article select three
inputs indicators angles which are strength in R & D investment, wages and the acquisition or
construction of assets invested intensity, and the main business income as output indicators, analyzed 46
high-tech enterprises listed company annual report data from 2011 to 2013[4] and used regression
analysis, trying to explain the intrinsic link between the various input and output factors, and gives
reasonable optimization recommendations.

2 Input-Output Situation of High-Tech Enterprises in Hubei Province
2.1 R & D investment intensity of high-tech enterprises needs to be improved
R & D intensity is R & D expenses share the proportion of the main business income during the
corresponding year. High-tech enterprises of China's high-tech enterprise management approach
required R & D intensity between 3% and 6%, according to international practice only those corporate R
& D intensity above 5% are competitive.
The annual report of this 46 high-tech enterprises from 2011 to 2013 are disclosed the R & D costs,
but only 22 companies disclosed the complete R & D costs, the other 24 enterprises only released 1-2 years’
research and development costs. In contrast to this is another 32 non-high-tech companies, only 12
companies disclosed the research and development costs, including only two have full disclosure of
non-high-tech enterprise R & D expenses for three years, while the other 20 were not disclosed the
three-year R & D expenses. The disclosed total R & D expenses of 46 high-tech companies was 45.3
million in 2013, while research and development total expenses of 32 non-high-tech companies was only
980 million yuan. High-tech enterprises are the main force of technology R & D investment (see Table 1).
Table 1

78 Listed Companies in Hubei Province, the Intensity Distribution of R & D Investment
High-tech enterprises
Non-high-tech enterprises

<1%

7

8

1%~3%

10

1

3%~5%

11

2

5%~10%

12

0

>10%

6

1

Undisclosed

0

20

In terms of the average R & D intensity in 2011 to 2013, the number of high-tech enterprises which
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the intensity of R & D investment over 3% is 29, more than 10 percent of high moral infrared,
Zhongyuan Huadian, NC Central, HC SemiTek, Routon electronics, communications, flames, and the
number of the high-tech companies which are less than 3% is 17, the lowest of the three companies
which are Huaxin Cement, Gezhouba shares and Hubei Yihua, mainly because of higher income scale
three companies, the 2013 camp received were 16 billion, 59.5 billion and 19.3 billion yuan, while the
majority revenue in several enterprises which R & D investment intensity are more than 10% are above
300 million yuan. Overall, the R & D intensity of high-tech enterprises was more than non-high-tech
companies significantly, but still needs to be improved.
2.2 The wages investment advantages of the high-tech enterprise is obvious
Wages input intensity is employees’ wage expenditure accounting for the proportion of main
business income, this ratio will be affected by the industry which enterprises in, the size of enterprises,
and many other factors other in city where the enterprises in. Most corporate employees’ wages input
intensity is between 5% -20%, the high-tech enterprises’ investment intensity is slightly higher, but the
advantage about strength of investment wages of high-tech enterprises is obvious (Table 2).
Table 2

The Intensity Distribution of Wages of 78 Listed Companies in Hubei Province

High-tech enterprises

Non-high-tech enterprises

<1%

0

1

1%~3%

3

2

3%~5%

6

3

5%~10%

12

12

10%~15%

9

2

15%~20%

12

6

20%~25%

1

1

25%~30%

2

1

>30%

1

4

2.3 The intentions of acquisition and construction of asset investment of high-tech enterprises is
relatively strong
The intensity of the acquisition or construction of assets is ratio that the acquisition of fixed assets,
intangible assets and other long-term assets expenses accounting for the main business income
investment of the enterprises. 46 acquisition and construction of high-tech enterprise assets invested
16.44 billion yuan, 32 non-high-tech enterprise for acquisition of assets invested 12.71 billion yuan in
2013, the overall intensity of investment in the acquisition or construction of assets were 8.2% and 5.8%,
acquisition and construction of high-tech enterprises invested assets intention is relatively strong, which
is related with the development stage of high-tech enterprise, compared to non-high-tech
enterprises,most high-tech enterprises are still in rapid development or market expansion and have
strong investment intentions and demand for assets than the non-high-tech enterprises (Table 3).
Table 3

The Intensity Distribution of the Acquisition or Construction of Assets Investement of 78 Listed
Companies in Hubei Province

High-tech enterprises

Non-high-tech enterprises

<1%

1

4

1%~3%

3

4

3%~5%

5

5

5%~10%

15

9

10%~15%

7

6

15%~20%

4

1

20%~25%

3

0

25%~30%

4

1

>30%

2

4
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3 Input-Output Regression Analysis of High-Tech Enterprises in Hubei Province
This paper selects three elements R & D investment, wages intensity and the acquisition or
construction of assets investement as the independent variable, the dependent variable as the main
business income of output elements, and the constructed basic form of a linear regression model:
Y=α+βR+γS+δC, Where Y is the main business income, R is R & D investment, S is wages intensity , C
is the acquisition or construction of assets investemnt. Data are from the annual report of 46 high-tech
listed companies in 2011, 2012 and 2013. Taking the information disclosure is not sufficient into
account,and investment in three years, the average output elements to be analyzed, using SPSS 19
software for linear regression analysis, the variables way of stepwise regression.
The results are shown in Table 4, the two regression models established which based on employee
wages investment and the acquisition and construction of to the main business income investment assets
and the determine coefficients were 0.895 and 0.932, the fit goodness is relatively higher. Probability of
significant test regression equation is zero, the linear relationship between the dependent and
independent variables is significant, thus can create linear equation: Y=-2.318+14.294S；
Y=-6.319+12.232S+2.557C；
Linear equations illustrate the wages’ input-output coefficients is much higher compared to the
input-output coefficients of the acquisition or construction of assets. Input and output of high-tech listed
companies in Hubei Province regression results in Table 4.
Table 4
Model

46 Listed High-tech Enterprises in Hubei Province Input-output Regression Analysis
Model R R Square Adjusted R Square Standard Error of Estimate
R
R variance
ajusted R variance
Standard error of estimate

1

.948a

.898

.895

27.90049

2

b

.935

.932

22.46812

.967

a. Predictors: (constant), S.
b. Predictors: (constant ), S, C.
Model

1

2

quadratic sum

df

Regression

300793.394

1

Residuals

34251.238

44

Total

335044.632

45

Regression

313337.525

2

Residuals

21707.107

43

Total

335044.632

45

mean square
meansquare
300793.394

F

Sig.

386.407

.000a

310.348

.000b

778.437
156668.763
504.816

a. Predictors: (constant)，S.
b. Predictors: (constant )，S, C.
c. induced variable: Y
Non-standardized
Regressive Coefficient

Model

1

2

(constant)

standard norm
B
criterion
-2.318
4.659

Standardized
Regressive
Coefficient

t

Sig.

trial edition

.948

-.497

.621

19.657

.000

-1.647

.107

S

14.294

.727

(constant)

-6.319

3.836

S

12.232

.717

.811

17.060

.000

C

2.557

.513

.237

4.985

.000
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a. induced variable： Y
Beta In

t

Sig.

partial
correlation

C

.237a

4.985

.000

.605

Colinearity
statistics statistic
admittance
allowance tolerance
.667

R

a

-.897

.375

-.136

.855

b

-.245

.807

-.038

.828

Model

1
2

R

-.047
-.011

Model analysis also showed a linear relationship between R & D investment and the main business
income was not significant, mainly because: First, there is a certain lag of R & D investment and main
business income; Second, the intensity of R & D investment is relatively small; Third, there is a
nonlinear relationship between R & D investment and the main business income.

4 Suggestions and Measures
4.1 Take reasonable measures to guide the high-tech enterprises to increase R & D investment
Despite the high-tech R & D investment intensity is better than non-high-tech enterprises, but the
size of the existing R & D investment is relatively low and intensity needs to be improved. First, the
enterprises should strengthen R & D awareness, increase research and development efforts; Second,
strengthen intellectual property protection, escorting R & D investment of enterprises; Third, guide
development platform for building and promoting the integration of research.
4.2 Improve the market system to promote high-tech enterprises to increase human input
Human input-output efficiency in high-tech enterprises in the most significant, and therefore is an
effective way to increase the manpower to increase output of high-tech enterprises. First, enterprises
establish the scientific concept of talent and introduce high-quality talent to create the best use of the
human environment, establishing sustainable development talent strategy; Second, improve the market
system for high-quality talent to create market environment that "trick to stay live , stay for a long time";
third is to enhance the living environment of high-quality talent, not only income, but also including
housing, social security, children's education, pension and other supporting services, providing logistical
support for enterprises to increase manpower.
4.3 Improve the investment environment to stimulate high-tech enterprises to increase assets
investment
High-tech enterprises are in rapid development, require not only a lot of money for daily operations,
and also strong demand of a variety of acquisition or construction of fixed assets, intangible assets and
other long-term assets, improve the investment environment becomes particularly important for
high-tech enterprises to increase asset investment. First, provide efficient financing channels for
high-tech enterprises to protect financial security investment; Second, provide comprehensive
investment guidance for high-tech enterprises, reducing the risk of business investment, improving the
accuracy of the investment; Third, stimulate high-tech enterprises through subsidies or tax cuts and other
ways to increase investment in assets, especially in the product market-oriented asset investment, such
as reasonable equipment investment, capacity expansion.

Reference
[1] Hubei Advanced Technigue Enterprises Determination service network, Certificate of conformity
of high and new-tech enterprise in Hubei,2011-2014
[2] Wang Juncai, Wang Shufen. Correlation between R & D investment and performance - Empirical
Analysis Based on the information industry [J]. Central University of Finance and Economics,
2008,(12):57.62
[3] Wang ye, You chun. Relationship research between R & D investment and performance empirical Panel Data based SME board listed company [J]. Accounting Newsletter,2009(12):14-16
[4] Annual reports of listed companies, stock exchange information release platform,2011-2013

Proceedings of the 11th International Conference on Innovation & Management

·487·

Competitiveness Index System Research on International
Human Resources
Xu Peng
School of Management, Wuhan University of Technology, Wuhan, P.R.China, 430070
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Abstract: Competitiveness of human resources has becoming a measure of a country's international
competitiveness and an important indicator of overall national strength is an important factor in
accelerating economic growth and promote sustained development. Human resources as a service
industry, analysis of the competitiveness of the various data required for evaluation and policy-related
collection, processing; build human resource international competitiveness ranking index system;
qualitative data into quantitative policy research, analysis of the international competitiveness of human
resources correlation between the performance of its policies, such as is proposed in this paper needed to
solve the problem. Eventually come to build the human resources of international competitiveness
ranking index system set up the database and build econometric models for performance evaluation of
human resource policy is a viable and very far-reaching significance of the issue of such a conclusion.
Key words: International competitiveness; Policy evaluation; Policy performance; Indicator system

1 Introduction
In recent years, governments at all levels are fully aware of the allocation of human resources to
play a role in local economic development, have the human resources to improve performance
management related to the overall economic situation to be considered a strategic height. Countries in
order to encourage the development of human resources, in terms of the overall industry level or to
specific jobs, have raised a number of policy instruments and financial support to encourage the way,
many domestic scholars have started early on the competitiveness of our human capital research.
However, aspects of policy indicators related to a variety of data collection, processing and other
services as one of the representatives of the industry, you need to select the competitiveness of human
resources have a certain degree of difficulty, clear how the policy will be transformed for the qualitative
data and quantitative research competitiveness of human capital leads to implicit relationship links
between the country’s economic growth has been the difficulty in this area.

2 Human Resources Literature Review
2.1 Human resource management
Human Resources, also known as human capital, the idea originated in the writings of the ancient
Greek scholar Plato’s “Utopia” and explore the educational and economic value of training. The more
systematic thinking of human capital theory first appeared in the originator of classical political
economy of Adam Smith (1723-1790) famous “nature of research on the causes and the Wealth of
Nations” in the. Marshall (Alfred Marshall ,1842-1924) of “human capital formed their own investment
capital is the most valuable of all,” this statement is the most theoretical studies of early human capital is
the most representative. However, because of geographical constraints of time, resulting in the final did
not introduce the concept of human capital in economics. In 1960, the American economist Theodore
Schultz·W·In the “human capital investment” speech for the first time the concept of human capital
formally incorporated into mainstream economics, also marked the official formation of human capital
theory. And Robert Lucas proposed a new concept in the “Economic Development Mechanism,” a text:
the driving force behind economic growth is human capital specialization.
In modern times, the Solow (RW Solow) of “Contribution to the Theory of Economic Growth,” a
text, triggering economic growth theory, research scientists, and presented to human capital as the core
of the economic growth model. Professor Hua Japanese extended neoclassical growth model, Paul
Romer (Paul Rome r) endogenous growth model, Robert Lucas (Robert Lucas) growth model of human
capital accumulation, Sri Lanka Cote (A·D·Scott) capital investment decisions and technological
progress model four people masterpiece of contemporary capitalism is fairly representative of the study
of human thought.
Drucker’s most widely adopted stage for the basic content of the concept of human resource
management, namely, human resources and other material resources as needed in order to create
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material wealth management and investment elements of the production process. With the increase in
the theory of human capital utilization in the economy, more and more scholars have different theories
for this Huh insights update. One is that the human capital of two junior and senior levels. The second is
that the productivity of human capital has a different shape, the concept of heterogeneous and
homogeneous Human Capital Human Capital. The third is to define individuals and groups from the
perspective of its next.
2.2 competitiveness of human resources
Back in the 1950s, Peter Drucker made the concept of human resources, human resources and
competition theory has also been considerable development. In Michael Porter on human resources
competitiveness “competitive advantage”, after “Competitive Strategy” and “Competitive Advantage of
Nations” trilogy published, discusses the importance of human capital for competitive rose to a new
height. Porter said: “The competitive advantage in the final analysis depends on the company can create
value for customers and competitive advantage of this concept is defined as a competitive strategy
Potter notion of essence.
In general, human resource competitiveness study focused on four levels, namely national
competitiveness, regional competitiveness, industrial competitiveness and the competitiveness of
enterprises, "then you need to have a reasonable use of people-oriented according to people ways to
improve talent efficient use. competitiveness evaluation index contemporary human resources can be
broadly summarized as innovation capacity index, team learning indicators and maybe large pieces
which innovation capability index is divided into research R & D investment intensity, developers, and
their proportion of patents ownership and new product sales. competitiveness of an enterprise-scale,
enterprise technical level, core competence, and strategic enterprise management mechanism, "the four
elements." human capital is the core competitiveness of enterprises and enterprises can also determine
the long-term development of key factors through four two-level indicators and 13 indicators for 58
countries and regions human resource competitiveness cluster analysis, which 58 regions with
significant differences, and differences are historical background, economic, human resource
Competitiveness and comprehensive national strength and other factors. Finally, by comparing the
competitiveness of human resources 44 major countries of the world, as long as the index continues to
play a number of advantages and contributions indices improve investment structure, quality and
development environment, 2020 goal to become rich in human resources can become a reality.

3 Human Resources Policies and Related Theoretical Studies
3.1 Human resources policy
30 years of reform and opening, China has experienced human resources management reform three
large stages, namely the 1978 constitution planned economy to mid-1991, state-owned enterprises
reform and decentralization of human capital, from 1992 to 2000 transition to a market economy cause
under the human resources policy reform and the reform of human resources policy diversification of
the socialist market economy since 2001. Under this reform trilogy, our human resources management
has made the standardization and internationalization of the market's rapid progress. The grim facts
prove that the localization of human resources development faces many problems to be solved there
very long way to go.
Due to the constraints of reality institutional and policy environment, resulting in our theoretical
research in human capital, in particular, there is a huge gap with other countries. Total human resources
of our country is too large, and low resource quality, surplus labor, resource allocation structure have
become less reasonable composition of restricting China's economic growth factors. With China on year
growth of human capital inputs, or input and output ratio is relatively low human capital. To increase
investment in education, but compared to other aspects of the investment proportion or less. And there is
less government investment, regional differences, and irrational investment structure, and many other
problems. At the same time, China's investment in vocational training for less and there are also
differences in the structure of vocational and technical aspects I had lay hidden. Investments in health
care, the proportion of public expenditure on health care is low, the high proportion of individuals
spending, per capita spending is only one-tenth of the developed countries. Have caused the government
to reflect and attention.
Western countries, human capital policies as Keynes thought the product in its ideological basis,
the proposed expansion of government intervention goals, to implement diverse micro-oriented policies:
to develop a “Human Development and Training Act,” “Industrial Training Act,” “Labour Promotion
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Law” and many other bills; invest heavily in education and training; formulating various units of annual
manpower plans; promote labor mobility; optimize personnel employment service system and the
introduction of anti-discrimination policies. From 1979 to include the gathering of global human
resources for health resource center databases, libraries and network database of all relevant medical
data during 2006 to assess the fairness of the impact of medical policy, and whether it applies to all
economic levels of different State and so on. Data show that improve health human resources to help
improve medical efficiency, improve teamwork, increase national income. Today, the development of
human resources plays an increasingly important role in promoting economic growth through domestic
and showed an increasing trend for the 2752 sample analysis literature, draw human resources needs a
systematic and strategic development development needs to be emphasized practical application after
training.
3.2 Human resources policy evaluation and performance study
Human Resource Policy Evaluation (herein as the “evaluation” and “assessment” equivalent) for
the evaluation of one branch policies, mainly includes two aspects, one is the evaluation of human
resources policy decisions, studies of different policies on the upcoming national economic and social
development will what kind of impact; Second, the effectiveness of the human resources policy (or
performance) evaluation of the implementation of the human Resources Policy Institute for Economic
and Social Development had what effect. Policy Performance refers to the degree of policy actions to
meet the needs of the target groups, values and opportunities.
Since Lasswell (“The Policy Orientation” included in Sandra Braman editor of “Communication
researchers and policy-making” memoirs, 1951) that “policy science” since the assessment of
development policy has gone through about four phases: attention effect, the use of orientation , critical
policy assessment, constructivism approach. Widely summarizes the effects of 10 kinds of policy
evaluation model; Dunn (2002) summarizes the policy evaluation of three main methods:
pseudo-evaluation, assessment and decision theory formally evaluated 12 (Dunn, 2002).
Non-quantitative information contained in the text of the policy led to a structured policy
framework for the lack of text analysis, persuasive policy evolution, performance evaluation and
Development Tendency of research results is poor, their predictability of policy practice and guidance
inadequate. In 1989, the National Office of total assessments (The USA General Accountability Office,
GAO) in the book "Content Analysis: A structured method of analysis of the text (Content Analysis: A
Methodology for Structuring and Analysis Written Material)" to create a book to put forward a content
analysis, that a standardized format to collect and organize information resources to profile information
to describe and frequency statistics.
Domestic policy evaluation is mainly qualitative research, quantitative analysis of recent policy
showed a rising trend, the integration of the theoretical speed of policy analysis and management policy
doctrine between politics gradually accelerated. 1978 to 423 technology innovation policy in 2006
central and local econometric analysis carried out, the policy has made a meaningful quantification
exploratory research, science and technology policy variables cited - Douglas production function,
explore the science and technology the impact of policies on economic and technical performance;
present quantitative evaluation of policy performance for the service sector is still very small, it also
highlighted the necessity of this study.
The use of biblio metric methods, journals "Journal of Policy Modeling" 1501 articles on the policy
model of papers published in 2009 to 1979 to carry out a statistical analysis, the policy is divided into 12
categories, the establishment of an evaluation tool for policy coherence - PMC-Index (Policy Modeling
Consistency), with a multidisciplinary approach to study the strength of the level of policy; through
policy quantized depict the evolution of policy coordination and the impact on the path to economic
performance; such as analysis of the organizational and institutional framework for innovation policy in
China , stressed the need coherent policy itself.

4 Design and Construction of Evaluation Index System
Human capital is an integral part of the overall national competitiveness, but it also is a separate
and complex systems. If you choose a few simple indicators alone do not adequately reflect the overall
level of competitiveness of the entire country, but entirely based on the old index system to select all the
indicators, we can not accurately reflect the international competitiveness of China's human capital also
increases the data acquisition and evaluation difficulty. In order to make the level of human capital
evaluation index system of international competitiveness can be scientifically and objectively reflect the
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status of the country's level of human capital development, trends and issues, evaluation system should
be constructed in the following principles.
1) Operability: operability evaluation index system is an important principle of design. 2) the
relative completeness: evaluation system is an organic whole, need to be able to reflect the main features
of a more comprehensive evaluation and development of the object. 3) the relative independence: the
impact of factors on the level of national competitiveness, the message indicators overlap exists between,
so the selection of indicators, when the choice is relatively independent as possible indicators to ensure
that the scientific results of the evaluation . 4) universality and particularity: the design evaluation index
system, the choice of indicators to be layered, on the one hand to be able to apply to a large range, so as
to reflect the significance of the evaluation. On the other hand when constructing the index system to
consider China's actual conditions and characteristics that reflect the actual situation of China's
international human capital compared to other countries in order to achieve the purpose of the
evaluation.
Table 1 Human Capital International Competitiveness Evaluation Index System
First indicators
Second indicators
Third indicators
Human investment in Public expenditure on education (% of
education
government expenditure) total
Researchers in R & D (per million
Human capital investment
Human technology
people)
investment
R & D personnel (per million people)
Taxes (as a percentage of GDP)
Tax

Pay taxes
Employment-population ratio

Human capital-output

Trademark applications, direct resident
Patent output

Human capital environment

Trademark registration, non-resident
Patent application, the residents
Patent applications, non-residents
Workforce

Urban population
Foundation of
Urban population (% of total population)
Human Environment
Unemployment, total (% of labor force)
Unemployment, female (% of female
labor)
GDP per capita
Economic Growth

Status of basic
education
The potential of human capital

Higher status

GDP growth (annual%)
GDP
Industry value added
The ratio of girls to boys in primary and
secondary education (%)
More women than men in primary school
enrollment rate (%)
Expenditure per student, (the percentage
of per capita GDP) School
Expenditure per student, primary (% of
GDP per capita)
Expenditure per student, tertiary (per
capita GDP)
Enrollment, higher education (% of
gross）
More women than men in higher
education enrollment rate (%)

From the evaluation index system of human capital investment, human capital output, human
capital potential environmental and human capital to human capital for the country I had to evaluate the
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level of competitiveness.
Human capital investment is investment to support human activities, which include investment
funds and investment of human resources. Generally speaking, the investment of funds and manpower
development levels were positively correlated. Primarily reflects investment in human resources, in the
case of national development personnel, personnel engaged in scientific and technological activities, the
more strongly the international competitiveness of human strength.
Human capital refers to the output generated by human activities result in various forms, including
taxes, patents and so on. The fundamental purpose is to create human input is more scientific and
technological achievements, therefore, the amount of scientific output tracking is a measure of a
country's competitiveness based on the strength of a final judgment.
Environmental conditions and technological potential of the country, including consolidation,
which should include education, related infrastructure, economic development and so on. Indicators in
education reflects the ability of the human development potential, the more developed regions where
higher education, science and technology talent development, promotion of research capacity has a
certain influence.

5 Conclusion
Overall, the evaluation of domestic public policy there are two deficiencies, one of China's public
policy evaluation is still far from forming a mature, comprehensive approach system, which restricts the
degree of scientific and policy evaluation in large part the level of standardization; Second, empirical
analysis and normative studies have failed to combine well together, public policy evaluation studies
positivist orientation has not been established. The research of human resource competitiveness and
performance evaluation policies rarely. The only two unique national literature from the perspective of
human resources and conduct comparative analysis of policy, to take human capital, environmental
attractiveness, competitiveness and investment performance highlights four aspects of the force, its
performance evaluation. So to build the human resources of the international competitiveness ranking
index system set up the database and build econometric models for performance evaluation of human
resource policy is a viable and very far-reaching significance of the subject.
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An Empirical Research on Determinants of Technological Innovation
in China Enterprises
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Abstract: Technological innovation is force source for enterprise maintaining competitiveness,
upgrading industry and optimizing economic structure. According to Schumpeter’s technological
innovation theory and existing research result, the determinants of enterprise technological innovation
are from government fiscals, finance etc external factors and internal factors such as physical, system
and spirits which comprise of enterprise culture. Assumption have been formed through analyzing the
effect of factors on technological innovation, while a large amounts of data are collected by
questionnaire and the assumptions have been tested and analyzed. The results show that the
improvement of external factors such as fiscal, finance and labor force etc. has no significant effect on
enterprise technological innovation, while the effect of enterprise physical, system and spirit factors on
technological innovation is much obvious, and the effect on diverse technological innovation is different
markedly. On the basis of conclusion, some suggestions to promote innovation have been brought
forward that are government should implement innovation encouragement policy while promoting
economic growth, perfect investment environment, reduce enterprise-opening cost, hoist the initiatives
of investors’ enterprise opening, increase enterprise density and boost market competition among
industry and enterprises. Enterprise should build long-term strategy, completing internal institutions,
harmonizing benefits between departments so as to inspire the initiatives of staffs on technological
innovation.
Key words: Technological innovation; Factor analysis; Hypothesis test; Suggestion on policy

1 Introduction
Technological innovation is the inexhaustible source of prosperity for a country, and also is the
source of enterprise operational vigor. In the past decades, with low labor cost and ignorance of
environment pollution, depended on favorite international trade and internal economic policies, the main
feature of china’s enterprises is size expansion. Because that quality of Chinese labor force is increasing,
cost of resource is going up, environment pollution become more serious, international competition is
becoming fiercer and internal economic policies among regions and industries are more equal and
reasonable, traditional operating mode becomes unsustainable. By help of technological innovation
enterprises may enhance competitiveness which is the basic path for economic transformation and
structure adjustment.
The determinants of enterprise technological innovation are external and internal factors. The
external factors are environment of public finance and banking, while internal factors are enterprise
physical, institutional and spiritual factors that are composed of enterprise culture. What are the effects
of various factors on China’s enterprise technological innovation? Research on the effect patterns may
help government policy making and motivating enterprise initiatives. Here, on the basis of explaining
relevant concepts, reviewing current literatures, the paper has made theoretical analysis and put forward
hypothesis, through collecting enterprise information with questionnaire, and test the hypothesis, finally
made conclusion and given some policy suggestions.

2 Relevant Concepts and Classification
Technological innovation is a multi-dimension concept. From the perspective of content scope,
technological innovation is divided into general and special technological innovation. Generally,
Schumpeter(1934)defined development or innovation as making new combinations, such as introducing
new products, leading in new production methods, opening up new market, broadening materials supply
sources and implementing new organizations. S. Myers and D.G. Marquis(1969)defined technological
innovation as a complex process, from new thoughts, new concept on, through continually solve
problems, at last a new program with new economic value and social value has been succeeded. Britain
trade and industry ministry defines technological innovation as successful development of new
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ideas(Richard Adams, John Bessant and Robert Phelps ， 2006). In narrow sense, technological
innovation is a whole process which is brought invention and science results into new products, selling
on market and acquiring profits. From economic perspective, the paper choose general concept.

For convenient, the technological innovation may be divided into new product or services,
new production methods or techniques, new market, new source of materials and new organizations
in term of Schumpeter’s classification. Here, the production methods or techniques are mainly
embodied as introduction of equipment and method reforms, market innovation is expanding
market and develop new customers, material source innovation is develop and control upstream
links, organization innovation is reforming internal institutions and operational rules.

3 Determinants of Enterprise Innovation and Hypothesis
3.1 Reviews of literatures
Now, there are many literatures of enterprise innovation determinants. From the level of enterprise
and state, factors that may interpret certain enterprise innovates more than other one are government,
technology staffs, capital and culture etc. (Bartholomew 1997; Demirgüc Kunt and Levine 2001；
Furman, Porter, and Stern 2002; Nelson 1993). From driving power source, there are science, market
and social network pushing force. Depending on environment, enterprise could not innovate on its own
and rely on extensive contact with external environment.
Company culture, is values, behaviors and practices shared by staffs which is composed of physical,
institutional and spiritual level in the enterprises, that is the common consciousness, such as tenets,
sense of worth, norms and living creeds, which are principles of personal and collective speech or action.
Company culture is distinctive internal environment, which could not be imitated by other enterprise in
short time, is the main driving factor of enterprise technological innovation. According to the difference
of enterprise power, staff relationships and information delivery, Wallach(1983)divided company culture
into bureaucratic culture, innovative culture and supportive culture. Different cultures have different
effect on technological innovation choice and efficiency, the value structure of enterprise culture affects
enterprise cohesiveness, stability and character, make guidance and synergism for operation, human
development and enterprise spirits moulding(Li Yanzhi, Meng Qinwei, 2001)，, which is the spiritual
base for enterprise innovation(Liang Juan, 2007；Ge Hongyan，2010).
3.2 The model and hypothesis
Supposed that the choice of enterprise technological innovation and efficiency, are the result of
external and internal factors, the model is as follows:
TIi  g[(t , f ), (c, b, m, s, p)]
(1)

Where,

TIi denotes i th technological innovation, such as new supply source of materials, new

production method or process, new product, new market and enterprise management.
t denotes government variable vector, such as infrastructure st , tax or subsidies level et etc.
infrastructure level st is represented by enterprise operational district administration level, from
province capital, district capital, county capital, town capital and village respectively five levels, st
value becomes smaller and smaller. Higher the tax rate beyond policy is, less the et value , On the
contrary, lower the tax rate beyond policy is, more the et value. Less the enterprise acquires innovation
subsidy, less the et , on the other hand, more the enterprise acquires innovation subsidy, more the et .
If the infrastructure is more perfect, and tax rate is lower or subsidy for innovation is higher, then
enterprise technological innovation cost is lower and the success probability of innovation is much
higher, which will excite enterprise technological innovation. Higher the capital level of operational
district, more perfect the infrastructure is. Then hypothesis are:
H1: Under other conditions constant, higher infrastructure st is, stronger enterprise technological
innovation power is.
H2: Under other conditions constant, higher et is, stronger enterprise production technology or
techniques innovation power is.
f denotes financial development level, which is the degree of enterprise financial accessibility. At
same time, the difficulty of different enterprise accesses capital is variable. Specifically, much easier
enterprise acquire finance capital, much f is. On the contrary, less f is. When enterprise innovates, it
usually need acquire finance from bank, securities and venture market, financing feasibility may save
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time and reduce interest rate, which cut down the cost in innovation. Then, much the financial
development level is, much beneficial to enterprise technological innovation, the hypothesis H3 is as
following.
H3: Under other conditions constant, much easier enterprise acquires finance, much stronger its
technological innovation power is.
c denotes the vector of enterprise main managers character variables. According to Schumpeter
analysis, that personal ambitions and ideality, will to conquer difficulties and pursuing joy of innovation
risk, are the distinct features affect entrepreneur technological innovation. Here, manager age a and
education e are introduced to reflect manager’s characters. The rule of evaluation is that age is divided
into 20-30, 30-40, 40-50 and 50-older four stages, younger the manager’s age is, less a is. Level of
education is divided into three levels as higher education, medium education, elementary education and
below etc. Higher the education is, much e is. Generally, younger the enterprise manager age is, much
more vigor and energy, much stronger technological innovation power is. Higher education is, better the
thinking ability is, then much stronger technological innovation power is, the hypothesis may be formed
as followings.
H4: Under other conditions constant, younger the main manager’s age is, much stronger its
technological innovation power is.
H5: Under other conditions constant, higher the main manager’s education level is, much stronger
its technological innovation power is.
b denotes vector of enterprise operating industry and chain. According to the amounts of operating
link and distance from market, which may be divided into production & circulation, only production,
commodity circulation, and medium service etc, the difficulty degree of technological innovation is
from much to less, and evaluation of b is from less to much. Farther from market operating link is, less
b is, much difficult technological innovation is, then H6:
H6: Under other conditions constant, much nearer from market enterprise operating link is, much
stronger its technological innovation power is.
m denotes physical dimension of company culture variable vector, introducing enterprise
equipment level dm , annually input of technological innovation nm . Higher the equipment and
physical level are, much dm is. Much annually input of technological innovation is, much larger nm is.
If enterprise physical level is higher, better technology base is, then much stronger its technological
innovation power of production method is. H7 is as followings.
H7: Under other conditions constant, higher enterprise physical level is, much likely to choose
production technological innovation.
s denotes enterprise culture institutional dimension variable vector, where introduces institution
drafting and implementing degree. Institution drafting includes market innovation awarding institution
sm , product or service innovation awarding institution sp , production technological innovation
awarding institution st , upstream link innovation awarding institution sh , and management innovation
awarding institution sa .Degree of implementing awarding institution is much stricter, it is much feasible
to boost technological innovation. Hypothesis are as followings.
H8: Under other conditions constant, much stricter the enterprise innovation awarding institution is
implemented, much stronger its technological innovation power is.
H9: Under other conditions constant, relevant technological innovation awarding institution may
lead to internal innovation choice direction.
p denotes enterprise culture spirits dimension variable vector, where is introduced interpersonal
relation pp , bureaucracy degree ph , information communication mode pc etc three variables. Much
harmony interpersonal relation is, much larger pp is. Much rigid bureaucracy level is, less ph is.
Much smoothly information communicates, much larger pc is. How smoothly the internal information
communicates affects how swiftly enterprise reflects on internal and external change, and degree of
interpersonal relation harmony and information communication affect the innovation idea and
decision-making. Vigor degree of enterprise bureaucratic level may have uncertain effects. On one hand,
much vigor bureaucratic level is beneficial to communicate order timely and accurately, which may
promote innovation, on the other hand, much vigor bureaucratic level may lead to communicate
unsmooth, which affects information communicate upwardly, that may hinder technological innovation.
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Some hypotheses are as followings.
H10: Under other conditions constant, much harmonious interpersonal relation is, much stronger its
technological innovation power is.
H11: Under other conditions constant, much smoothly internal information communicates, much
stronger its technological innovation power is.
H12: Under other conditions constant, effect of strict degree of enterprise bureaucratic level on
enterprise technological innovation is uncertain.

4 Data Analysis and Hypothesis Testing
Through designing likert questionnaire including problems above, inquires have been conducted
randomly on 300 enterprises in central China, eastern China and western China. According to the
relation between each problem and enterprise technological innovation, questionnaire option has been
established so as to obtain the enterprise information. At the same time, in order to enhance validity of
information, optional terms order has been changed frequently avoiding optional terms arrange from
high to low purely. Before formal investigation, opinions amending questionnaire have been asked twice.
By sending questionnaire to enterprise and email questionnaire to enterprise employee, formal
investigation has conducted, while questionnaire is attached with investigation objective and promise
not to impose any harm to enterprise. 300 questionnaires have been delivered and 262 questionnaires
have been recovered, the response rate is 87%. Some questionnaires with less answer or contradictory
optional terms have been rejected, and those surveyed of recovered questionnaires are all higher
education level, then the investigation is valid. Finally, 230 valid questionnaires have been received.
4.1 Basic situation of investigated information
Proportions of valid questionnaire enterprises lying eastern China, central China and western China
are 43%, 38% and 52% respectively, while the proportions of administration level of enterprise
operating location of province capital, district capital, county capital, town capital and village are 50%,
27%, 15% and 8%, no enterprise of recovered questionnaire is at village. Enterprise with operating link
lying manufacture and circulation is occupied by 67%, that only in manufacture link is 8%, that in
circulation is 20%, and that lying medium service is only 5%.
Among recovered questionnaires, main manager of 20-30 years-old is 15%, that of 30-40 is 26%,
that of 40-50 is 48%, while manager elder than 50 is 11%. Then, analyzing the condition of recovered
questionnaires, the enterprises collected are much more representative. With regard to concrete contents
of questionnaires such as technological innovation awarding institutions and implementing, enterprise
physical equipments, spiritual status, tax exemption and innovation subsidy, accessibility of finance etc
have been analyzed by assigning valuation.
4.2 Factor analysis of technological innovation choice
By assigning each answer term a value, it is usually worth 0 to least answer term, while other
answer term value is increasing by continuous integer. Registering the data of questionnaires, data base
of investigation has established.
In the text below, analysis and hypothesis testing have conducted from two levels. Firstly, analysis
has been conducted on the effect of external and internal factors on technological innovation choice.
Secondly, the effect magnitude of factors has been analyzed and relevant hypotheses have been tested.
By correlating investigated data, the results are as attaching table. The conclusions of correlation
analysis are as followings.
4.2.1 The effects of factors on source innovation of upstream material
From second column of attaching table, findings show that effect of sector institution legibility on
source innovation of upstream materials is strong positive, and that of product or service level, post
division institution, employee cooperation and coordination are weak positive. The effects of main
enterprise manager age, distance from market of operating link, intensity of management talent
introduction, vigor degree of bureaucratic rank and production method awarding institution are
significantly negative.
4.2.2 The effects of factors on production method and equipment alteration & import
From third column of attaching table, the effect of production method awarding institution on
production method and equipment alteration & import is strong positive, that effects of main manager
age, operating link, definition clarity of sector and post institution, technological talent introduction,
manage talents introduction, target plan and operating ideas, bureaucratic degree of employee and
management innovation awarding institution etc, are weak positive. The effects of infrastructure level,
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easiness of employee recruiting and financing accessibility of enterprise etc, are strong negative. The
effects of tax rate and subsidy level, and of internal communication status are weak negative.
4.2.3 The effects of factors on product innovation
From forth column of attaching table, findings show that effects of enterprise equipment level,
definition clarity of sector and post institution, technological talent introduction, management
innovation awarding institution etc, are strongly positive respectively. The effects of product service
level, institution implementing, operating target and ideas, culture marking, infrastructure level etc, are
weakly positive. The effects of enterprise main manager education level, operating link etc, are
significantly negative.
4.2.4 The effects of factors on market innovation
From fifth column of attaching table, findings show that effects of management talents introduction,
smooth degree of internal information communication, are weakly positive. The effects of operating link,
equipment level, product service level, institution implementing, culture marking, management
innovation awarding institution etc, are strongly negative, while the effects of other factors are weakly
negative.
4.2.5 The effects of factors on management innovation
The effects of management innovation awarding institution, equipment level, technological talent
introduction, culture marking, definition clarity of sector and post institution, institution implementing,
interpersonal relation etc, are strongly positive. The effects of age of main manager, product service
level, operating target and ideas, cooperation status etc, are weakly positive. The effects of enterprise
operating location, tax rate and subsidy level, financing accessibility of enterprise, operating link,
manager education level, vigor degree of employee rank etc, are significantly negative.
4.3 Relation among technological innovations
The relations between five technological innovations are as followings. Relation of innovation in
upstream material sources with product innovation and management innovation are positive respectively.
That of production method innovation with product innovation is positive, while that of production
method innovation with market innovation is negative. Relation of product innovation with management
innovation is strongly positive, and that of market innovation with management innovation is negative.
Therefore, there are conformingly relations between innovations, while there are also contradictory
relations.
4.4 Hypothesis testing and analyzing
External environments such as higher administration level of enterprise operating district is, less
enterprise technological innovation intensity is. Lower the tax rate enterprise bears or much the subsidy
enterprise obtains, much positive effect on upstream material source innovation, but weakly negative
effects on production technological innovation and management innovation. The effects of infrastructure
level on product innovation and management innovation are positive, but that on production
technological innovation and market innovation are significantly negative. The effects of financing
accessibility and employee recruit easiness on upstream material source innovation are positive, but that
on other innovations are negative. According to analysis, hypothesis H1、H2、H3 are only partly tenable
respectively.
Analysis shows that external environments such as favorite policy, accessibility of finance and
infrastructure level could not become technological innovation condition adequately, and enterprise does
not draw support from external perfect conditions to promote technological innovation. On the contrary,
by use of favorite policies, subsidies, perfect infrastructure, favorite financing policy and employee
recruit easiness, enterprises seek short-term benefits from policies other than strive for long-term
benefits of technological innovations.
The age of main manager impose positive effect on production technological innovation and
management innovation, but negative on upstream material sources innovation and market innovation.
The education level of main manager imposes negative effect on product innovation, market innovation
and management innovation, but with no obvious effect on upstream material source innovation or
production technological innovation. Then, in view of production technological innovation and upstream
material source innovation, hypothesis H4 is tenable, to other three innovations, H4 is not tenable. The
effect of education level of main manager is not obvious, therefore H5 is not established. The age or
education level of main manager is not determinants of technological innovation choices, and operating
targets and plan, operating ideas, namely main manager’s thoughts and operating conception are justly
the decisive factors of production method and process innovation, product innovation and management
innovation.
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Much near to market enterprise operation is, much promoting effects on upstream material source
innovation, product innovation, market innovation and management innovation. Then with regard to
these four innovations, H6 is tenable. However, much near to market enterprise operation is, much
negative effect on production technological innovation, with regard to this innovation, H6 is contrary.
Enterprise internal variables such as equipment level, product service level, institution between
sectors and division of labor and implementing, technology talents introduction etc, impose positive
effects on technological innovation except market innovation. Then, with regard to market innovation,
H7、H8 are just contrary, but with regard to other four innovations, H7、H8 are tenable. These show that
depending on good equipment, product and internal management, enterprises do not pay attention to
market development, avoiding risk in market expansion, technological innovation choices prefer to
resources and are not systematic or comprehensive. In deeper sense, enterprise’s overlooking market
innovation reflects that current market capacity is large, which is because of large China’s population,
adequate internal market demand, less pressure of competition is, less enterprise market innovation
power is.
The effects of introduction of technology and management talents, awarding institutions of
production technological innovation and management innovation on production methods & process
innovation and management innovation are significant positive, which tests and verifies H9. However,
the direction of awarding institution towards certain innovation leads to inhibition o other innovations.
The interpersonal relation and cooperation are beneficial to upstream material source innovation,
product innovation and management innovation, with regard to these three innovations, H10 is tenable,
but toward production technological innovation and market innovation, the effect is not obvious and H10
is not tenable.
The smooth degree of internal communication imposes positive effects on upstream material source
innovation and market innovation, so H11 is tenable to these two innovations. However, effects of
internal communication on product innovation and management innovation are not obvious, and that on
production technological innovation is negative, towards to these three innovations, H11 is not tenable.
The degree of enterprise bureaucratic rank imposes positive effects on production methods &
process innovation, while given negative effects on other four innovations. Degree of enterprise
bureaucratic rank has different effects on different innovations, which verifies H12.Towards different
innovations, there needs divergent management methods and modes.

5 Conclusions and Suggestions
Summarizing the above, conclusions could be made and some suggestions are given.
5.1 Conclusions
Each factor of internal and external environment imposes different effects on technological
innovations.
Firstly, that public infrastructures, favorite tax rate and subsidies, financing accessibility and
easiness for labor recruits are only promoting enterprise to expand operating link and scope longitudinal
direction. However, only all-round technological innovations just enhance enterprise vitality, which is
key path to keep sustainable development. Though favorite policy, financing accessibility and adequate
labor force could reduce cost and risk of technological innovation, motivate technological innovation,
enterprises only go in for longitudinal link expansion and pay attention to short-term profits. Analysis
from rational man shows that governments at all levels favorite policy only pay attention to economic
size. Even if there is technological favorite policy, enterprises use it for rent interests. Perfect external
environment only becomes the tools reducing cost and increase short-term profits, the target motivating
enterprise technological innovation all round does not achieve.
Secondly, physical equipment level, drafting and implementing of institution, spiritual
environment etc, impose different effects on technological innovations. Equipment level promotes
upstream material source innovation, product innovation and management innovation, does little on
production methods & process innovation, but ignores market innovation. Institution factor promotes
upstream material source innovation, product innovation, product innovation and management
innovation, but restricts market innovation. These show that there are discrepant effects of equipment
level, institution and spiritual culture on technological innovation choice.
Thirdly, education level of main manager has uncertain effects on innovations, but the age,
operating ideas and plans impose significant effect on technological innovations.
Fourthly, the effects of internal and external factors on market innovation are negative, which
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shows enterprises neglect market innovation. With large population, domestic demand for any
commodity is tremendous, and with multi-levels of consumption, relatively weak competition, less the
pressure of sale is, feebler power to innovation is.
5.2 Suggestions

Here some suggestions have been put forward to governments, enterprises.
Firstly, besides paying attention to economic growth, governments should draft and implement
policies to technological innovations. Though it is urgent to keep reasonable economic growth for
consumption and employment, sustainable economic growth depends on enterprises technological
innovation all roundly. As drafting economic policy, that natural resources prices rising, labor force
quality upgrading must be considered comprehensively to reduce resource and energy consumption, and
take account of implementing feasibility, supervising on innovation course and results, realizing
collection between enterprise enjoying favorite policy and technological innovation results, so as to
avoid enterprise extract policy rents.
Secondly, perfecting market mechanism and eliminating factors of monopoly or competition
hindrance, boosting up competition among industries and enterprises to motivate technological
innovation all roundly. In China, the procedures and time for starting enterprises are most in the world,
which increases starting cost and leads to that the number of enterprises per 1000 people is lower than
developed countries. Competition among industries and enterprises is relatively solidified and static,
with less market competition, enterprises lack of market innovation power. Reducing hindrance to
starting and increasing enterprises number per people could be valid tool to expand economic size and
enhance competition so as to promote enterprise technological innovation.
Thirdly, because that technological innovation is a complex project, enterprise should pay attention
to initiatives of sectors and employee, make comprehensive consideration on target planning, institution
drafting and culture construction. From long term perspective, technological innovation is beneficial to
enterprise existence and development, but in short term, any technological innovation strategy should
impact on rested interest of sectors and employee, so dealing with relations between technological
innovation and capturing benefits, weakening opposite force, to build appraisal index and motivating
mechanism for technological innovation. In addition, enterprise technological innovation strategy should
be affected by main managers’ operating idea inclination. Therefore, to implement all round
technological innovation, team of managers should strengthen innovation learning, analyzing economic
situation and industry trends deeply, considering external environment change comprehensively,
combining its own conditions to construct orderly and comprehensive technological innovation layout,
allocating resources and establishing active and health company culture.
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Attached Table 1

Correlation Coefficients of Technological Innovation and Determinants

(0.369)
0.054
(0.265)
0.190
0.259

Technological
equipment
alteration and
introduction
0.288
0.075
0.288
0.005
0.048

0.535

0.358

0.687

(0.099)

0.565

0.244
0.155
0.260
(0.388)
0.047
(0.000)
0.062
0.161
0.059
0.268
(0.321)

0.288
0.004
0.197
0.436
0.309
(0.063)
0.268
(0.223)
(0.081)
0.138
0.383

0.510
0.322
0.595
(0.021)
0.413
0.419
0.393
0.080
0.186
0.237
(0.032)

(0.122)
(0.304)
(0.236)
0.122
(0.114)
(0.408)
(0.178)
0.145
(0.372)
(0.138)
(0.051)

0.280
0.554
0.516
0.154
0.277
0.676
0.305
(0.095)
0.509
0.421
(0.108)

(0.359)

0.593

0.057

0.048

0.147

Upstream
material source
innovation
age of main manager
Education level of main manager
Operating link
Equipment level
Product and service level
Clarity degree of institution
between sectors and posts
Institution of labor division
Institution implementing
Technology talents introduction
Management talent introduction
Operating target planning
Company culture marking
Operating ideas and conceptions
Status of internal communication
Interpersonal relations
Status of staff cooperation
Rank of bureaucracy
Awarding institution to production
technological innovation
Awarding
institution
to
management innovation
Location of enterprise operating
Tax rate and subsidy
Infrastructure in operating location
Accessibility
of
enterprise
financing
Easiness of labor recruits
upstream
material
source
innovation
Production equipment alteration
and introduction
Product innovation
Market innovation
Management innovation

Product
innovation

Market
innovation

Management
innovatio,

0.092
(0.206)
(0.304)
0.515
0.263

(0.006)
(0.206)
(0.374)
(0.546)
(0.350)

0.371
(0.153)
(0.150)
0.665
0.413

0.182

0.274

0.644

(0.312)

0.720

(0.091)
0.154
0.028

0.032
(0.280)
(0.541)

(0.197)
(0.038)
0.193

(0.178)
0.022
(0.215)

(0.349)
(0.239)
0.401

0.388

(0.448)

(0.010)

(0.199)

(0.119)

0.285

(0.407)

(0.077)

(0.327)

(0.009)

1.000

(0.031)

0.532

0.072

0.265

(0.031)

1.000

0.106

(0.138)

(0.035)

0.532
0.072
0.265

0.106
(0.138)
(0.035)

1.000
(0.065)
0.730

(0.065)
1.000
(0.335)

0.730
(0.335)
1.000

Notes: Number in attached table1 has been analyzed and calculated, where number in parenthesis is negative
number.
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A “LINA” Management Mode in Response to Public Emergencies:
Emergency Management Mode Comparison Between China and
Japan
Wen Tianqi, Liu Jia
School of Management, Wuhan University of Technology, China P.R., 430070
(E-mail: wen.tianqi26@163.com, whutrobin@163.com)
Abstract: China and Japan have different emergency management mode while responding to public
emergencies. This paper first compares the two emergency management modes of Chinese Government
and Japanese Government in response to the Lushan Earthquake and East Japan Earthquake respectively.
Then it analyses the advantage and disadvantage of the two modes. Finally, the paper proposes a “LINA”
management mode in response to public emergencies which could shorten the reaction period and
optimize the effectiveness of emergency rescue significantly.
Key Words: Emergency management; Lushan earthquake; East japan earthquake; LINA mode

1 Introduction
In recent years, many crisis events have occurred all over the world, such as the “911” terrorist
attacks in US and the Wenchuan Earthquake in China. There are two common characteristics of these
events. First, they could cause tremendous casualties and property loss. Second, they are extremely
difficult for us human to predict. Therefore, the best way to respond to these events is improving the
efficiency of emergency management.
Craig [1] (2004) defined public emergency as large-scale disasters, conflict and human disease.
Coady [2] (2004) further proposed a common feature “unpredictable” of it. Paul et al. [3] (1993) indicated
that the intervention in crisis situations by national government would effectively reduce the losses
caused by disasters. Keith and Jeffrey [4] (2003) believe that not only natural factors but also human
activity can cause public emergencies. Van and Kapucu [5] (2011) divided the generation and
development process of public emergencies into several phases in which the ability requirements of
managers are different. Adachi and Ellingwood [6] (2008) studied the possible chain reaction caused by
city earthquake due to the interaction of various systems in the city.
Generally speaking, it is the task of the national government to respond to the major public
emergencies such as earthquake. Although there are nearly as many events of this kind occur in China as
that in Japan, the emergency management modes of these two countries are quite different. We will
propose a new emergency management mode in response to public emergencies based on the
comparison of the emergency management modes between the two countries. The rest of the paper is
organizes as follows. In section 2, we first describe the characteristics of Lushan Earthquake and East
Japan Earthquake in brief; then, we analyze the emergency management modes in response to the
Lushan Earthquake and East Japan Earthquake respectively; finally, a comparison of the features of
these modes is made. In section 3, we propose a “LINA” management mode in response to public
emergencies. Section 4 is the conclusion of this research.

2 Comparison of Emergency Management Mode Between Lushan Earthquake
and East Japan Earthquake
2.1 The characteristics of lushan earthquake and east japan earthquake
East Japan Earthquake occurred in northeastern Japan Eea on March 11, 2011. It caused more than
15.8 thousand deaths. Most importantly, it triggered a tsunami which caused a devastating blow to the
eastern coastal areas of Japan. The Fukushima Daiichi was seriously damaged and a nuclear accident
happened after the tsunami. This incident was then confirmed level 7 (the most serious nuclear accident)
by IAEA.
Lushan Earthquake occurred in Ya’an, China, on April 20, 2013. There was 196 deaths and 11.47
thousand injuries in the event. The earthquake also resulted in several barrier lakes and reservoir
ruptures in Sichuan Province. Moreover, it caused many landslides on the road from relief supplies
distribution center to affected area, which seriously hindered the transport of relief supplies. The
comparison of the characteristics of the two earthquakes is shown in table 1.
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Table 1
Occurrence Time
Magnitude
Focal Depth
Secondary Disaster
Death Toll
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The Comparison of the Characteristics of the Two Earthquakes
Lushan Earthquake
East Japan Earthquake
8:02 AM
14:46 PM
7.0
9.0
13KM
20KM
Landslides; Barrier Lakes
Tsunami; Nuclear Accident
196
At least 15800

2.2 The emergency management mode in east japan earthquake
Firstly, the Japanese Prime Minister established an emergency decision-making room in the official
residence only a few minutes after the occurrence of East Japan Earthquake, in which the Prime
gathered all the members of the Cabinet to research the countermeasure of the emergency. Meanwhile,
the local government of the affected area requested Self-Defense Forces (SDF) for help. Afterwards, the
Cabinet meeting of Japan set up an emergency countermeasures headquarter. Meanwhile, the ministries,
including Defense Ministry, Foreign Ministry, and etc., established disaster response departments
respectively. Subsequently, the Defense Ministry ordered all the naval vessels which parked in the
Yokosuka base to depart for the affected areas. The Japan government had deployed 15 emergency
shelters to settle the victims in only 10 hours after the earthquake happened. The Japanese Prime
Minister also went to the disaster area next morning to conduct rescue work. At the same time, all the
other cabinet members held another meeting in the emergency countermeasures headquarter. After the
discussion in the meeting, they decided to request the United States for rescue and increased the amount
of SDF personnel in rescue work from 20 thousand to 50 thousand. The emergency management mode
in East Japan Earthquake is shown in Figure 1.
2.3 The emergency management mode in lushan earthquake
About one hour after the occurrence of Lushan Earthquake, the central government of China
launched the contingency relief plan. But only 15 minutes after the earthquake, the troops near the
disaster area started to rescue victims. Afterwards, the National Administration of Surveying, Mapping
and Geoinformation of China (NASG) provided the government information about the disaster area.
Then, various departments of the central government launched disaster relief emergency response plans
and did rescue work within their respective functions. After that, the military region of the affected area
was ordered by the Central Military Commission (CMC) to engage a large number of troops and
helicopters to the rescue work. The Premier of Chinese government also went to the disaster area to
conduct rescue work. Meanwhile, many private rescue forces also joined in the rescue work
spontaneously. However, because they did not coordinate with the official rescue force very well, which
even led to serious road congestion, the Chinese government prohibited the private rescue forces to go
to the disaster area on their own. Additionally, the Chinese government did not accept foreign rescue
forces, either. The emergency management mode in Lushan Earthquake is shown in Figure 2.
Earthquake Occurs
Earthquake Agency Collects information
Serious？
Y
Prime Minister
Emergency Countermeasures Headquarter
Disaster Response Departments

Local Government Does Rescue Work
Y

Enough？
N

Local Government Requests SDF for Help
Defense Ministry Orders Army to Rescue
Y

Do Rescue Work in Respective Functions

Enough?
N
Defense Ministry Increases Personnel
Y

Rescue Process Finishes

Figure 1

Enough?
N
Request US for Assistance

The Emergency Management Mode in East Japan Earthquake
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Earthquake Occurs

NASG Collects information

Local Government Rescues

Local Troops Rescue

Media Report

Enough?

Serious？
Y

N

Central government launches contingency relief plan

private rescue forces join

Military Region of Affected Area Rescues
Hinder Official Rescue Work?
Enough?

Disaster Response Departments
Y

Y
Do Rescue Work in Respective Functions
N
Orders Other Military Regions to Help
Y

Prohibits Private Rescue Forces N

Coordinate with Official Rescue Force

Rescue Process Finishes

Figure 2

The Emergency Management Mode in Lushan Earthquake

2.4 The comparison of the emergency management mode in these two earthquakes
Japan is a country with rich experience in emergency management for earthquakes. Especially after
the Kobe earthquake in 1995, the Japanese government established a systematic relief mode. This mode
was successfully reflected in East Japan Earthquake. First, the local government can present the
important information directly to Prime Minister's official residence without following a long procedure;
second, they establish an emergency countermeasures headquarter of which the head is the Prime
Minister, and the departments also set up disaster response departments respectively; third, there are
always relief troops in SDF which can be quickly dispatched for rescue work when public emergencies
occur. However, the Japanese law specified that only when the DSF is requested could it join the rescue
work, which may suspend the troops to rescue victims seriously. This is a drawback of the emergency
management mode of Japan.
Compared with Japanese government, the Chinese government has a much poorer experience in
emergency management for earthquakes. Specifically, the response speed of the government after the
earthquake due to the lack of preparation of similar events. Moreover, the information transmission speed
between the disaster area and the government is not fast because China does not have a complete
information acquisition and processing mechanism in emergency. Additionally, there are always shortage
of relief resources and the supplying speed of them are also very slow. This is because the Chinese
government does not have an accurate estimate of the loss which could be caused by the disaster and it
rejected most foreign aid. However, there are some advantages in Chinese emergency management model.
For example, Chinese military has the authority to directly involve in rescue without the permission of the
local government, which could largely improves the rescue efficiency of the army.
The comparison of some key points of the emergency management mode in Lushan Earthquake
and East Japan Earthquake is shown in Table 2.
Table 2

Comparison of Emergency Management Modes in Two Earthquakes
Lushan Earthquake
East Japan Earthquake

Information Transmission Speed

Ordinary

Very Fast

Government First Response in

1 hour

5 minutes

The Military Dispatch Condition

Involve directly

Only when Requested

Official Rescue Efforts Starts in

20 minutes

More than 1 hour

Relief Recourses Supplying Speed

Very Slow

Very Fast

3 A “LINA” Emergency Management Mode in Response to Public Emergencies
Based on the analysis in section 2, we propose a new emergency management mode in response to
public emergencies, in which the local government, inhabitants, national government and emergency
monitoring agency make coordinative action. This mode is named “LINA” and can shorten the response
time of the government and optimize the deployment of relief resources. Specifically, the local
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government should organize local forces to do rescue work right after the occurrence of the public
emergency. If the local forces are not enough, the local government must ask the national government
for assistance. Meanwhile, the inhabitants in the disaster area should help each other to escape from
danger in order to save as many lives as possible. Moreover, the emergency monitoring agency must
collect information about the emergency and deduce the probable damage brought about by the disaster.
If the damage would be significant the agency much inform the national government to engage in rescue
work. While the national government receives the requirement by the local government or informed by
emergency monitoring agency, it must establish an emergency countermeasures headquarter and order
each relevant department to set up a temporary emergency countermeasures group. The emergency
countermeasures headquarter has the authority of managing all the rescue forces in the country and is
responsible to coordinate all the temporary emergency countermeasures groups. The temporary
emergency countermeasures groups have to obey the emergency countermeasures headquarter and do
rescue work well within their respective functions. If necessary, the national government should engage
troops and helicopters as many as possible to the rescue work and ask foreign rescue forces for
assistance. The “LINA” Management Mode in Response to Public Emergencies is shown in Figure 3.
Earthquake Occurs
Earthquake Agency Collects information

Local Government Rescues

Local Troops Rescue

Inhabitants Rescue Each Other

Serious？
Y

National government launches contingency relief plan

N

Military Region of Affected Area Rescues

Disaster Response Departments

Enough?

Do Rescue Work in Respective Functions

Enough?

N

Orders Other Military Regions to Help
Y

Enough?

Y

N

Y

Request Foreign Rescue Forces

Figure 3

Rescue Process Finishes

The “LINA” Management Mode in Response to Public Emergencies

4 Conclusions
This paper proposes a “LINA” Management Mode in Response to Public Emergencies based on the
comparison of emergency management mode between Lushan Earthquake and East Japan Earthquake.
This mode focuses on the coordinative action among the local government, inhabitants, national
government and emergency monitoring agency. It fits for most situations and can largely shorten the
response period and optimize the emergency rescue effect. However, it is just an innovation about the
regime. In other words, some details, such as emergency recourses transportation, etc., would vary
according to different countries and events.
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Abstract: Since Corporate Governance Risk is an objective existence, we should prevent it in advance.
This article takes the State-owned assets management companies as the research object, which appears
due to the new round reform of state-owned assets management system of China. Through the
establishment of fuzzy comprehensive evaluation model and empirical analysis, this paper analyzes the
causes of governance risk of China State-owned assets management companies comprehensively, and
put forward constructive suggestions to avoid the risk.
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1 Introduction
The state-owned assets management company refers to a wholly state-owned company that
responsible for preserving and increasing the value of state property. These companies should operate
and manage the state-owned assets on the form of value authorized by the Central Government of China
and all levels of local governments. According to incomplete statistics, the number of the state-owned
assets management companies (corporation) registered in Chinese industrial and commercial authorities
is more than ten thousand. Under the existing governance environment and organizational structure, the
operating mechanism of the state-owned assets management companies would bring some instability
and harm, there also exist some defects of function and role in corporate governance and management
operations. The governance risk refers to these instability, harm and defects. The governance risk
includes internal risks and external risks.
In the study of corporate governance issues, foreign scholars did not give the concept of corporate
governance risk directly. But they generally assume that the risks associated with the independence of
board and supervisory board, the problematic designation of senior management and the disclosure of
some company information such as sensitive information and the relevant information of supervision
and management. In the systematic study of corporate governance in emerging markets, David
Crichton-Miller and Philip B.Worman (1999) pointed out that because of the unreasonable design of the
corporate governance system and the imperfection of operation mechanism, then lead to the instability
of continuing operations and the impact on the total value of the company, finally, it would threat to the
interests of investors, this is the corporate governance risk[1]..
In recent years, Chinese scholars began to study on corporate governance risk. Hu Qiang (2006)
divided the Securities Corporate Governance Risk into three aspects. Including shareholder compatible risk,
“Shareholder-Management Layer” agency risk and “Customer-company” agency risk [2].Based on the
viewing of systematic thinking, Li Weian and Xie Yongzhen (2007) defined the governance risk as internal
governance risk and external governance risk, and pointed out that the internal governance risk mainly
refers to the possibility of deviation from the corporate governance goal caused by the unreasonable
internal governance mechanisms. And the external governance risk refers to the possibility of deviation
from the corporate governance goal caused by the unstable external governance environment [3].

2 The Fuzzy Comprehensive Evaluation of the Governance Risk of China
State-owned Assets Management Companies
2.1 The bases for the establishment of the fuzzy comprehensive evaluation model
The governance risk includes internal and external risks. Internal risks include the Board risk, the
Supervisors Board risk, the Managers risk and the Stakeholders risk. External risks include debt risk, the
risk of macroeconomic policy, the administrative risk, operational risk, etc.
2.1.1 Internal risk
The Board risk. Due to changes of the internal and external environment and the impact of
unexpected factors, Board governance risk refers to the deviation from governance goals in Board
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self-construction, operation and coordination, and duties perform. The risk includes the institutional
settings risk, rights risk, elective risk, operational risk of the Board.
The Supervisors Board risk. In the changing internal and external environment, the Board of
Supervisors can’t supervise and restrain the behavior of directors and managers. Then, they can't
effectively avoid the operating risk of the company. The main risks include appointment and removal
risk, incentive and constraint risk, personnel structure risk of the Supervisory Board.
The Managers risk. In order to maximize their own interests, the managers would take the
advantages of their information and resources that they have already controlled to damage the interests
of the company. This behavior called managers risk. The risk includes the short-term effects and
excessively expense in-office of manager.
The Stakeholders risk. The risk of stakeholders is the deviation from the development goal of
State-owned Assets Management Company, which caused by some behaviors between the company and
their stakeholders. Including government agencies, financial institutions, employee, organizations and
individuals related to State-owned Assets Management Company.
2.1.2 External risk
The debt risk. The main performance of this risk is that the government debt will bring some risk to
the State-owned Assets Management companies. In order to achieve economic and social development
goals, the governments need a lot of investment, so it raises funds by State-owned Assets Management
Company. But, generally speaking, the capital structure of state-owned Assets Management
companies in China is unreasonable, and mainly source of funds is bank loans, the government has not
set up risk compensatory mechanism of the company's investment and financing for state-owned assets
management companies, so capital chain is very fragile.
The Macro Policy risk. State-owned Assets Management Companies policy risk mainly comes
from the national macroeconomic policy, especially the fiscal and financial policy changes, it have a
great affect on State-owned Assets Management Company. The adjustment of fiscal policy, financial
policy and land policy have a huge impact on the operation of State-owned Assets Management
Company. The State-owned Assets Management Companies are always passive adapted to an
environment where policies frequently changed.
The Administrative risk. In recent years, the trend of the enterprise government and state-owned
enterprises administrated is becoming more and more obvious, especially the local State-owned Assets
Management Company. Affected by the multiple effects such as the tenure system of local government,
assessment of economic and social development target, rural urbanization and towns urbanization,
government directly instruct to carry out a large number of centralized infrastructure construction,
public welfare and social basic public services, State-owned Assets Management Company often
struggle to cope with the government administrative goals and feel hard to achieve economic goals.
The Operating risk. The State-owned Assets Management Companies are often “small and not
strong, big but not strong”. There is no income for State-owned Assets Management Company to
undertake the infrastructure construction and public welfare projects of government, so they usually lack
cash flow, their fund chain is fragile, have the “new loan for old debt” problems to some degree,
business is single ,and lack of a closed capital flow mechanism and sharing interests mechanism [4].
2.2 The Construction of fuzzy comprehensive evaluation model
According to the requirements of fuzzy comprehensive evaluation model, you need to determine
the evaluation factors, weight, level of risk, and matrix, then calculate the comprehensive membership
based on the findings. The specific process is as follows:
2.2.1 The determination of the evaluation factors set
Evaluation factors set is a collection of governance risk evaluation factors of County State-owned
assets management companies. And the evaluation factors are hierarchy.
U=﹛U1,U2，…Ui﹜,i=1,2,…8. The Ui is the i-th evaluation factor in the second level of evaluation
factors.
Ui=﹛Ui1,Ui2，…,Uij…,Uin﹜,j=1,2,…,n
The j is the j-th evaluation factor in the second level of the i-th evaluation factors in the second
level of evaluation factors. The n is the number of the second level of the i-th evaluation factors in the
second level of evaluation factors.
2.2.2 The determination of weight set
The affecting of different evaluation factors to the governance risks of State-owned asset
management companies is different. Therefore, we need to give each of the evaluation factors set
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different weights to distinguish the different effects to County State-owned asset management
companies’ governance risk of various factors.
A=｛a1,a2,…ai,…,am﹜,i=1,2,…,m
Ai=﹛ai1,ai2,…aij,…,ain﹜,j=1,2,…,n
The A represents the weight of the each evaluation factor in index system. The Ai represents the
weight of the each evaluation factor in Ui .The weight of each factor could get though Analytic
Hierarchy Process (AHP).
2.2.3 The determination of the risk indicators Comment set
The comment set is a collection of evaluation results to different evaluation object. No matter how
many the level of evaluation factors is, the set of comments is only one. Table 1 is the comment set of
governance risk of State-owned asset management companies.
Table 1

Comment Set
V1
V2
V3
V4
V5

Risk Indicators Level

Comment
Highest Risk
Higher risk
General risk
Lower risk
Lowest risk

Quantized values
9
8
5
3
2

2.2.4 The determination of the risk evaluation matrix
According governance risk characteristics of State-owned asset management companies, to determine
the single index evaluation matrix Ri, which is a fuzzy mapping between the factors set U and the comment
set V. Assuming Ri is a single index evaluation vector of Ui, the fuzzy evaluation matrix of U to V is:

 R1   r11
 R  r
R   2    21
   
  
 Rm   rm1

r12
r22

rm 2

 r1n 
 r2 n 
, m  8, n  5
  

 rmn 

2.2.5 Calculate the value set of total membership of fuzzy comprehensive evaluation
Bi=Wi·Ri
2.2.6 Calculate the total consolidated membership
The Final comment vector of U is : B=W·R
n

To calculate the final results of the evaluation: P 
 f (B)
i 1

3 The Empirical Analysis
A company was founded in 2006, at present the total assets has already achieved 10 billion Yuan, and
the asset-liability ratio achieved 63%. By means of questionnaires, we can find out A company’s
governance risk. Questionnaires content mainly include the institutional settings risk of board, board rights
risk and the risk of board election and operation and so on. There are 29 items of risk, each risk is divided
into small, generally, smaller, larger, five dimensions. The questionnaires are distributed to the government
departments, bank executives, financial institutions executives, head and executives of the state-owned
assets management company, finance personnel of the state-owned assets management company, auditors,
etc. The survey questionnaires have a total of 300 copies, taking back of 287 copies, and 260 copies are
effective. There are 25 copies were deeply interviewed, on which we can determine the corporate
governance’s risk index weight and the Fuzzy Evaluation Matrix. Due to the limited space, this article
enumerated the board risk index weight and the fuzzy matrix, catch sight of the table 2 and table 3.
Table 2

Rule layer

The board risk U1

The Board Risk Index Weight

Index layer
Institutions setting risk U11
The board right risk U12
The board elected risk U13
The board operation risk U14

The weight ω
0.2516
0.1913
0.3306
0.2265
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Table 3

The Fuzzy Comprehensive Evaluation Matrix

Matrix

R1

0.5
0.4
0.4
0.3
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0.3
0.2
0.3
0.4

vector
0.1
0.3
0.2
0.2

0.1
0.1
0.1
0.1

0
0
0
0

According to fuzzy comprehensive evaluation mathematics model and calculation steps, it can
calculate the final evaluation results.
P= b1’ • V1+ b2’ • V2 +b3’ • V3+ b4’ • V4+ b5’ • V5
=0.404 •9+0.274 •8+0.193 •5+0.120 •3+0.015 •2
=7.183∈[7，9]（Higher level of risk）

4 The Formation and Elusion of the Governance Risks of State-owned Assets
Management Companies
The corporate governance risk of State-owned Assets Management Company is under the
interaction of both internal factors and external factors. Internal factors mainly include governance
structure and risk awareness of stakeholders. The main external factors include macro policy factors, the
administrative-type governance factors and the principal-agent factors.
4.1 Governance structure factors
Based on the survey of governance risks of A company, one of the important factors is governance
structure, which is to say A company's board of directors, board of supervisors and managers are far
from perfect in the deploy of decision-making, management and supervision, governance structure is not
reasonable. Perfecting the governance structure can effectively avoid risk [5].
4.2 The risk awareness of stakeholder
State-owned Assets of Company's stakeholders include government and banking financial
institutions. From the leadership to the general staffs, they all don’t have enough risk awareness and
they always think dependently. Raising the awareness of the risk of stakeholders and strengthening
information communication can effectively prevent operation risks [6].
4.3 Macro policy factors
State-owned Assets Management Company is especially sensitive to the development of the
economic and social and national macro policy. The adjustment and changes of macro policies would
lead to governance risk, the macro policies includes land policy, fiscal policy, financial policy, laws and
regulations. To prevent the macro policy risks, the government should maintain appropriate policy
continuity and feasibility, and State-owned Assets Management Companies should adjust the thoughts
of development timely.
4.4 Administrative-type governance factors
Administrative-type Governance is another important factor of governance risk, which is mainly
embodied in the government's administrative instructions. The government plays a double role of
managers and decision makers in the economic activities of the stated-owned assets management
companies, which lead to the larger governance risk. We should strengthen market operations of the
company, making it develop toward the economical management direction.
4.5 Principal-agent relationship factors
The government entrusted State-owned Assets Management Companies for the urban construction
and public welfare undertakings, so the ownership and management rights of the company are not
separated, this situation is far from the principal-agent equilibrium. So these companies can’t take a
good advantage of enterprise management, and then have no advantage in the fierce market competition.
The government should actively delegate some rights and make the effective separation of ownership
and management rights, let the State-owned Assets Management Company work well.

5 Conclusion
This paper have carried out extensive research, which is based on the establishment of the system
reform of State-owned Assets Management Companies, we conclude that the risk of A state governance
is higher, accordingly, the risks of the companies under the same conditions were all higher, so it’s
meaningful to take measures to prevent and control the governance risk of stated-owned assets
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management company.
Deficiencies of this article are as follows: Although the analysis of this article data show that the
influence factors and indexes have good reliability and validity, but in this paper, the investigation did
not cover the south and west region of China and did not execute the general classification research of
the government financing platform and exit platform among the existing company, so this may be partly
restrict the universality of this conclusion, which is needed to be further improved and deepened in the
future research.
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Abstract: This paper describes the major practical significance to promote the new urbanization
construction of China’s county regions, then discusses that the rapid advance of high quality new
urbanization should follow the basic principles and guiding ideology. Afterwards, this paper reveals the
modes of the new urbanization construction of China’s county region, proposes the strategy achieve new
urbanization in China’s county regions. This paper provides an important reference of promotion of new
urbanization construction to China’s county regions.
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1 Introduction
New urbanization in county region is a major national strategy, and is an essential path to
modernization. The new urbanization in county region is the focus, difficulties and potential ability.
According to the target of China’s urbanization rate in 2020 reached 60%, target, China will have more
than 100 million population need to be transferred out of the rural areas, the county region is the carrier
of transferring the rural population, which is the basis of urbanization, and it is the main body to achieve
integration and modernization of agriculture and rural, therefore, it is of great practical significance to
promote the county new urbanization.
The new county urbanization speed, quality level, sustainable development or not, whether guided
by a clear guiding ideology, is there a set of basic principles of sound scientific and practical
implementation modes, and built on the effective and efficient countermeasures, all these factors are
very crucial and closely related to the following issues research.

2 The Guiding Ideology to Promote the Construction of New Urbanization in
China’s County Regions
Guided by the theory of scientific development, take human's urbanization as the core, the center
of town, county, featured town, the new community center, centered village construction as the key,
taking the development of special industries as a support, and taking innovative institutional
mechanisms as the protection to improve urbanization infrastructure and public service system, the
construction of new urbanization in China’s county regions should take a road of the people-oriented,
“four modernizations”, green and low carbon, intensive and efficient, distinctive, integration of
production and city, and the county cultural heritage.

3 The Fundamental Principles of the Construction of New Urbanization in
China’s County Regions
(1) Insist on market-led, government guidance, give full play to the decisive role of market forces
in allocating resources, innovative development ideas, and effectively transfer the county new
urbanization development.
(2) Insist on the people-oriented, co-ordination to promote the equalization of basic public services,
increase urban and rural infrastructure, improve and enhance the living conditions and quality of life of
urban residents, and orderly transfer of agricultural population residents.
(3) Insist on ecological priority, efforts to promote recycling economy, low-carbon life, energy
saving, green development, and accelerate the construction of resource-saving and environment-friendly
town.
(4) Insist on integration of the city adhere to production, employment-oriented, and actively
promote the county industrialization, agricultural industrialization, vigorously develop the tertiary
industry, and increase urban jobs, adding a strong driving force for the integration of urban and rural
development.
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(5) Insist on co-ordination, highlighting the county and the centered town building, increase the
support for regional advantages, industrial base and good development potential towns, take efforts to
guide the use of land conservation, to break the urban-rural “dual wall”, and build a new the urban-rural
relations.
(6) Insist on a multi-level strategy and implementation of the main functional area planning,
rational explicit spatial layout of urban development, scientific determine the location and the county
town of ways to promote the orderly development of new urbanization.

4 The Modes of the Construction of New Urbanization in China’s County Regions
Since the reform and opening policy, China's timely and appropriately implemented a series of new
policies, “Control metropolitan scale, rational development of medium-sized cities, and actively develop
small city” by the then “Control metropolitan scale, the positive development of medium and small
cities” urban development guidelines for the development of small cities and small towns to increase the
impetus to make small towns have a tremendous growth in the number. In the central deployment,
across the country in recent years, combined with the reality, in urban and rural development, the
urbanization mode has made a useful exploration. The main modes of the new county urbanization are
shown in Figure 1.
Urban and Rural
Mode

Cities Suburban
Development Mode

Centralized Settlement Mode of
Changing Apartments

The Modes of the Construction of New Urbanization in
China's County Regions

Two Separate Two
Change Mode
Figure 1

Rural Stock
Cooperation Mode

New Urban and Rural
Communities Gathering Mode

The Main Modes of the New County Urbanization

(1)Urban and rural mode
The mode is based on the construction of new rural communities as the starting point, to build
urban communities, township communities and new rural community, and bring about 70% of the rural
population into urban communities, and about 30% of the population into new rural communities.
Meanwhile, taking the construction of road network as a pilot, urban and rural planning, industrial
layout, infrastructure and public services, the implementation of water circuits for each community,
heating, gas and other infrastructure standardization supporting efforts to build industrial parks,
professional park, township Pioneer Park, to achieve synchronization of place of residence and
employment, taking the new town as guide, and new industrialization as a support, to realize the
modernization of agriculture based on “three” coordination, “four modernizations” synchronization,
and to integrate urban and rural development.
(2)Cities suburban development mode
The mode is based on cities suburban, taking the developed surrounding area as a good starting
point to establish industries, to form market-oriented industrial clusters, matching with farmers’ public
services and social security, to improve the level of urbanization of the new mode.
(3) Centralized settlement mode of changing apartment
The mode is based on units of rural towns, which use the implementation of homestead
replacement of real estate, relocation of farmers placed first, then the income of intensive land
value-added industries to regional development, to solve the employment problem of rural residents, and
focus on farmer's residence, urbanization and industrial combine mode.
(4)“Two separate two change” model
The mode is to separate the farmer's homestead and contracted, separate relocation and land
transfer, farmers homestead replacement town real estate, land contract and management rights
replacement social security. After the completion of “Two separate two change”, land ownership and
land use nature does not change, while achieving full coverage of non-agricultural employment pension
insurance farmers within three years, for the aging stage of the farmers, government would gradually
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increase their pension mode treatment.
(5) Rural stock cooperation mode
This mode requires a high level of rural cadres, and a high level of economic development of the
region itself as well, the farmers do not need to live in areas dependent on land revenue, taking the
village as a unit, consisting of shares of the company to an industrial investor lease agricultural land,
rent income by shares between farmers and collective bonus mode.
(6) New urban and rural community gathering mode
The essence of this mode is in accordance with the value of the replacement, the united
implementation of rural gathering, uses high-rise apartment buildings, commercial buildings,
commercial buildings, and other forms of exchange, to promote the transformation of rural communities,
farmers shift to the public mode.

5 The Strategies of the Construction of New Urbanization in China’s County
Regions
The main effective and efficient countermeasures of pushing county’s new urbanization are shown
in Figure 2.
Insist on Planning Guide

Push“Four
Modernizations”Synchronization

Highlight Urban and Industrial
Integration

The Strategies of the Construction of New Urbanization
in China's County Regions

Strengthen Infrastructure
Construction

Figure 2

Accelerate the Construction of
New Countryside

Promote Institutional
Innovation

Diagram of County New Urbanization Mode

(1)Insisting on the planning guide
Scientific planning is the key to lead the new urbanization development success. Must start from
the actual country, according to local conditions, system planning, building scientific and rational mode
of urbanization, and constantly improve the quality and level of urbanization, leading the county to go
an efficient new urbanization, intensive, and sustainable development path.
(2) Promoting the “four modernizations” Synchronization
County is the main battlefield of the simultaneous development new industrialization, agricultural
modernization, urbanization and new information technology, that is, the “four modernizations”,
industrialization is the support, agricultural modernization is the based, the new urbanization is the
carrier, and informationazation is the catalytic converter. To vigorously promote the “four
modernizations” drive the development of new towns, the “four modernizations” integration interactive
way of new urbanization development should be taken.
(3)Highlighting urban and industrial integration
Industry is the support for new urbanization, a number of competitive well-known enterprises
should be built, efforts should be taken to foster and support a number of high concentration, associated
with strong, distinctive, clear competitive advantage of industrial clusters, good industrial development
platform should be built to support the construction of new urbanization healthy and sustainable
development.
(4)Strengthening infrastructure construction
The new urbanization involves urban and rural transportation, security of housing, electricity, gas
and heating, communications, drainage and other public facilities and education, health care, culture,
health and other public service facilities, therefore, to speed up the county roads, railways, waterways
and aviation effective convergence of various modes of transport and integration, improving
transportation for the construction of new urbanization support capabilities; vigorously develop public
service health care, education, culture, health and other services to residents, improving services, and
promote the development of new urbanization.
(5)Accelerating the construction of new countryside
Relying on small towns to attract the advantages, boost rural community center building in the
village, so as to promote land conservation, resource sharing, give prominence to the construction of
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new rural settlements, rural land use, public service system in rural areas, rural grassroots facilities, rural
environment remediation work to achieve new rural construction of new interactions with the county
urbanization.
(6) Promoting institutional innovation
To build the new county urbanization, reform and innovation must be taken as the driving force,
focusing on key areas and key links to further promote institutional innovation. Institutional innovation
with a focus on innovation and the household registration system, smooth migration channels;
innovative land management system, expand urban development; innovative financing mechanisms to
meet the needs of urban construction funds; innovative social security system, and promote the
equalization of basic public services; innovative employment system to attract the urban population to
gather; innovative urban administrative system, improve the efficiency of urban operations management.

6 Conclusions
(1) Promoting the construction of new urbanization county guidelines should be followed to the
people-oriented, “four modernizations” Sync, green carbon, intensive and efficient, distinctive,
production integration of the city, and the idea of cultural heritage.
(2) Promoting the county's new urbanization should follow the basic principles of “Six insisted”
that adhere to the people-oriented, adhere to ecological priority, and adhere to industry integration of the
city, insisted co-ordination, according to local conditions.
(3) Currently, the modes to promote the construction of new urbanization in China for reference are:
urban and rural mode, cities suburban development mode, homestead wards concentrated settlement
mode, “two separate two change” mode, the rural stock cooperation mode, urban and rural construction
of new community gathering mode.
(4) The main strategies of promoting the county's new urbanization strategy are: to insist on
planning guidance, to promote the “four modernizations” synchronization, to highlight the city produced
fusion, to strengthen infrastructure construction, to accelerate the construction of new countryside and to
promote institutional innovation.
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Abstract: This paper uses standard analysis method and literature research method to put forward the
opinion that in order to enhance their competitiveness, private enterprises will have to improve the
capability of technology innovation to a large extent. However, there are lots of problems in technology
innovation of private enterprises, including those of the environment, management, mechanism, talents
and so on, which belong to congenital deficiencies or acquired defects. Based on analyzing the problems
existing in the technology innovation of private enterprises, the paper put forward some suggestions, and
reach its conclusion that technology innovation hinges on the mighty internal motivation-comprehensive
and continuous support in fund and talents, etc.
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1 Introduction
Scholars at home and abroad have formed plenty of researches on technology innovation and
achieved fruitful results from different angles.
Foreign scholars aimed mainly at two aspects: the definition and types of technology innovation.
Schumpeter said: “Innovation is the entrepreneur’s new combination to factors of production.” Since
then, many scholars have followed Schumpeter’s footprints and gained extensive research on technology
innovation from management, economics, philosophy and sociology, which have enriched and perfected
its contents, and further more, formed the theory of modern technology innovation.
However, domestic scholars focused mainly on the theory research and its real evidence of
technology innovation. Many of them made their study on the factors that can affect the vigor of
technology innovation from different angles, but the systematic researches on the ability of technology
innovation is still relatively short. At the same time, many scholars emphasized that the government
should work as the leader in strengthening enterprises’ technological innovation ability, while
neglecting to make some researches on the main body of technology innovation --- the private
enterprises.
At present, technology innovation has become one of the important strategies of economic
development in developed countries. In China, the proportion of private economy in the national
economy is increasing constantly. And China’s private enterprises has become one of the important
forces in technology innovation of the country. To develop the national economy and improve the
country’s competitiveness, China must attach great importance to the technology innovation of private
enterprises. It is well known that there’re many barriers in private enterprises’ sustainable development,
among which the technology barrier is more serious. As a result of that, technology innovation has
become one of the most urgent affairs in private enterprises. Therefore, it’s quite necessary and
meaningful to make in-depth research on the capability of technology innovation in private enterprises
so that they can develop healthily and sustainably.

2 Existing Problems in Technology Innovation of Private Enterprises
By the end of 2013, China's private enterprises had reached 12.539 million, up 15.5%, the
registered capital of 39.3 thousand billion Yuan, and the employment of 125 million people, grew
10.85%, made outstanding contribution to the development of national economy. But due to the
influence of the traditional system, the environment of technology innovation of private enterprises has
not yet formed, to some extent, restricted the development of technology innovation of private
enterprises.
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Table 1

2008
2009

List of Situation of Private Enterprises in China 2008-2013
The Number of Private
Employment Figure of Private Enterprises
Enterprises (Ten Thousand)
(Ten Thousand)
657.42
7,904.0
740.15

8,607.0

2010

845.52

9,417.6

2011

967.68

10,353.6

2012

1,085.72

11,296.1

2013

1,253.9

12,500.0

2.1 Uneven regional distribution of technology innovation capability
From 2006 to 2013, China granted three kinds of patents (invention, utility model and design)
5.957 million pieces, with an average annual growth rate of 25.5%. China's 70% of independent
innovation, 80% of new products and 67% of domestic invention patents came from private enterprises.
In 2012, the quantity and quality of patents of top 500 private enterprises improved significantly, with
total effective domestic patent 90891 items and foreign patent 11215 items. Huawei Investment &
Holding Co., Ltd continued to the top with 29928 item patents, of which invention patents accounted for
88%. In 2013 Chinese top 500 private enterprises, 375 enterprises in eastern area, 60 enterprises in
western are, 55 enterprises in central area, continued to show the pattern of “east strong west weak”. The
innovation capacity of eastern coastal areas is higher, while the western area is low, the central area in
between. The technology innovation ability of eastern is far higher than the western and central, it
mainly displays in the technology innovation ability of enterprises, and enterprises have become the
main body of technology innovation of the eastern area. There is also a similar trend in central area. But
in western area, technological innovation ability of enterprise is not prominent.
2.2 Imperfect market innovation environment
At present, the lack of market innovation environment and the dislocation of government
management is the important obstacle of restricting the combination of science and technology with
economy in china. Private enterprises have become the mainstay of technology innovation in china.
Technology innovation needs to rely on market forces, but at present planned economy ways of thinking
and management still exist, the management mode of leaded with project of government departments
exists extensively, lack of market innovation environment of supporting the combination of science and
technology with economy. Technology innovation is essentially the market behavior, it needs the market
mechanism. Technology research and development project and technology innovation engineering
leaded by the government is usually concentrated in a few high-tech enterprises, a small number of
colleges and universities and research institutes, and thousands of small enterprises and traditional
industry which also need support can’t obtain sufficient support.
2.3 Deficient strategic management of technology innovation
Technology innovation management is the multiplier of subsequent development of enterprises.
Nowadays, enterprises attach importance to technology innovation management, but due to the
influence of the traditional system, the environment of enterprise independent technology innovation
management has not yet formed, to some extent, restricted the development of technology innovation
management of private enterprises in china. Since the reform and opening up, the private enterprises
have made a lot of achievements in the development of high-tech and its industrialization, and have
made certain results in technology innovation management. But in general, the promoting effect of
technology innovation management playing to economic growth is far from enough, there are still some
problems. For example, in private enterprises, the technology innovation management ability is not
strong, innovative management efficiency is not high, and the technological achievements conversion
rate is low. The main reason for this situation is caused by the lack of independent technology
innovation management subject and the lag of technology innovation management talent training.
2.4 Insufficient innovation power and capital investment
In general, when the proportion of research and development investment in the sales is less than
3%, the enterprise will lose its competitiveness, and if it is less than 1%, the enterprise is usually
difficult to survive. At present, most of the private enterprises have not set up a special research and
development fund. The too little of enterprises’ research and development institutions, the improper
allocation of research and development resources, the shortage of funding investment and the serious of

Proceedings of the 11th International Conference on Innovation & Management

·515·

short-term behavior directly lead to the investment insufficient of technology development and
transformation, enterprises lack of long-term planning of sustainable development. Investigate its reason,
either enterprises lack of money, or can not receive effectively financing, so restrict the technology
innovation investment of private enterprises. The enterprises unable to actively push technology
innovation, transformation and upgrading. Even the relatively developed private enterprises, under the
situations of imperfect risk sharing mechanism, imperfect intellectual property rights protection system,
lack of social research and development service platform and imperfect incentive mechanism, are not
willing to actively carry out technology innovation.
2.5 Short of technology innovation talent
Under the condition of knowledge economy, talents have become the most important capital. At
present, the lack of high-quality talent is one of the biggest problems of China’s private enterprises
facing in the technology innovation, and especially the general small and medium-sized private
enterprises can’t keep high quality talents. Compared to the state-owned enterprises and foreign-funded
enterprises, private enterprises are more difficult to attract high-tech talents. There’re many private
enterprise internal causes, such as insufficient attention to technology innovation talents, especially
labor-intensive enterprises, due to the low product technology content, they unwilling to well-paid
high-tech talents. And in private enterprises, human resources are usually no systematic planning,
professional level is uneven, the innovation development ability is limited, incentive mechanism for
innovative talents is not perfect, and the innovative talents training is not attached importance to.

3 Strategies of Improving the Technology Innovation Capability of Private
Enterprises
To enhance the level and ability of technology innovation of private enterprises needs full
cooperation of government, enterprises and scientific research institutes.
3.1 Grasping the strategic direction and selecting the appropriate mode of technology innovation
Enterprises carry out technology innovation can have a variety of options: independent innovation,
imitative innovation and cooperative innovation. Although the three modes have some differences, but
there are also some similarities and interactive. Choosing the mode of technology innovation should
match with the market opportunity, own technical strength and technical market development level and
so on. But the principle of selection should be targeted with enhancing the competitiveness of
enterprises, according to the changes of technical innovation ability and the situation of market
competition, timely adjust innovation dominant strategy. Because of its differences in scale, innovation
ability and the market, private enterprises can not stick to one mode of technology innovation.
Enterprise should choose technological innovation mode suitable to its own development. Usually they
do not choose a single innovation mode, but a combination of three kinds of mode, and determine the
dominant innovation mode. Private enterprise should accord to the target of management and
technology innovation resources, face the market and combine with the actual to determine the direction
of technology innovation. Based on understanding and grasping the development tendency of science
and technology at home and abroad, combining with own characteristics and aiming at advanced level to
determine the scientific research projects, introduce and absorb advanced technology, take technology
innovation as the important support to accelerate the transformation of development mode.
3.2 Strengthening joint research and accelerating the achievements transformation
The combination of production, learning and research is the requirements of enterprise’s own
development, and also the important direction of enterprise’s technology innovation. Through play their
respective advantages, enterprises, research institutes and universities can form new optimize
combination of knowledge capital and production factors. Strengthen the interaction between production,
learning and research to form corresponding interaction mechanism. Only actively organize multiparty
communication and cooperation, implement macro science and technology strategy and joint research,
can meet the needs of enterprises development, and also can save spending for technical development.
With the development and changes of social demand, the progress of science and technology and the
fierce competition of economy, we need to constantly blaze new trails in technology innovation, and the
cooperation of production, learning and research is a realistic way to speed up technology innovation.
With the help of multi-level, full range of production, learning and research cooperation, through
effectively configure the talents and technical information superiority of research institutes and
universities, to constantly widen the roads for technology innovation, and effectively improve the
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private enterprises’ ability of digesting, absorbing and transforming scientific and technological
achievements. That is the strategic choice to speed up the industry structure adjustment.
3.3 Promoting the culture construction and forming the innovation-cored corporate culture
Innovation is not merely a technology concept; we should keep pace with the times by introducing
new elements, infiltrate the innovative thinking and innovative culture into various sectors of production
and operation. Enterprise must break the conventional thinking and inertia thinking in development
strategy, so as to maintain the continuous improvement of innovation ability. To form creative thinking,
it must start from the innovation of enterprise culture. The innovator can explore and create
opportunities, lead the trend of market development, and make itself is always in a favorable position in
the market. It not only infiltrate concept of innovation being the core value into the development
strategy, the behavior norms and regulations of enterprises, but also form a kind of cultural atmosphere
and strategy thinking of encouraging innovation, to promote enterprises’ innovation continues. For
example, enterprises can grasp firmly and continuously in technology transformation and new product
development, motivate employees to closely rely on scientific and technological progress, actively
develop products of high value-added, high technology content, constantly optimize the product
structure, finally realize technology continuous upgrading, product structure continuous adjusting and
product quality continuous improving. Innovating enterprise culture, implementing famous brand
strategy, shaping the corporate image and improving enterprises’ cohesion and affinity, these all
embody the corporate culture of innovation as the core value.
3.4 Opening wider to the world and broadening international cooperation and exchanges
China’s technology innovation level is still far behind developed countries. To the private
enterprises, they should always keep information exchange with the outside, timely adjust its own, and
continuously improve their level in the process of learning. The development and technology innovation
of enterprises need to close to the international and domestic market. Private enterprises should have a
keen market sense of smell, and rely on the international exchange activities timely obtain market
information and inspiration, eventually launch various innovation activities with the cooperation of
other favorable conditions. In order to shorten the gap with the developed countries, in the process of
strengthening technology innovation and realizing the commercialization and industrialization of
scientific and technological achievements, we must open wider to the outside world, extensively
conduct international cooperation and exchanges, and strengthen the combination of technology
introduction with digestion, absorption and innovation. Firstly, we should initiatively introduce foreign
advanced technology and management experiences; shorten the gap with foreign advanced enterprises.
Secondly, we should strengthen the digestion, absorption and the further development of introduced
technology. When introducing technology, we should strengthen the macro management, to prevent the
blind introduction, the low level introduction and repeated introduction. Some key technologies and
common technologies should be unified introduced by the nation and organize a joint digestion and
absorption, then transfer to enterprises. Thirdly, enterprises should combine independent research and
development with introducing and absorbing foreign advanced technology. When formulating
innovation strategy, we should deal well with the relationship between the technology introduction and
independent development, to enhance the capacity of independent development and innovation.
3.5 Concentrating on the team construction and perfecting the talent incentive mechanism
The key of enterprise’s technology innovation is to choose the right talent and make good use of
talents. Technology innovation need not only a number of professional technical personnel of familiar
with domestic and foreign market and cutting-edge technology, but also various management talents and
production technical workers. Therefore, to attract, cultivate and retain technology innovation talents is
the fundamental guarantee of technical innovation. First of all, enterprises need to improve their internal
conditions, form the atmosphere of “enterprise managers pay attention to technology innovation, each
employee care for technology innovation”. Enterprise can improve the level of technology and
management through hire short-term experts and management consultants, or through recruiting
professional talents to strengthen enterprise’s scientific research strength. Secondly, set up talent
cultivation mechanism of multi-level and with own unique. Through talent training to develop talent
resources and improve the science and technology team management system benefit of enterprise’s
technology innovation, vigorously cultivate professional technical personnel, management personnel
and occupation technical personnel. Thirdly, establish an effective internal incentive mechanism. For
example, we can divide share to core technical personnel. This is a kind of long-term incentive
mechanism. It realizes double effect of incentive and constraint on technical personnel from the essence,
not only reduces the likelihood of their turnover possibility and short-term behavior, but also embodies
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the talent’s value.

4 Conclusion
Private enterprises in China can maintain their strong vigor and vitality, only if they can improve
their technology innovation capability. To make private enterprises willing and brave to innovate, and to
make them innovate with talents and capital, China must strengthen the national policy support and
guidance, by means of benefit compensation, risk sharing, research alliance and financing guarantee, etc.
Meanwhile, China must strengthen the study of the interaction of regional innovation system and
national innovation system, so as to fully promote the technology innovation capability of private
enterprises.
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Abstract: This paper applies the basic principles and methods of organization ecology to analyze the
ecological characteristics of hi-tech industrial clusters, proposes the idea of development strategy of
hi-tech industrial cluster based on the organization ecology theory, summarizes the general mode of
hi-tech industrial clusters development including the market development mode, external investment
formation mode and the core enterprise drive mode and proposes specific measures of the development
strategy of hi-tech industrial cluster from the organization ecology which includes strengthening the
government's guidance and coordination, forming the close regional industrial system, enforcing the
strategic collaboration between cluster enterprises, establishing the cluster culture based on mutual trust
and improving the service system of the cluster.
Key Word: Hi-tech; Industrial cluster; Organization ecology; Development strategy

1 Introduction
As one of the earliest researchers, Moore(1996) applied the ecological ideas to enterprise
management and proposed that the enterprise ecosystem is the economic union based on the interaction
between the organizations and individuals, inspected all business activities from modern ecology, and
constructed the co-evolution enterprise strategy. With further research and the complexity of economic
systems, the industrial cluster with unique ability and regional driving has become the new research
favorite in the field of economy and management, as well as makes the interdisciplinary research of
ecology and economic management to a more high level. By means of ecological theory and methods,
the ecological characteristics of the cluster and the enterprise species to guarantee the further studies of
their ecological features. From an ecological perspective, in essence the industrial cluster is the
symbiotic cooperation of the same type of enterprises and support service agencies join and form the
symbiotic cooperation of different types of enterprises on this basis. Therefore, the organization
mechanism of industrial clusters is similar to the biological clustering mechanisms. Head(1999)
speculated that social behavior may lead to industrial clusters. Laszlo (2001) proposed the ideas and
methods of evolutionary reconstruction. Pouder and John(1996) used ecological theory as the analysis
basis in the process of analyzing the relationship between industrial clusters and competition and
innovation. Domestic scholars Yang Yi, Zhao (2003) explored the process of enterprise community from
the perspective of ecology succession and its impact on the enterprise survival and analyzed the
ecological strategy of enterprise selection and enterprise dominance comparison in different stages.
From the above research, organization ecological management has been more and more systematic
and mature; the discipline framework of organization ecology takes shape. The present studies focused
on two aspects: one is the analysis the organization life attributes, mainly compares the various system
of enterprise organization with the function system of beings; the other is the application of ecological
approach in the organization management. mainly analyzes the structure, function and relationships,
stability, evolution of the organization ecosystem, and emphasis on the correlation between the various
functional systems and the dynamic interdependence balance features between organizations and
environment.

2 The Characteristics of Organization Ecology of Hi-Tech Industrial Clusters
A hi-tech industrial cluster is the aggregate of many hi-tech enterprises similar to biological species
and has many the life phenomena similar to living organisms. The species is the collection of
individuals, but not equal to the individual simply “add”, while individuals within species are not
isolated, but form an organic unity by complex relations within the group. Hi-tech industrial clusters
have some similar characteristics of the biological population as showing in Figure 1.
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2.1 Species compositions
Just as each biotic community composed of certain plants, animals and micro-organisms in nature,
a hi-tech industrial cluster is made up by some same or related industrial economic units including
enterprises and related organizations. The difference of the elements is the primary characteristics
distinguishing hi-tech industrial cluster. The number of involved industry and the number of enterprises
and institutions in each industry are the base of measuring the diversity of hi-tech industrial clusters.
2.2 Internal structures
The individuals in hi-tech industrial cluster are not isolated, but an organic unity with complex
group relations. The cluster enterprises and institutions will achieve regular coexistence through the
effective integration, that is, to survive in orderly state. A formation and development of hi-tech
industrial cluster should go through a process which enterprises and institutions adapt to the
environment and different industries adapt mutually.
2.3 Resources sharing
In the biological community, in order to meet the individual and community needs, the animal will
commonly possess the fields for sharing resources, information and increasing the ability of resisting
foreign enemies and sustaining its own population. Because of geographical proximity, cluster
enterprises can share all resources including tangible and intangible resources. the sharing resources
stems from the associations between enterprises, between enterprises and various research institutions
and other services and intermediaries, and from the production and trade relationship between suppliers
and customers and users of the ecological chain of upstream and downstream. Those associations not
only improve the competitiveness of individual enterprises, but also enhance the competitiveness of the
overall cluster.
2.4 External environments
Because they not only adapt to but also make a huge transformation effect on the environment, the
hi-tech industrial cluster and its environment are inseparable. Once the hi-tech industrial cluster forms
distinctive brand effect led its leading industries, this kind of effect will make more sustainable and
broader than a single enterprise brand to help to prolong the enterprise life cycle and sustain the
enterprise brand. A good cluster environment is the fertile soil of the enterprises fast-growing.
2.5 Developing dynamic features
Both enterprise and institutions in hi-tech industrial cluster have a certain life cycle and are in
constant dynamic change by means of continual material circulation, energy flow and information
exchange with outside, and the according changes and development of the organization structure of the
cluster. Hi-tech industrial clusters continue to strengthen competitive advantage in the process of
dynamic development. In addition to the aggregation of enterprises, hi-tech industrial clusters include
market intermediaries such as industry associations, training institutions, financial institutions,
universities and research institutions, local government and various environmental factors. So in essence,
hi-tech industrial clusters constitute a complete ecological system.

3 The Organization Ecological Principles of the Development Strategy of Hi-Tech
Industrial Clusters
Hi-tech industrial clusters can be viewed as a complete organization of ecosystems which are
divided into two parts: biological components and non-living components. The individuals in the
industrial cluster which includes enterprises, consumers, market intermediaries, suppliers and investors
can be seen as the main species of ecosystems which constitute the biological components of industrial
cluster system. The non-living components in the cluster, includes the political situation, economic
environment, policies and laws, science and technology development level, knowledge level of labor
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and natural resources. These components form a complex and open hi-tech industrial clusters
organization ecological network by interrelated and interact, so the reliability and interdependence of
clusters’ economic activity can be enhanced greatly. From the perspective of organization ecology, the
development strategy of hi-tech industrial clusters should follow these concepts (as shown in Figure 2).
Core species principles
Mutual symbiosis
principle
System
management principles

The organization
ecological idea of the
development of hi-tech
industrial

Ecological chain
principles
Figure 2

Interests sharing principles

Difference development
principles

Advantages complementary
principle

The Organization Ecological Principals of the Development of Hi-Tech Industrials

3.1 The principles of core species
There are core enterprises in hi-tech industrial cluster which influence greatly other cluster
enterprise even the entire hi-tech industrial ecosystems. The hi-tech industrial cluster ecosystem species
should take core enterprises as the center which links other enterprises as a whole through the ecological
chain, so as to extend advantages of the core enterprises to the hi-tech industrial clusters and make the
whole cluster more competitive. At the same time, the high development principle should be adhere to
the core enterprises of hi-tech industrial clusters of hi-tech, high-reward, high market share and achieve
advanced and international development of industrial clusters. Through the extensive use of leading
international technology projects and innovative resources, the hi-tech industrial clusters focus on the
development of the leading industries such as electronic information, new materials and other hi-techs,
make full use of domestic and foreign resources to foster the dominant industry within the cluster even
the country, keep promoting traditional industries to upgrade by the wider use of the results of
technological innovation and construct the hi-tech industrial cluster systems with reasonable industrial
structure and unique competitive advantages.
3.2 The principle of mutual symbiosis
The various species are interaction, interdependence, mutual symbiosis in natural ecosystems. The
enterprises in hi-tech industrial clusters and their environment constitute together a whole ecosystem in
which the enterprises and their environment form a symbiotic relationship of mutual benefit, namely,
enterprise with suppliers, vendors, even competitors mutually beneficial cooperation, complement
advantages each other, play their respective comparative advantages and can create value jointly and
share comparative advantages. The enterprises and consumers, the governments and service agencies
should form a symbiotic relationship. The enterprises should be in the interest of the customer, pay
attention to the quality of the product and service, not speculation and not to seek illegitimate interests.
And credit consumers to get the consumer's trust and goodwill. Similarly, the enterprises credit the
government, service agencies and the stocks to gain their trust and long-term stay.
3.3 The principles of system management
Although the enterprise’s function is to provide value to the users in the hi-tech industrial clusters,
it is difficult for any enterprise to complete all of the features of a market and can only bear part of the
market function. There are value chains and value networks between the enterprises in the hi-tech
industrial cluster with the formation of the transfer relationship of material and value by which the entire
hi-tech industrial ecosystem closely links, such as suppliers, intermediaries, customers and government.
Therefore, from the system’s concept, the enterprises should view hi-tech industrial cluster ecosystems
as an organic whole. The cluster enterprise not only cares about its own production operating conditions,
but also about the development of the whole cluster system. The scope of enterprise management
extends beyond the boundaries of the enterprise, involving the hi-tech industrial cluster ecosystem.
3.4 The principles of ecological chain
Because there are the food chain relationships to transfer energy between living species by feeding,
there are many food chains which connect to each other in the ecosystem. The hi-tech industrial cluster
ecosystem should also construct the similar value chains and value networks found by the transfer
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relationship of material and value, with which the entire cluster ecosystem joints together. The hi-tech
industrial cluster should build the value chain through the market selected, extent the enterprise's core
value chain to the more powerful value network to enhance the enterprises’ competitiveness, develop the
competitive advantages of the overall hi-tech industrial cluster and in turn promote the enterprise's own
development.
3.5 The principle of advantages complementary
By means of the characteristics of the regional resource structures, assets structure and industrial
base, hi-tech industrial clusters should follow the principle of complementary advantages and
coordinated development. On the situation which there are comparative advantages in regional upper,
middle and downstream enterprises, industry chain structure and ownership structure, the cluster
enterprises should cooperation according to the rule of comparative advantages, compliment and
interaction through the factor’s flow, maximize the advantages of the regions, make full use of all
advantages of regional resources, industrial and capital and complement each other's advantages and
cooperate. Meanwhile, as a need of the cooperation of industrial clusters, the process of share
complementary advantages of the enterprises needs the support of local government to promote the
extension of supporting the processing chain, industrial chain and service chain by means of industrial
associations, make advantages cooperation and effectively convergent the all serve chains.
3.6 The principle of difference development
By complementing advantages each other in a long range and dislocation development at short
range, the industrial cluster will create comparative advantages and competitive advantages of the
industrial development, accelerate the formation the location difference advantages, industry difference
advantages and environmental advantages, and further form the economic systems with structural and
differential advantages. Because of unique products, unique talents, unique strategies and the
reasonableness of social location center, the hi-tech industrial clusters create competition identity and
regional brand compatible with international standards, speed up the transfer flow of people flow,
logistics flow, capital flow and information flow, enhance their own development and the supporting
industries and continue to achieve capital appreciation of industrial clusters.

4 The Hi-Tech Industrial Cluster Development Strategies Based on Organization
Ecology Theory
4.1 Strengthening the guidance and coordination of government
On the relationship between governments and enterprises, the government should implement the
laissez-faire policy in the daily management and market transactions of the enterprise, while the
government should appropriate intervene when the enterprise take strategies directly related to the
cluster development. The local government guides the enterprises towards the desired direction through
appropriate industrial polices such as subsidies, financing, tax policy and so on. The government’s
action should base on the objective laws of cluster development, do not ignore the reality and subjective
limit or blind expansion of the cluster scale to avoid the potential of the cluster not be fully developed,
while the too big scale cluster will lead to the formation of the cluster excessive to bring the scale
diseconomies. At the same time, the government should ensure free entry and exit for enterprises to
maintain the long-term vitality of the hi-tech industrial cluster. In addition, the government should
strengthen the infrastructure, especially information infrastructure, in order to minimize the information
asymmetry in the cluster to avoid strategic risk-taking behaviors of the small number of enterprise.
Although the relevant government agencies even directly coordinated the enterprise strategy in the
necessary time, it can be noted that the government use economic means rather than administrative
means to intervene the enterprise as much as possible and comply with the laws of market economy;
otherwise the effect may be counterproductive.
4.2 Forming a regional industrial system
By the establishment of interdependent industrial system, the hi-tech industrial cluster will
construct the close organization chain. On the one hand, the industrial layout in the new district should
adhere to the principles of division of labor and local networking to form industrial clusters to organize
the projects, specifically orient to industrial clusters. It is important to pay attention to the establishment
of a network system of related industries for the existing industries in the cluster and construct the
network system in which the medium and small enterprises close coordinate and specialization and
collaboration. On the other hand, the hi-tech industrial cluster should take the medium-sized hi-tech
enterprises as the leading sectors through the decomposition of the industry to encourage the technology
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personnel and entrepreneurs to create new enterprises, by which a number of associated enterprises with
close collaboration derive. By deriving the new enterprise, the industry links will establish and the
division of labor within industry will promote.
4.3 Establishing the strategic cooperative networks among cluster enterprises
The strategic synergy between enterprises can produce a synergistic effect by which an enterprise
within the cluster can achieve higher mutual cooperation profitability than a separate enterprise. The
competition among modern enterprises has gradually evolved towards between regions and between
clusters. The success of any enterprise should depend on the competitiveness of the entire cluster, and
strengthen collaboration at the beginning. Within the strategic cooperative network, the members can
cooperate and share resources; while outside the network, they are a dynamic relationship depending on
the coordination of the core enterprise, as well as on the informal relations and understanding among the
enterprise leaders. Therefore, the successful hi-tech industrial cluster should create conditions for the
strategic collaboration between enterprises and establish and improve the various communication and
contact mechanisms between enterprises and institutions.
4.4 Constructing the cluster culture based on mutual trust
Once the cluster culture form in the course of long-term transactions, cooperation and interaction
between enterprises based on a common regional and industry culture, it has irreplaceable influence in
the cluster development process. The cluster culture has a huge impact on the values of the cluster
enterprise, business mode and behavior and the enterprise's development strategy. If such a cluster
culture is built on the basis of mutual trust, the cluster enterprise can relieve the psychological alert when
it makes its development strategy, thus prompt that the cluster enterprise makes a greater commitment
and contribution to improve the competitiveness and development of the hi-tech industrial cluster.
Therefore, in the process of daily transactions and exchanges, various components within the cluster can
pay attention to cultivating the cluster culture based on the business ethics of mutual benefit, mutual
trust, mutual aid and honesty, create the culture soft environment to enhance the competitiveness of the
cluster.

5 Conclusions
From the view of organization ecology theory, hi-tech industrial clusters may take comprehensive
measures to enhance their own development which includes enforcing the strategic collaboration,
strengthening the government's guidance and coordination, forming the close regional industrial,
establishing the cluster culture based on mutual trust and improving the service system. The
organization ecological researches of hi-tech industrial clusters are based on the similarity between
industrial clusters and the nature of biological species or communities. The current industrial cluster
studies provide new ideas by means of the ecological principles analyzing the characteristics of
industrial clusters and operating mechanism, it is not only enrich the research content of the ecology, but
also broaden the study scope and change the thinking mode of traditional industrial cluster theory. Thus,
the comprehensive and scientific researches of hi-tech industrial clusters in the aspect of organization
ecology are strengthened.
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Abstract: In China, the progress of the times led to the development of design industry and culture
industry. Design emphasized on creativity, diversity and personality in order to meet the aesthetic needs
of consumers. Creativity and performance was the most important link in the design. The creative
researched based on the customer value given new meaning to design. This article obtains from the
customer value as a perspective of economic management, combined with the two aspects of design
thinking and creative elements to build a new mission of design ideas.
Key words: Customer value; Design thinking; Creative elements

1 Introduction
People were no longer satisfied with the basic needs of life, began to pay more attention to product
design which has the personalized and human, therefore, the change of customer value is more and more
attention by enterprises. The core of customer value was the reach on customer recognition and
perception, customer value was the tie that link with enterprise and customer. Peter Ferdinand Drucker
as the master of management pointed out that the “maximize customer satisfaction” as the core of
strategy on enterprise development, starting from the customers’ needs and interests in order to design
the product from the customer’s point of view the value of the evaluation scale, continuously creative
with function optimization and high value-added of design to achieve customer benefit and enterprise
benefit.[1] In the process of design, learning about the social form, historical background, geographical
environment and social customs, religious beliefs and science culture. So, study with two paths from the
design thinking and creative elements based on customer value under the perspective of creative design
in this paper.

2 An Example
The statistical results showed: most customers thought that television advertising was still the most
common way of publicity in their lives, but bus stop pillar advertising and other new media advertising
is becoming a popular form of advertising.
Elevator Advertising
6%
Bus Stop Pillar Advertising
13%
Print Advertisement
10%
Figure 1

Other
8%

Television Advertising
Bus Stop Pillar Advertising
Print Advertisement
Elevator Advertising
Other
Television Advertising
63%

Data of the Impact of Publicity Proportion of Customers to Buy

This data comes from soft science project of science and technology department in Henan province: Research on
design management innovation and development of economic development in Henan province.

Customers had a greater disagreement that concerned with advertising design element, young
people often pay more attention to advertising star, background music and color, so as to the elderly
uphold practicality and the core values of the products.
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Other
21%
Product Itself
Advertising color

Background Music
5%
Advertising Star

8%
Advertising color
5%

Figure 2

Product Itself
61%

Advertising Star
Background Music
Other

Data of the Reason with Proportion of the Product Purchase

This data comes from soft science project of science and technology department in Henan province: Research on
design management innovation and development of economic development in Henan province.

Analysis on age structure of design creativity, as shown in the charts as shown in a table:
Table 1

Analysis on Age Structure of Design Creativity

Age

under 20
years

21-30 years

31-40 years

41-50 years

51-60 years

Above 60
years old

Affect the
proportion

17.9%

16.1%

15.7%

15.3%

18.8%

16.2%

3 Data and Methodology
From the above data can be seen obviously, route of transmission, age structure and customer
demand were the factors influencing product purchase to the customers, as a result, we summarized
from the following method about design thinking of advertising creative:
3.1 Design elements on customer satisfaction
Design was to meet the needs of the customers, it was because of the customer satisfaction to
achieve high added value for customer value. For this purpose, we summed up the thinking path design
to improve customer value: Design should pay attention to the overall vision, understanding the purpose
of the design, clarifying the context of the design and grasping the direction of the design.
3.1.1 Design should respect the culture and customs
Not only commanded attention in good design but also held it.[2] Today, the rapid economic is
development, social life is changing rapidly, the process of the global economic integration is
accelerating, increasingly prominent problems such as global cultural convergence: people pursue value
and cultural taste of products at the same time, they are an important part of the added value of the
products. In the convergence of culture and the traditional culture is disappearing in the background,
design concept should pay attention to the protection of historical and cultural heritage, respecting the
regional, national and cultural as well as the “context” design concept of the city is introduced. The
splendid history of civilization has increased the infinite charm of culture to the earth, design thinking
should be looking for from the history and tradition achievement to conform to society and consumption
value factors, and found the historical context of their existence and development, create a national
design between characteristics of traditional and modern high-tech in the integration. National
characteristics significantly will be increased the influence of the product, internal ethnic unity and trust
will be increased too, so that the nation’s international standing and competitiveness will be increased
also, as “The Confucian’s liquor” reputation overseas is that in addition to its taste is mellow, more is the
“The Confucian’s liquor” to meet the cultural needs of overseas Chinese homesick progenitor.[3]
3.1.2 Design should consider the sustainable development
The relationship between humans and the environment were always dialectical developing. The
used of human beings on the earth resources excessively: The wanton exploitation and waste of natural
resources had led to a large number of non degradable garbage. Fortunately, there were more and more
environmentalists appealing to environmental protection and calling for sustainable development design.
Their efforts proved themselves, this was also the human in order to protect the resources and
environment of the earth and realize sustainable development efforts. Our design has a long way to go,
not only maintained the important task of social progress and realize the sustainable development, but
also respect development, respect for the environment, environmental protection and respect human
eternal development cause.
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3.1.3 Design should respect science
We dialectical thought that “science and technology was the first productivity”. Review the history,
the development of science and technology of the history in the design was the role couldn’t be ignored
in social development process. When we put science and technology into productivity, design played a
role played a decisive role, that was to respect science and technology was to respect the development of
productive forces and the natural progress of society, which means that respect the development of
science and technology, also was respect for human life. So the design was been given a new era of
responsibility-science and technology would be applied to each element of social production with
reasonable and greater range, let the ring of technology in human progress on the road everywhere emit
light was the primary task of contemporary design.
3.1.4 Design should be creative thinking
Creative thinking was an advanced thinking activity in human, not only strengthen the permeability
of thinking and experience the diversity of the mind make remarkable achievements in design but also
could promote the design management and innovation to promote the strategic target, the design idea
and development innovation, and thus develop and flourish design career of our country. Creative
thinking as the advanced thinking activities could effectively solve the problem, achieve innovation
goals, and create significant value. Using and integration of existing design conception, gathered to form
the design of the system together, created and solidified the design of the core competitiveness could be
formed, then the generation and creation could be accepted by this world and design with Chinese
culture products is always our goal to seek.
3.1.5 Design should pay attention to the effect of “context”
Research in the field of design theory, the concept of “context” was well known increasingly, then,
the “context” division into transverse and longitudinal: the interest of design and immediate effect was
“horizontal” context, and the whole design of the contact was the “vertical” context. A measure of the
two context design need to consider the situation of thinking, contemporary design could become a
respected academic discipline, it was because of the modernist pioneers who laid down the design of
democratic dream. Today, our design thinking should strive to go beyond the design of the horizontal
context, grasping the design behavior in the historical context, to transcend the short-term interests of
bondage and find the motivation for product design.
3.2 Design thinking from the perspective of the customer value
Design is more and more to the development of comprehensive discipline development, which
including material science, ecology, psychology, communication, sociology, management and other
fields. Only organized these disciplines, it can appear constantly create new design.
Here, we will also consider creative is a kind of thinking activity in the design, by means of thinking and
using creative techniques applied to the entire activity.
3.2.1 The overall thinking
After reading a lot of material and related market research, the overall plan of design content
already has a system of thinking, here including design topics, design perspective, design methods and
design performance. From the overall to local think seriously about every design elements, around the
theme and focusing on creative planning.
3.2.2 Divergent thinking
In determining the design theme, mobilized every design cells on the design content analysis and
induction to explore divergent thinking of the design contents, with serial progressive way of thinking,
clutching design themes and design elements, proceed from the one to the other, from the outside to the
inside, forming a wide range of design thinking space, provide more choices for the theme of creative.
32.3 Repeat thinking
In the design of the creative process, batted in the creative process logic and reason, actively
looking for the design problem, set up the mechanism of repeated thinking, the variety of the rationality
of the existence of thinking into the design creation process, found solutions to the problems of the most
reasonable clues in each attempt.
3.2.4 Associative thinking
Associative is an important logical design in design. The development of things is often through
some principles together, one with the different, differences and similarities, this design method to
penetrate each other to produce a lot of associative. In the logic design should be highlighted
representational characteristics of the grasp of the subject matter, by association between content of
specific image, found the similarities between different image, looking for the connection and the
essential difference between the content.
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3.2.5 Insight thinking
Insight is often can be understood and inexpressible. The design of creative theme to make rapid
and direct is judged by a unified method between logic and non-logical, perceptual and rational and
concrete and abstract. Insight to design content, design materials, design elements and media make the
imagination and Inspiration of intuitive judgment.

4 Results
Based on creative elements of customer value mainly include three aspects: character design,
graphic design and color design.
4.1 Character design
Character design is also called document design, it emphasizes the font design, form design and
comparison of design. On the vision, the text is second important to the graphics, with graphics
irreplaceable role, so the text design is also an important part of the design content.
Creative design of the text should pay attention to aesthetic between text meaning and generate
Association which is the key point of creative design. Excellent design has two features, with the
general both strategy of creative thinking and a good text layout. In addition, creative writing should be
plot, psychological layout according to the text itself and use image processing.[5] Specifically, the text is
designed to combine the performance characteristics of the product, to convey the object, shape
structure, material and technology. Gentle and beautiful font lines smooth, graceful, gentle and elegant
suitable for cosmetics and daily necessities; vigorous and simple font style, simple, suitable for
traditional products or folk cultural products; mature font concise, generous, vigorous, manly, suitable
for industrial products; lively font kind, vivid, suitable for children supplies, fashion and sports
products.[6]
4.2 Graphic design
Graphic design is based on the analysis of the performance object, give full play to their creative
thinking and imagination, to imagine the process of visualization.
Graphic design through the analysis of the demonstrated object and give full play to creative
thinking and imagination to imagine the process of visualization. With graphic design, product is no
longer cold infusion related information directly to consumers, but in the process of passing information
for consumers in the form of pleasure to better individuality of products and to attract the attention of
consumers. In addition, the graphics influenced by age, geographical, cultural factors in the process of
communication, such as the lovely and lively graphics by the children’s favorite, and implicit patterns
are favored by the elderly, the Japanese taboo lotus, Chinese people like the lotus, while Italy hanged
orchids in the design.[7]
In order to achieve instantaneous, efficient and accurate information to convey, large area of
graphics and small area of graphics using two kinds of methods commonly used in the design process.
Large area, high sensory graphics to render the atmosphere, creating a powerful visual impact; small
area of graphics help to further deepen the impression of the audience, causing the audience
psychological resonance. With each other and a strong contrast between the size of the graphics, you can
instantly attract attention and generate strong visual aesthetic.
Overall perfect harmony of creative graphics is another important success factor. If you only pay
attention to the design of a partial description of the details, the composition may cause loose, messy
picture processing disorder, then the entire design would have no feelings anymore.
In the creative process, we deal with the opposing and unity, symmetry and balance, repeat and
diversity, rhythm and cadence, virtual and real and so on, building with aesthetic art graphics and
creating visual aesthetic feeling.
4.3 Color design
Color design become one of the people to judge the success of product design standard or not, in
the product design should pay attention to match the color, shape and material, while the color to
combine ethnic, religious, social, personalized features, to achieve harmony, beauty and pleasure in the
visual.[8] Color can guide people's imagination, produce a variety of complex emotions and feelings:
After people see red, red-orange, orange, yellow orange, purple and other colors, it is easy to think of
the sun, fire, blood and other images, resulting in a create warm, danger and feeling; After seeing blue,
violet, blue, green and other colors, it is very easy to think of the space, ice, marine and other images,
resulting in a cold, rational, calm and feeling. Color belongs to the emotional, color can arouse more
people’s emotional response, this is the sketch can’t replace.[9] Technology products and industrial
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products more used neutral colors of low purity to express the thick and solid feel. Electronic
productions and home appliances to express high-tech concept often used the multi-use brightness
contrast and strong colors. Food packaging more used color association: acidity feeling instead of green,
sense of spicy instead of red and cosmetics often used gorgeous color and tall lightness color.
Specifically, such as hospital will use white, give a person quiet, clean, warm feeling, cold drink
advertising mostly use cool color as the background, to the consumers to convey a cool feeling, while
Coca-Cola has a large red to represent in another way, not only eye-catching but also watching
advertisements filled with happy enthusiastic atmosphere.

5 Conclusion
Design to make the customer value management and design ideas have the correlation, increase
customer value is the foundation of the enterprise increased revenue and profits. Contemporary design
concept has been from the past centered on products to customer as the center. Therefore, the design
should be based on customer interests, formed to meet the needs of different levels of design, function
optimization, carried out to improve the added value and achieve customer value and business
effectiveness.
By reading a large number of data, I found that the customer value study is the research on
customer demands. Therefore, advertising creative achievements of outstanding will start from the
customer's consumption psychology, combined with the situation of market changes in ideas. This view
does not make statements in this article, so studies should focus on the customer psychology in the
future.
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Abstract: Based on the historical data of 30 provinces in China from 1997 to 2012, we calculated
the four major regional Theil indexes of income disparity. Also, we established a panel model to
figure out the relationship between the technological innovation and the income disparity. The
results showed that there was a significant nonlinear relationship between technology innovation
level and the income disparity, in line with Kuznets's Inverted-U curve.
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1 Introduction

Technological innovation is the source of power for economic growth（Schumpeter(1934)）[1]，
but the income gap bounds to be the social phenomena that arises with the economic growth.
Decision on Some Major Issues Concerning Comprehensively Deepening the Reform, approved in
the 3rd Plenary Session of 18th CPC Central Committee，specifies that on the one hand we should
increase the intensity of technological innovation, and improve the market-oriented mechanism to
ensure the rapid growth of the national economy, on the other hand we need to change the current
status quo of unfair income distribution to narrow the regional income gap, and to achieve the goal
of “olive distribution pattern”. Thus, based on the provincial panel data of China, the empirical test
of the relationship of technological innovation and the income gap is of great theoretical and
practical significance.

2 Review of Related Researches
Over the years, the academic study of the income gap has never been stopped. Back to the era
of classical economics of Adam Smith, income distribution gets great attention; later, other
economists such as David Ricardo and Malthus further expand and improve the distribution theory,
laying the foundation for future research.
Research concerning the relationship of technological innovation and income inequality can
be traced to Solow(1956)[2]、Swan(1956)[3]. They prove that in addition to bringing about the
improvement of long-term economic level, technological innovation can also enhance the income
level of residents. However, Aghion et al(1994) [4] also confirm that technological innovation is one
of the root causes of the income gap. SBTC (Skill-biased technical change), proposed by
Acemoglu(1998)[5] , has a profound impact on the research field of technological innovation and
income gap. Using the empirical data of US as the research object and endogenizing the technical
progress variables，he believes that the root cause of the enlargement of the income gap in China
lies in the expansion of the wage gap of skilled workers and unskilled workers. Based on
Acemoglu’s research，Chinese scholars（Zhang Tao（2003）[6]，Pan Shiyuan（2008）[7]，Zou Wei
& Liu Yong（2010）[8]）also conduct a series of useful exploration. From different perspective, they
theoretically confirm the impact of technological innovation on the widening of income gap.
Besides, there are also some scholars believing that the relationship between technological
innovation and the income gap is bidirectional. On the one hand, technological innovation can have
different effects on income gap in the short and long term (Acemoglu (2001) [9]), on the other hand,
income distribution can affect the level of technological innovation: two widely accepted
approaches of this impact are effective demand path (Zweimuller (2000) [10]) and capital
accumulation path (Galor et al (2004) [11]). The effective demand path is that due to the presence of
the income gap, the scale of demand and consumption structure have changed, driving the
emerging of technological innovation; while capital accumulation path is that the income gap
makes social capital tend to flow to technology-intensive sectors, promoting the development of
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technological innovation activities.
To sum up, there is much more literature discussing the reasons for the widening of income
gap, but not much exploring from the perspective of technological innovation, and most researches
are limited to the theoretical level. More importantly, there is a lack of accurate grasp of the
relationship between technology innovation level and the widening income gap based on the
empirical data of China. In view of this, in this paper a panel model of the impact of technological
innovation on the income gap is established, and the panel data from 1997 to 2012 of 30 provinces
in China is used to empirically analyze the relationship between technological innovation and
regional income gap.

3 Model Setting and Data Description
According to the purpose of this research，in building the panel model of the impact of
technological innovation on regional income gap, to ensure the robustness of estimation, the
appropriate introduction of control variables in the model is needed. Most scholars believe that
regional disparity of educational level（Mincer，Jacob（1974）[12]）, regional opening degree（Shao
Min，Huang Jiuli（2010）[13]）can have a significant impact on regional income gap. Based on the
ideas of these researches，this paper uses the annual proportion of people with junior college degree
or above of the population of each region to indicate the regional education level, uses the ratio of
annual total imports and exports volume in GDP to represent the degree of regional openness，
draws on the idea of Barro(2000)[14]and Frank(2005)[15], and introduces the cross term of income
gap and the regional economic development level in the model, obtaining the model shown in(1).
theilit  1i techit   2i eduit   3i trait   4i theilit * ecoit  it
(1)
In this formula, theil refers to Theil index of the region, measuring the income gap between
regions; tech refers to the level of scientific and technological innovation of the areas，characterized
by the annual number of approved patent applications; edu refers to the annual proportion of people
with junior college degree and above of the population of the area; tra refers to the ratio of annual
total imports and exports volume in GDP in the region; and theil*eco refers to the cross term of
income gap and regional economic development level，in which the eco represents the GDP per
capita in the region. The formula measuring the Theil index of regional income disparity is shown
as (2).
Incomeij ,t
Incomeij ,t Pop ij ,t
(2)
theilit  
* ln(
/
)
Incomei ,t Popi ,t
j 1 Incomei ,t
In the formula, Income1 refers to per capita income of the region; Pop refers to the number of
the total population of the region; i refers to regional location, including the eastern, central,
western and northeastern regions2; j represents cities within the region.
Fang, Huang, Wang (2007) [16] believe that heterogeneity of technical level of workers in
companies will bring different spillover effects of technological innovation, leading to different
income returns. Ji Yushan (2005) [17] consider that technological innovation is cyclical. The
presence of learning ability of the subject of production activities will eventually lead to change of
effect of technological innovation spillover on income distribution. This paper thus supposes there
exists a nonlinear relationship between technological innovation and income distribution,
expanding the model (1), and introducing the quadratic term of technological innovation, as is
shown in (3).
(3)
theilit  1i techit   2i tech 2it   3i eduit   4i trait   5i theilit * ecoit  it
1

Since the existing statistical yearbook published only per capita income of urban residents and rural residents per
capita income, but not overall income level, this paper puts population of urban and rural residents as weighted
weights to calculate overall per capita income level of each city.
2
Eastern region includes Beijing, Tianjin, Shanghai, Hebei, Shandong, Jiangsu, Zhejiang, Fujian, Guangdong,
Hainan; Central region includes Shanxi, Anhui, Jiangxi, Henan, Hubei, Hunan; western region includes Inner
Mongolia, Guangxi, Chongqing, Sichuan, Guizhou, Yunnan, Shaanxi, Gansu, Qinghai, Ningxia and Xinjiang;
northeast region includes Liaoning, Jilin and Heilongjiang.
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In this paper, the data used in the model estimation are all taken from “China Statistical
Yearbook” in years from 1998 to 2013, involving 30 provinces (excluding Tibet, Hong Kong,
Macao and Taiwan regions), and the selected sample interval is from 1997 to 2012. Table 1 shows
the descriptive statistics of the variables.
Table 1
Variable
theil

tech

edu

tra

eco

Overall
Interregional
Within the region
Overall
Interregional
Within the region
Overall
Interregional
Within the region
Overall
Interregional
Within the region
Overall
Interregional
Within the region

Descriptive Statistics of Variables
Standard
Mean
Minimum
error
0.3889045
0.0075188
0.2265793
0.2250554
0.0104357
0.3356431
0.0269372
195787.1
4591
92412.53
118220.2
20350.88
166385.7
-151128.3
3.137204
2.204935
6.925332
2.08054
5.140371
2.558131
1.880806
27.01297
5.499591
27.6867
30.1122
8.698034
6.232787
11.07175
14012.73
4056.727
18785.79
8195.085
12661.81
12049.38
30.50784

Maximum
2.954386
0.4596903
2.803579
1079386
269175.8
902622.7
16.02443
9.658128
13.29163
90.99645
72.21841
46.46474
62329
30274.58
50840.21

Number of
samples
64
4
16
64
4
16
64
4
16
64
4
16
64
4
16

4 Empirical analyses
4.1 Observation of technological innovation and income gap in different regions
The calculation result of Theil index in this paper is shown in Figure 1. From the comparison
between the regions, Theil index of China's eastern region is significantly higher than other regions;
Theil index of the western region in the sample period remains at around 0.2 except in 2012; and
the Theil Index of central region and Northeast region within the sample interval changes little,
maintaining at less than 0.1. From the perspective of evolution trend in the region, though the Theil
index is higher in eastern region, there is a decreasing trend, indicating that the income gap is
gradually reduced in eastern region; while in the western region in 2012, the income gap within the
region has experienced a more substantial expansion, and the evolution curve of the central region
and the northeastern region basically remains on an even level.

Figure 1

Observation of Theil Index in Different Regions

The evolution trend of technological innovation level of different regions within the sample
interval is shown in Figure 2. It can be seen from the figure that the level of technological
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innovation in the eastern region is the highest of the country, and there has been rapid growth since
2004; while the technological innovation of central, western, north-eastern regions is relatively
backward, maintaining at a low level before 2009, and doesn’t advance to a certain extent until
2010.

Figure 2

Observation of Technological Innovation Level in Different Regions

4.2 The panel model estimation of the impact of technological innovation on the income gap
In order to eliminate the heterogeneity that may exist in the panel model, logarithmic
processing to such variables as Theil index, the level of scientific and technological innovation, and
economic development level has been conducted.
Table 2

Results of Panel Data Regression
1
0.1224461***
（0.015）

Number of observed samples

0.0892011***
（0.004）
-1.634965
（0.1573111）
64

2
0.9126109*
（0.10）
-0.0428556***
（0.005）
0.0610567***
（0.013）
-0.0038355**
（0.002）
0.0908235***
（0.003）
-5.425299
（0.553）
64

area dummy

Yes

Yes

year dummy

Yes

Yes

tech
tech2
edu
tra
theil*eco
Constant term

Hausman test
Choose a fixed effects model
Choose a fixed effects model
Note：*、**、*** respectively represents coefficient passes the t test under significance level of 10%, 5% and 1%；
contents inside the () are the standard errors of coefficient estimation。

Table 2 shows the results of panel data regression in this paper. The section 1 shows the model
estimation results with explanatory variables only including one item of the level of scientific and
technological innovation, as well as the cross-term of the Theil index and the level of economic
development. Before estimation, the Hausman test is performed on the model, and fixed effects
model is applied to estimate. Seen from the estimation results, scientific and technological
innovation has a significant positive role in promoting the expansion of the income gap. The action
coefficient is 0.1224461, and it passes the t test under the 95% confidence level. On the basis of
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estimation results in Table 1, the technological innovation quadratic explanatory variables, and
control variables such as level of education and the impact of opening degree (Section 2 in the
Table) have been introduced. It can be seen from the estimation results that the coefficient of one
item of the scientific and technological innovation is significantly positive under 90% confidence
level, while the coefficient of quadratic term of the technological innovation is significantly
negative under the 99% confidence level, indicating that the effect of technological innovation on
the widening income gap is not a simple linear relationship, but an inverted U-shaped relationship,
in line with Kuznets “inverted U-shaped” curve.
At the same time, it can be observed that the coefficient of education level is significantly
positive, indicating that the higher education level of the region will exacerbate the expansion of
the income gap between regions to a certain extent; the coefficient of degree of openness is
significantly negative, which is because when the degree of opening in the region gets higher,
compensation of workers within the region will be improved, thus narrowing the income gap.

5 Conclusion
This paper aims to discuss the interaction relationship between the level of technological
innovation and the income gap in China. According to the empirical estimation of panel data model,
it can be found that there exists a significant nonlinear relationship between the level of
technological innovation and regional income gap, appearing as an inverted U-shaped curve. In the
process of measuring the income disparity Theil index of the four regions in China, it can be found
that within the sample interval, the income gap in the eastern region is the largest, while the
northeastern region smallest. Meanwhile, the empirical results show that the level of education and
regional openness are both closely related to the phenomena of income inequality. Thus, several
policy implications are obtained as follows: first, strive to improve the overall domestic
technological innovation level, so that the matching point of the income gap and technological
innovation is on the right side of inverted U-shaped curve, thus forming a pattern of income
distribution with join force, while ensuring technological innovation and development; second, the
regional disparity of educational level should be reduced to ensure that all parts of the country are
able to have sufficient knowledge stock; third, promote the regional degree of openness and narrow
regional disparity in labor remuneration. The interaction relationship between the level of
technological innovation and the income gap in China have been validated by large-scale studies,
however, and much work remains to identify whether this novel finding can be extrapolated to
other regions in China in addition to the four regions mentioned in this paper.
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Abstract: Innovative design industrial parks takes on a series of important mission of gathering
resources, fostering new industries, promoting industrial structure adjustment and developing economic
and so on, so the research on innovative design park evolution, trends and experiences is crucial. This
article analyzes the relationship between innovative design park and industrial cluster, carries out the
research on the patterns of development and trends through the ways of documentary, comparison, and
induction and so on. It also puts forward the concept of "innovative design park 2.0", and analyzes its
characteristics; Proposes experiences to be worthy of learning by Chinese innovative design parks
according to the new trend and the successful experiences appeared in Chinese and abroad.
Key words: Innovative design park 2.0; Evolution; Trends; Experiences; Industrial cluster

1 Introduction
At present, the Chinese and foreign studies on innovative design park focuses on the concept of division,
regional division, development, operation mode, innovation mode and promoting effects on economy, etc.
According to the spatial distribution of innovative design park, there are three kinds of model:
“site-based”, “sub-center area” and “new city”. [1] In China, There are three types of transformation for
innovative design park: transformation of the old industrial areas, transformation of historical and
cultural architectures, new construction.
Design Innovation Park abroad experienced start-up period, growth period and mature period, [1]
and the Chinese innovative design park gradually matured since 2000.
The theoretical research on innovative design park is extended from industry theory and location
theory to geography, sociology, management, as well as trade, technology, environment and many other
fields.[2] At present, Chinese scholars focus on the industrial cluster and Eco-industrial park.[3]
About the innovation of innovative design park, domestic and abroad research focused on technology
innovation and technical innovative motivation in mechanism of innovative motivation and so on. The difference is
that Chinese scholars pay more attention on the connotation and structure of innovation mechanism. [4]
The innovative design park of China derived from special economic zones formed after the reform
and opening up policy, and then, this model has been adopted across the country. In the coastal cities or
borders appeared free economic zone, free trade zone, free trade port and so on. At the same time, also
appeared various parks that are dominated by all levels of government, known as the industrial base,
science park, development zone, high tech park, export trade area, etc. Now, most scholars in china
focused on operating models, cases analysis and comparative study of some industrial clusters.
Considering the problems and new requirements of the innovative design park of China, the research on
the evolution, trends and experiences is extremely urgent and meaningful.

2 The relationship Between Innovative Design Park and Industrial Cluster
2.1 Concept of innovative design park and industrial cluster
The concept of industrial district was first proposed by economist Alfred Marshall in his book
“Principles of Economics”, 1890. He described a catalytic role to local external economies of scale and
organizational development through the subdivision industrial agglomeration in Italy and the specific
area of the United Kingdom. These communities were called “industrial atmosphere” or “the secret of
industry in the air”. Marshall believed that if a lot of small and medium enterprises gathered near a large
enterprise, then this region can be called “industrial district”. At that time, the concept of industrial
district had certain limitation because it was relative to the concept of Agricultural District. A. Weber
was the first scholar to propose the concept of agglomeration economy which included industrial
production and non-production activities with a more obvious tendency to focus on the region and to
present a geographic aggregation state of the economy. Academics also proposes “industrial cluster”,
which is more intuitive interpretation of the relationship between industry and geographical space,
illustrating both the number gathered in the area of industrial space, and reveals its connotation.
Industrial cluster, which was first put forwarded by Michael.E.Porter (Harvard University professor)
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in the book “national competitive advantage” published in 1990, is a new enterprise spatial organization
form which consists of a large number of medium and small enterprises that can generate huge
economies of scale and scope effect through the synergy in the area.
2.2 Relationship between innovative design park and industrial Cluster
Innovative design park, in the upper service chain of industrial cluster, provides design services as
the main contents, connects upstream and downstream of industrial chain and provides high value-added
service. It is an important form of spatial aggregation of regional economic development, industrial
restructuring and upgrading and takes up the mission of gathering resources, cultivating new industries,
promoting the adjustment of industrial restructure and economic development, etc. It has close
relationships with industry cluster, which are shown as follows:
First, innovative design park is an important carrier to realize industry cluster and an effective
organization of government to develop industrialization.
Second, improvement of innovative design park depends on industrial cluster’s formation. To
obtain long-term industrial competitiveness, industrial cluster strategy is the inevitable choice, because
preponderant industrial cluster’s reinforcing mechanism will drive the evolution of the innovative design
park which makes the innovative design park step into benign circulation.
It also has many similarities and differences with industry cluster, which are shown in the following
table (table 1):
Table 1 Similarities and Differences of Innovative Design Park and Industrial cluster
Similarities
Differences
Gather in a certain space
Industrial cluster with industrial relevance
Effect of external economies of scale
Industrial cluster with co-evolution mechanism
Specialized division of labor
Industry cluster is based on the division of the industrial chain
Government plays a guiding role on the industrial cluster’s
Require government support
development

3 Evolution of Innovative Design Park

Subjects’
composition

Subjects’
relationships

Flowing
relationships

Environment

Table 2 Evolution of Innovative Design Park
Industrial age
Knowledge network age
（Innovative design park 1.0）
（Innovative design park 2.0）
Higher proportion of design and related
Lower proportion of design and related enterprises
enterprises
Design output proportion increases
Lower design output
rapidly, and become s the dominant
contribution to the park
Higher proportion of the cooperation of
Lower proportion of universities and R&D centers
Industry-Academia- Research
Regional agglomeration
Cross - regional agglomeration
Closed, local enterprises
Open, global enterprises
A simple enterprise agglomeration, less contact Based on industrial chain, business forms
between enterprises
co-evolution mechanism
Network connection among subjects,
Linear association among subjects, difficult
easy to cultivate new growth point of
innovation
innovation
Radiation force in the park
Radiation force across the park
Elastic, fine and professional division of
Fixed professional division of labor
labor
Unstable relationships among the subjects
Relatively stable relationships
Fixed human, financial and material
Scattered human, financial and material resources
resources
Scattered exchanges and cooperation.
Global exchanges and cooperation.
Government-led
Market-led, government guidance
More policy support.
Independent innovation
Lower regional social cultural influence
Higher regional social cultural influence
Regional supply and demand
Cross regional supply and demand
Hardware and software services, more
Hardware (Infrastructure) mainly, unsound
perfect innovation systems and support
innovation system and support system
systems.
Innovative design park
Creative city
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The elements of Innovative Design Park can be divided into four levels. The first level is the
subjects ‘composition including enterprises, universities, research institutes, government agencies and
intermediary institutions; The second level is the subjects’ relationships including cooperation,
competition, value chain relationship, social relationship and derived relationship, etc.; The third level is
the flowing relationships in the subjects, including the flow of people, logistics, capital, information,
value and so on; The fourth level is the environment to maintain and expand the relationships of subjects,
including market environment, system environment and social environment.
In order to better illustrate the development and evolution of innovative design park and to speed
up the construction of innovative design park to adapt to the new development requirements, I reveal the
evolution tendency of innovation Design Park from the elements and requirements in the background of
industrial age and knowledge of network age (table 2).

4 The New Development Trends of Innovative Design Park
The new development trends of innovative design park can be summarized as five transitions.
4.1 Transition from park mode to city mode
The construction and development of Chinese and foreign design innovation park have broken
through the concept of focusing on the park, and gradually turn to the development of new pattern
composed of "Park+City". The mode realizes the transformation from the park characterized by
"academic and research" to new city integrated with "government, industry, academic, research,
habitation".
4.2 Transition from dominated industry to industrial cluster
Innovative Design Park, as the driving force and thrust to the progress and development of national
science and technology, has become the leading pilot area of the development of high-end industry in
the world. The trend of its development is shift from dominant industry to industrial agglomeration,
industry cluster and cooperative development.
4.3 Transition from industrial-oriented to human-oriented
“Livable and appropriate business, people-oriented” is one of the important concept of innovative
design park construction and development in the future. Some well developed innovative design parks
attach great importance to the combination of ecological construction and people-oriented principle in
start - up phase. Natural, comfortable and modern city scenes of Tsukuba science and technology city
with the concept of people-oriented can be regarded as the model of high-tech park construction.
4.4 Transition from digital to network
Design Innovation Park in the future not only to meet the needs such as scientific and technological
research, technology transform, entrepreneurship and innovation, more need to form a new city complex
characterized by internationalization and network, which becomes the core carrier to promote national
scientific and technological progress and to support the international technology innovation system.
4.5 Transition from policy support to start own businesses
Developed or developing countries both would strengthen governmental support and policy
guidance in the growing stage of innovative design park. But with the progress of science and
technology, and the changes of market demands and industry environment, the development of
innovative design park presents a trend of starting its own businesses.

5 Experiences to be Worthy of Learning by Chinese Innovative Design Parks
Innovative design park of China is still in the growth stage and in vitro cycle of Chinese industry
and economy, mainly based on division of labor rather than the industrial chain division. So we should
learn from the successful experience to improve our construction level.
5.1 Compile development planning based on scientific concept
The construction and development of Chinese and foreign design Innovation Park generally need
about 20 years to take shape. Therefore, a forward-looking, advanced and prescient development plan
is necessary.
5.2 Coordination mechanisms to improve the effectiveness of resources utility
The effective use, management and development of land resources are very important to the rapid
development of innovative design parks.
5.3 Preferential policies to attract elements agglomeration
Policy is the most direct and effective way to attract the elements agglomeration, common mode
adopted around the world also. By formulating preferential policies, we can promote aggregation of
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talent, business, and capital, technology and information elements.
5.4 Provide sound infrastructures and supporting services
Implement the mode of “hardware + software”. Hardware mainly refers to the construction of fixed
facilities in the park. There are three types of transformation for the Chinese innovative design park:
transformation of the old industrial areas, transformation of historical and cultural architectures, new
construction. software is mainly refers to supporting services such as financial services platform,
achievement transformation service platform, the generic technology research and development
platform, talent introduction and training service platform, brand promotion platform.
5) Cultivation mechanism of Cluster Innovation
Optimize park internal supply of capital, technology and talent aggregation and information
transmission; cultivate the competition cooperation mechanism and create good innovation
environment.
5.6 Establish and improve database
Database which is helpful to development evaluation is the inevitable requirement of the age of big
data.

6 Conclusion
To sum up, we have analyzed the similarities and differences between the innovative design park
and industrial cluster, interpreted the role of innovative design park in the economy and studied Current
situation and development trends of Chinese and foreign design Innovation Park comparatively. Based
on the above, the concept “innovative design park 2.0”that acquired in the knowledge of network age is
revealed With respect to “innovative design park 1.0”needed in the industrial age, and put forward the
new development trends, proposed the valuable experiences for the construction of innovative design
park in China. Due to the complexity of the innovative design park's construction, this article researched
mainly on the macro trends, however, lack of empirical cases and studies of specific operational level
which are needed to be studied in the future.
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Research on Strategic Emerging Industry’s Stage and Characteristics
Differentiation
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Abstract: The cultivation and development of strategic emerging industry has become a major strategic
for China to grab the commanding height of economic, science and technology. Based on the
comparison with the traditional industry, this paper indicates strategic emerging industry is featured by
the industry attribute characteristics of high input, high productivity, high risk, low consumption and
low emission, analyzes its differentiation in the stage of industry life cycle and in the industry status
evolution from general industry and puts forward the corresponding countermeasures and suggestions
according to its characteristics attached with national strategic intent of transition of growth pattern,
industrial independence, leading technology and national security.
Key words: Strategic emerging industry; Industry attribute characteristics; National strategic; Stage
characteristics.

1 Introduction
Strategic emerging industry is the new industry which appears as new achievements of science and
technology and emerging technologies engineering, industrialization, marketization. It is going to be the
future growth point of national economy and the pillar industry for a long time, and it not only has a
significant influence on economic and social development, but also on national security industry. China
officially released the document of “About to Speed Up the Cultivation and Development of Strategic
Emerging Industry Decision” in October 2010. After that, China published industry planning of the
energy conservation and environmental protection, the new generation of information technology,
biology, high-end equipment manufacturing, new energy, new materials, and new energy vehicles
successively after March 2011. Therefore, the cultivation and development of strategic emerging
industry has become the important strategy for China to grab the commanding heights of economic,
science and technology in a new round of competition[1].
“Strategic emerging industry” is not a concept with definite definition under the industry
economics category, but a characteristic vocabulary with the strong main strategic intention. After the
target of cultivating and developing Strategic emerging industry was put forward, some domestic
scholars have conducted in-depth studies from the perspective of local[2]. On the whole, these studies are
mainly carried out from the following three angles: First, do the research combined with specific
industry development practices, Such as Cheng Yu (2013), Zhou Cheng (2013), Zhang Yuzhe (2011),
Wang Guanghui (2011) studied the policy options of cultivating strategic emerging industry respectively
from the perspective of the wind energy, synthetic ammonia, photovoltaic and mobile communication;
Second, researches were carried out from the angle of regional measures to support and promot the
strategic industries, for example, Liu Hongchang (2010), Lin Pingfan (2010) respectively studied the
development of strategic emerging industry in Lianyungang City and Guangdong Province; Third,
researches wereconducted from the key factors affecting the cultivation and development of strategic
emerging industry. Such as XiongYongqing (2011) studied the interactive form between strategic
emerging industry and traditional industries; GuHaifeng (2011) studied the investment way and
organization form of strategic emerging industry; Xiao Shuguang (2011) focus on exploring the labor
distribution in different industrial organization; Wang Lizheng (2010) studied the developing mode of
strategic emerging industry. From the existing research, systemic and specificity studies on strategic
emerging industry at home and abroad are almost in a blank. Regarding to the blank area, this paper
aims to explore the characteristics and growing phase features of the strategic emerging industry on the
basis of contrast analysis with traditional industry, which will be of great help to complete and improve
the industry research system[3].
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2 Strategic Emerging Industry Sectors Attribute Characteristics
Strategic emerging industry is established by making full use of science and technology revolution
and great achievements in technological innovation, which belongs to the knowledge intensive,
technology intensive, capital intensive industry. Featured by strong industrial externality, knowledge
diffusion and obvious spillovers，its key core technology innovation activities are relatively focusing on
the form of technology integration innovation. Compared with traditional industry, it generally has the
typical “three high and two low” (high input, high productivity, high risk, low consumption, low
emission) features，as shown in Figure 1.
h ig h in p u t
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Industry Characteristics of Strategic Emerging Industry

High input is including intelligence and capital investment and the general labor intensity is
relatively small. High productivity contains the meaning of the industry have a higher added value, in
addition to economic output, especially with high emphasis on the technology spillover of patent and
standard. Due to the high demands and expectations of its technological innovation, as well as the
technical and strategic uncertainty, the innovation failure risk is greatly increasing. Meanwhile, the
market risk and policy will also significantly affect the industry development. Strategic emerging
industry belongs to high and new technology industry so it has the basic attributes of industry of new
and high technology, low consumption and low emissions. In the background of the world economy
development with highly focus on energy and environment, the development of strategic emerging
industry becomes the core focused by decision makers in terms of improving and strengthening.

3 Stage Characteristics of Strategic Emerging Industry
3.1 Growth stage characteristics of life cycle
Industry growth refers to a process of a single industry going through its life cycle. The industry
life cycle theory is developed on the basis of the product life cycle theory. In 1966, Vernon put forward
product life cycle theory. Then William J. Abernathy and James M. Utterback who further developed the
product life cycle theory, divided the product development into three stages by putting the dominant
design of product as the main line, including the stages of flowing, transiting and determining. On this
basis, in 1982, Gort and Klepper set up the first model of industry life cycle in a sense of industrial
economics by analyzing the time series data of 46 products for at most 73 years and divided it based on
the number of industry manufacturers, as shown in figure 2.
As traditional industry, with strategic emerging industry evolving constantly in the process of life
cycle circulation, the external of industrial system puts on a status from weak to strong and from
immature to mature. While the internal of industry system performance mainly presents in three aspects,
including industrial scale, industry technical level and structure of industrial organization. Scale change
shows the characteristic of industry on the quantity change, such as production scale, investment
scale, stock scale, etc.; industrial technique level change is a nature change in industrial growth and is a
fundamental factor which guides industry to develop from junior to senior and determines the speed of
industry growth. If the change of industry scale can reflect the industry growth on the lateral expansion
of the scope, then industry technology will reflect the further development on longitudinal direction and
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transverse size of the border in terms of industry growth. Industry scale and the change of industrial
technology regulate the process of industrial growth in the aspects of quantity and quality. Symbols of
industry technical level change are patent, standard, brand, etc.; the change of industrial organization
refers to the change of quantity and size distribution of enterprises within industry as well as the
relationship between them during the industry growth. Industrial organization change is not only market
structure change, behavior and performance of enterprise change, but also included enterprise
organization change. What’s more, there exists interdependent relationship between enterprise
organization and industrial organization. Overall, the process of strategic emerging industry growth is a
comprehensive result of the change of these three aspects.
Industrial scale

Maturity Stage
Decline Stage
Growth Stage

Upgrading Stage

Infant Stage

Time
Figure 2

Strategic Emerging Industry Life Circle Stage

3.2 Characteristic of lndustry status evolution stage
Association classification and development stage classification, which both are industry taxonomy,
can divide industry into leading industry, forerunner industry and pillar industry, emerging industry and
strategic industry. Literally, strategic emerging industry is the intersection of emerging industry and
strategic industry. But from the point of connotation characteristic, it is highly correlated with the
forerunner industry and leading industry. Compared with the phase development law of general industry
which develops from an auxiliary industry to a leading industry and finally derives a leading industry,
the development of strategic emerging industry has significant difference.
First, strategic emerging industry has a fat chance to become auxiliary industry. Auxiliary industry
generally includes supportability industry, service industry and correlation industry which provides
supporting services for leading industry. It is also an important transitional stage in the period of
budding for most traditional industries. But the kind of strategic of strategic emerging industry
determines that it will skip this stage and have a higher goal to develop.
Second, to measure the main criterion of development quality, there is a huge difference between
strategic emerging industry and leading industry .The evaluation of traditional leading industry generally
includes three aspects: 1) The significance of production scale. It means it is in a dominant position
within the regional industrial structure , owning a larger share of area gross value and is the main source
of the fiscal and taxation; 2) It has a good market prospect, a strong ability to introduce and absorb
technology and maintains growth rate which is higher than the average; 3) It has a strong social effect
and in a dominant position in the aspect of solving employment, promoting regional infrastructure
construction, impelling other industry development, etc.. By contrast, the main evaluation index of
strategic emerging industry is focus on two aspects: 1) Industry innovation ability. It can realize
breakthrough in major areas, core technology and key products by intensive investment and efficient
allocation of productive factors, such as talent, capital, knowledge, etc.; 2) Industry guiding ability.
First , strategic emerging industry are industries or industrial clusters that has an important strategic
position in national economy system .Second ,it develops in advance in the planning of the national
economy to lead other industries to a strategic target direction .Third, it extremely emphasizes the effect
of industry diffusion and breakthrough on the key technologies.
Moreover, in terms of industry changes, traditional industry usually conducts industry cycle in the
form of upgrading, while strategic emerging industry usually conducts industry change in a development
path of saltatory, explosive and leap-type. In the case of the demand orientation of national strategic is
clear, development mode which is intensive investment, fast output and rapid change can be appeared.
For example, new energy vehicle industry, as a trend of future industrial development, may realize
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breakthrough in key technology in the short term. Then it will be rapid industrialized, fully replace the
traditional auto industry which has a history of one hundred years and drive the chain of car industry and
system updating subversively.

4 Characteristics Attach with National Strategic Intent
The proposal of strategic emerging industry has distinctive national characteristics andthe
development of strategic emerging industry is closely related to national economic interests and national
security strategy. reflecting the intent of the national industrial development strategy. With the country’s
strategic positioning of strategic emerging industry and the state property characteristics on the industry,
this intention is embodied in four aspects (see figure 3).
National Security

transition of
growth pattern

National Strategic Intent
to Strategic Emerging
Industry

Industrial
independence

Leading
technology

Figure 3

National Strategic Intent to Strategic Emerging Industry

4.1 Transition of growth pattern
Strategic emerging industry is an important carrier to achieve industrial upgrading and
transformation of Chinese economic growth pattern. Through technological innovation, individual needs,
management innovation, industry-led and energy savings, the development of strategic emerging
industry can effectively promote the national economy on an intensive development path. First,
technology innovation strategic emerging industry can increase industrial productivity, reduce
production costs, thereby enhancing industry revenue, implement new technology industrialization and
commercialization, accelerate the replacement of old and new industry and become a new driving force
for national economic growth. Second, strategic emerging industry via the concept innovation,
experience innovation to stimulate new demand for personalized, driving technological innovation and
product innovation, and promote the formation of new consumer markets, which leads to rapid
economic growth. Third, the management of innovation of the strategic emerging industry breakthrough
the original production, improve the resource allocation efficiently, thus breaking the original elements
of the supply structure, emphasizing the importance of high-quality personnel, patents, intellectual
capital, investment of innovation, and promote the new elements of market's structure balance,
highlighting the quality of industrial development and economic growth improved. Fourth, the
development of strategic emerging industry can improve the competitiveness of industrial technology,
accelerate technological upgrading and industrial replacement, decompose the original industrial
structure, and gradually form a new industrial structure with the strategic emerging industry as the
leading[4].
4.2 Industrial independence
Industry is the carrier of the national economy, not only related to the national economy and also to
maintain national security and development. The world development history and trends have shown that
it’s impossible to seek a breakthrough in key fields through joint ventures and cooperation, which means
that the economic globalization can't bring a real technological globalization. The road of “market for
technology” in our country used in a number of industries today has demonstrated a failure. In
coordination equity and intellectual property, the intellectual property rights become more important
bargaining chip. The industry which lacks of intellectual property inevitably fall into the “hollowing out”
of the plight of the development, and thus lose the autonomy and the right to speak industrial
development. Therefore, the development of strategic emerging industries is bound to bear the historical
mission to break through the difficulties and the bottleneck of the development of this industry, via core
technologies to achieve breakthroughs in autonomous development of the industry, reflecting national
strategic intent.
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4.3 Leading technology
Traditional general industry seeks to expand the industrial scale in the existing market space,
however strategic emerging industry places the needs as a guide, technological innovation as the core to
create new products, to accelerate the new industries changing, to promote industrial development and
this "creative destruction "is an important dynamic optimization of industrial structure. China adopts
policy control to guide improving the level of scientific and technological innovation, strengthen
research and development of key technologies, and promote the development of strategic emerging
industries and finally to enhance national competitiveness. Whether it is from the current interest, such
as to achieve coordinated development of economy and the environment, or the long-term benefits, such
as occupying the commanding heights of the future development of the industry, and enhance industrial
discourse, strategic emerging industry will require technological innovation as the primary mission and
responsibility, and thus reflect national strategic intent.
4.4 National security
The development of strategic emerging industry is conducive to safeguarding national strategic
security under the background of economic globalization and strategic security of the industry
development is particularly important. Improving the capability of independent innovation on the
development of the industry, mastering the core technology, enhancing the autonomy of intellectual
property rights, safeguarding the technology security is a prerequisite for the healthy development of
strategic emerging industry. Expanding market space, maintaining the autonomy of the market is the
power of safeguard of strategic emerging industry. Promoting the development of strategic emerging
industries civil-military integration will help to improve the national level of the military-industrial
development, reflecting national strategic intent of the strategic emerging industry development. This
philosophy is embodied in many areas, such as the outbreak of the 2014 year of chip crisis reflects
lacking of strategic industry will bring enormous risk to national security.

5 Conclusion and Suggestion
Policy support is suggested for the development of strategic emerging industry from multiple
perspectives, especially the key policy support from various angles according to the development stage
and characteristics of emerging industry. To speed up the development of emerging industry first is to
solve the problem of technological breakthroughs, then is to put forward the tilt of taxation and finance.
Moreover, the leading role of strategic emerging industry should have effective effect on the extension
of the industry chain, and at the same time reasonable space layout is needed as effective carrier.
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Abstract: The movement of housing monetary policy makes the innovation of housing finance policy
into a focus subject. At present, the scale of Housing Mortgage Loan is expanded yearly in China. Banks
are facing larger pressure on the financial flow and the management difficulties of credit risk. This kind
of financial method is supported by the banks independently, which cannot form a
healthy
development environment with the rapid growth of real estate. Therefore alternative financing channels
gradually make it essential and urgent. The recommended way of this paper is using Housing
Mortgage-backed Securities (HMBS). By comparing the international practice of HMBS, the author
thinks that those are all scientific, implemental. Under the implementation plan by writer, the research
indicates HMBS has high public satisfaction, and can promote financial innovation. As to this, the paper
offers the necessary analysis and explanation.
Key words: Housing mortgage loan; Securities; Secondary market; Subprime crisis; Implications

1 Introduction
With China’s economy being in the process of restructuring, a new structure has risen in domestic
demand, including the demand for housing. The demand for Housing Mortgage Loan from the
commercial banks has become the main source of funds for their needs, which has resulted in a huge
risk to banks. Lack of Secondary Market, banks need to face all the credit risk themselves. Especially
the hosing price becomes higher and higher. Further, those rising already deviate too much from the true
value. So banks have to tighten mortgages policies. Faced the high-priced house and the tightening
mortgages policies, more and more households could not afford to change their living conditions. How
to solve those social problems mentioned above, which means to find an effective financial measure,
became a big issue in China.
In my opinion, the best way for solving the issue is to develop Housing Mortgage-backed
Securities (HMBS). It means that banks can sell Mortgage Loans to other special institutions, which
would issue Securities in the Secondary Market. This is a process of risk transfer. One aspect, we can
raise money to relevant institutions. The other aspect, we can ensure to reduce and divert the financial
risks of banks, and the important is after that the common people can gain more good conditions or
policies from bank for their Mortgage Loans.
As we all know, the United States, it was first country to address the concept of MBS in 1970, and
made a great success in the first thirty years. Although “Subprime Crisis” happened there from 2007,
there is no direct relationship between “Subprime Crisis” and “Securities”. MBS is an innovation in
financial field. It has many advantages and no problem in itself. So, Securities can still make a healthy
developing in the world. Therefore, the Chinese government can adopt the method of MBS and establish
Secondary Market, but before that it needs to strengthen the system of safeguards first.

2 Literature Review
There have been many researches on the practice of the HMBS. Some of this research has focused
on the analysis that the ideas of Securities will be adopted only when the needs of the Housing Mortgage
Loans grew fast. HMBS is one kind of the MBS, which made a developing in the last century, and
numbers of Secondary Market were established. In China, researchers have posed the question whether
HMBS can be used at this stage. Because another important issue happened in 2007, “Subprime Crisis”,
broke out in the United States, many people ever doubted the merits of the HMBS.
About “Subprime Crisis” in US, many researches have discussed. “Subprime Crisis” gradually
exposed in early 2007. The real estate mortgage lender went bankrupt firstly, and then spread along the
business chain, such as investment banks, hedge funds and insurance companies, pension companies and
other institutional investors, and then to Europe, Australia and Asia’s financial institutions. “This
incident cause major global capital market volatility.”[1]. Shijun Wang argued, “The risks of asset
securitization were transferred, but not to be eliminated.”[2]. That is to say, the risk is transferred from a
site to another site in the entire financial system. For all kinds of institutions dealing with risks are
different. The risks can be accumulated to a certain extent and can still break out. In his article,
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“Subprime Crisis” in US is described as an incident, which is underestimated to the risk and made a
series of reactions.
The web of Baidu reported that three reasons initiated the causes: First, the “subprime” excess
payment. Second, the house price jump. Third, the government raises interest rates [3]. They further
discussed, credit risk is the internal reason. First, in order to attract customers, subprime mortgage
lenders do not require buyers to provide the first payment. All buyers can finance loans from banks and
pay interest only, no need to repay the principal in previous years; Second, subprime mortgage lender
lend large sums of money to the borrower without any credit checks. Lijuan Ma considered, “the lack of
liquidity is the fuse of Subprime Crisis in U.S.”[4] As the U.S. economy was in a stage of accelerated
inflation during 2004-2007, the Fed had to raise interest rates more quickly to tighten the money supply,
which made many lenders make ends meet, a large number of subprime mortgage loans into bad debts.
In this case, the big banks would no longer continue to provide financing for mortgage loans, which
resulted in Housing Mortgage Loan Companies walking to bankruptcy
On the basis of the above research analysis, the “Subprime Crisis” obviously is an accident. “It’s
not directly relevant with asset securitization itself.” Lijuan Ma argued, “The United State Government
attempted to use the capital market to solve the housing problem of the low-income groups, but the
system of safeguards is not in place.” So, Subprime Crisis remind a good lesson on practice MBS. The
government, who want to use MBS, should establish credit system and enhance safeguards measure.

3 Main Operation Models of HMBS in Foreign Countries
3.1 The concept of MBS
In general, the institution issuing MBS was composed of Commercial Bank, the Special Purpose
Vehicle (SPV), the Credit Growth-class Institution, the Bond Rating Agency, the Selling Institution,
investors and other main components. Mortgage Securities used as financial instruments are generally
called Mortgage-Backed Securities (MBS), which can be divided into three categories: Transfer
Securities, Asset-backed Securities, and the Collateral Securities. HMBS is one kind of MBS. Table 1 is
the comparison of the difference among the three Mortgage Securities.
Table 1
Types
Features
Collateral assets
ownership
Sponsors on the
balance sheet Assets
Securities remained
Asset Securities
source of the payment
of principal and
interest
Cash flow certainty
Efficient use of
collateral
Maturities
Credit-level

Three Mortgage Securities Comparison
Asset-backed
Transfer Securities
Securities

Collateral Securities

Belong to investors

Belong to sponsors

Belong to sponsors

Not remained on the balance
sheet

Remained on the
balance sheet

Remained on the balance
sheet

Entirely from the underlying
assets of the cash flow

Not relying on the
underlying assets of
the cash flow

Entirely from the
underlying assets of the
cash flow

Relative uncertainty

Determine relative

Determine relative

High

Low

High

With the first issue
of the same period

Maturity grades 3-6 stalls,
principal of the
reimbursement order

High, the majority of
AAA or AA grade

Most of the AAA

With the first issue of the
transfer of all the same period
Securities
Secured from the government
securities of AAA transferred to
a private Transfer Securities of A

Risks for banks can be mitigated by MBS. The operational measure is that bank concentrates the
notes with the same term and same interest rate of loans, after packing in the standardization, the bank
issues MBS. Thus, loans are replaced by Securities, and the funds can be withdrawn in time. This is just
like recycling in the environmental protection. From this way, the funds can be put on the market again,
and the investment bank will obtain a stable interest income.
3.2 The international practice of HMBS
The following is the mode of operation of HMBS in the world:
(1) American model
This category is government-led model. To the United States, as the representative, the model is
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characterized by the establishment of the government agencies in Securities. In 1970, the US built the
first HMBS. The issuer of the newly established government agencies is the National Mortgage
Association. The Federal Agencies devoted to the Federal Housing Administration (FHA), Veterans
Administration (VA) and the Federal Farmers Authority (FFA). Relaying on the US government’s credit
support, Mortgage Loans gained a high credit rating at the Secondary Market [1]. MBS issued
successfully at first because of the safety after the government bonds, which were known as the “silver
edge bonds.” They have been widely favored by worldwide investors.
(2) Canadian model
This category is the quasi-government semi-market model. In Canada, Mortgage Securities issued
to intermediate first, then to institutional and individual investors. The Canadian government in the
process of Securities only plays the part of a guarantor. In 1986, Canada Mortgage Housing Corporation,
the Canada’s housing loan guarantee agency, implemented the HMBS. Subsequently, in 1992, the
Canadian government launched its first purchase security plan to improve the system of MBS [5]. It
regulated the country’s mortgage finance market and engaged in management successfully in helping a
great number of Canadians.
(3) Australian model
This category is a market-led model. Australia is a pure market-oriented operation. The investment
companies and banks have a certain relationship of a trust. In 1991, Macquarie Bank established a
wholly owned subsidiary, Macquarie Securities Company. In 2004, almost ten years ago, the company
has released more than 10 billion Australian dollars of Mortgages in the bonds, which possesses nearly
1/3 ratio at the entire Australian Securities market at that time.

4 Developing Alternative Solutions to Housing Financial Problems in China
4.1 The alternatives
Following are given three alternative solutions. Based on solving the social issues mentioned above,
we suppose the three solutions would be implemented by our government in recent years.
(1) Alternative solution A: Do nothing.
This solution is easy, just to keep current situation. The government no needs to do anything on this
issue, that is to say, the government takes no new financial policy at further step. The advantage of this
solution is the temporary stability of the surface, no change and no debate. The disadvantage is that the
real estate bubble would happen someday, which will destroy the whole financial system, and many
people will suffer losses. It is also bad that it can make the impact of social panic situation. These are
not the public hope, and cannot match the national develop purpose.
(2) Alternative solution B: Take measures to control the higher housing prices.
Based on the current situation, this solution is that, in the next couple of years, our government
should continue to take steps to limit the excessive growth of housing price. Such as raising the
mortgage loan rate, enhance the loan first payment or other more efficient methods. It can effectively
avoid real estate bubble. This also enables the small-scale real estate eliminated. Furthermore, the
national can control some purchaser, which buy house through mortgage loan not for living, just for sell.
The disadvantage is this solution only solves some problems of banks. It maybe makes the common
people more difficult to buy house using mortgage loan.
(3) Alternative solution C: Implement HMBS at this stage in China.
From literature research and practice in United State and Europe, HMBS is an efficient mode of
financial operation on real estate fields. The implementation of HMBS in China in recent years will be
the inevitable choice. Following are three advantages of using HMBS:
First, HMBS is conducive to promoting the healthy development of the real estate industry. At
present, the real estate market in China has some management problems, and the funds of mortgage are
bad. If we adopt the solution of HMBS, the Securities will enable the funds to those good real estate
returns. It can use the form of prices of Securities to show the management good or bad, strong or weak.
It can also increase the transparency of the operation. Furthermore, the market’s mechanism will achieve
healthy development.
Second, HMBS is conducive to improve different family housing conditions. At present, the banks’
operation is: mortgage, loans to recover, refinancing. After the implementation of Securities the model
will be: loans, loan for sale, relending. With speeding up the cash flow, the risks incurred by the banks
will be weakened. The bank will relax the mortgage loan scale. Through the specialized security
agencies, the government will adjusts housing monetary policy. Eventually, the common people can gain
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more good living conditions.
Third, HMBS will help to promote financial innovation. In accordance with the development trend
of international securities, MBS in China will establish a modern financial market system. One hand, the
HMBS enable make funds more broad in the scope of the optimal allocation. On the other hand, the
HMBS will enrich investment channels, and foster more securities market institutions and
intermediaries.
4.2 Description of the criteria used to evaluate the alternatives
4.2.1 Political feasibility
Political feasibility is defined as the extent to which officials and policy makers are willing to
accept and support the policy. It is considered as the most critical criteria and measured by the levels of
support. High level means the support is strong, low level means opposite, weaker support. Alternative
A would have medium political feasibility, because no work needs to be done, but this is not good, the
public will have a reaction that the government performance is bad. Alternative B has low political
feasibility, because the government will use the way of direct intervention, through interest rates or other
measures to limit the role of market mechanism. Under these interventions, it would cause many new
problems. This proposal is very challenging to solve this issue. Alternative C has high political
feasibility, and officials would like to see the expansion of governmental work, because HMBS has been
the successful practice of many countries in Europe and the United States. But one concern is too much
work needs to be done. One is to develop comprehensive laws and regulations to guide the development
of the market. Another is to provide the mortgage insurance and initiate the establishment of domestic
financial institutions.
4.2.2 Implement ability
Implement ability is very important criteria to evaluate these solutions. It can be defined as the
measures of the economic condition and the operation capability. Alternative C has high implement
ability. Because China’s economic operation is in good condition for the Securities of real estate. By the
middle of 2013, China’s personal savings assets had reached 43 trillion yuan [6]. Substantial savings
people will become this kind of potential investors, which will create a necessary market environment
for HMBS. Furthermore, at the end of 2013, Housing Mortgage Loans increase to 14.61 trillion yuan [7].
It can be said that China has entered a feasible MBS period. This also sounds solution C has a high level
to be implemented. Alternative A has no action, so its implement ability is low, and alternative B is at
middle level, since it’s not hard to operate and the implementation could not solve this social issue.
4.2.3 Administrative Capacity
This is the ability of staff and government to carry out the program, used to measure the internal
conditions. In China, after years of development, securities market gradually matured and normalized.
Market supervision has been strengthened and the legal system has gradually taken shape. It has
accumulated some experience in the development of the Securities market, resulting in providing a
better basis for the financial markets in the practice of real estate securities. But China's intermediary
market services lagged behind. To alternative C, it is particularly important to create new intermediaries,
including mortgage credit investigation. In addition, it needs to standardize the behavior of business
consulting. At the same time, it needs to strengthen the credit rating agencies and credit rating system.
So, the administrative capacity of alternative C is medium level and must be improved in future. If the
government does nothing as alternative A, no additional management is taken to enhance, the
administrative capacity of solution A will be still in a low level. As for alternative B, government only
needs strengthen the banks and the housing administration bureau, no need to create new agency, can
easy supervise and enhance the service capacity. At this aspect, alternative B can get a high level.
4.2.4 Public Satisfaction
Public satisfaction has some responses on the result of these solutions. In general, the considered
elements would be the effectiveness of implementation, operational costs and transparency. The
percentage of satisfaction is the standard used to measure each solution. Alternative A has low
satisfaction, because doing nothing means those social problems still exist, maybe even more critical.
Alternative B has medium satisfaction. Since the mortgage interest rates are enhanced, the purchasers
will spend more money on the cost of a house, which make the low-income groups more difficult living.
Public might not has confidence on controlling higher housing price as well. Alternative C has high
satisfaction, because it not only promotes financial innovation, but also improves different family
housing conditions and makes the real estate industry healthy development.
As analysis above mentioned, we can see the several assessments for these alternatives, and make a
comparison between them:
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Direction
Alternative A
Alternative B
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Alternative C

Political Feasibility

High

medium

Low

High

Implement ability

High

Low

medium

High

Administrative Capacity

High

Low

High

Medium

Public Satisfaction

High

Low

Medium

High

Table 3

The Quantify Matrix of Alternative
Alternative A
Alternative B

Alternative C

Political Feasibility

30

10

50

Implement ability

10

30

50

Administrative Capacity

10

50

30

Public Satisfaction

10

30

50

60

120

180

calculate
Quantify: High=50, Low=10, Medium=30

Based on the matrix above, Alternative C has three advantages and one medium. It implies that the
administrative capacity need improve in future. Alternative B has only one advantage, and Alternative A
is almost opposite with direction. Furthermore, from the aspect of satisfaction in public, Alternative A
and B was significantly lower than Alternative C. So this comparison actually results in an easy choice
from the Table 3, the Alternative C get the best score of 180.
The proposal of HMBS eventually received the highest score, which should be implemented in
China in recent years. China’s economic operation is in good condition for the Securities of real estate to
create a stable environment. Today’s China has entered a feasible MBS period. The implementation of
HMBS not only can solve the problem of bank, but also can improve different family housing conditions.
So, Alternative C will be welcomed by the public and should become the inevitable choice in China.

5 Recommendations and Implementation Plan
It is necessary to establish a series of policies to develop the HMBS. The ways to solve the issue
may lie in several aspects:
First, establish the government background transaction. China has not yet been a completed market
system. The foundation is still in poor credit. Under the international financial situation, the domestic
intermediary services need to enhance. We have to face the higher challenge of innovative financial
institutions. Therefore, the initial operation is the support of government background or SPV, which can
establish the confidence in the stability of the market.
Second, it is essential to strengthen the legislative work for the HMBS. We need to ensure that
HMBS can develop in good order. It needs to issue “housing law”, “housing finance agencies law”, and
“insurance act for housing mortgage loan.” In addition, it needs to establish a series of standards to
review the credit-worthiness and the price assessment.
Third, we can introduce a variety of HMBS to the public. In China, issuing HMBS is an emerging
object. The issuer should gradually accumulate good experience. The investors will have a process to
accept it as well. In the initial period, the HMBS can be considered to choose the Transferred Mortgage
Securities, which are easy to operate. The Transferred Mortgage Securities have higher security and
earnings. Due to the governmental agencies’ insurance, it can attract more investors to purchase. Besides,
it can push forward the development of HMBS at the Secondary Market, and prevent from the risks of
financial institutions.
Fourth, establish effective personal credit system. The development of HMBS needs a good market
environment. One of that is to establish a healthy and orderly relationship in the credit system. In the
current situation, it is necessary to improve the real-name system for bank deposits in all of the
provinces and cities in China. Based on the socialized personal credit system, the government could
organize public security in an effective way.

6 Conclusions
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The HMBS is a new financial channel, which will bring the capital into Housing Mortgage Loan
market. It could reform the structure of Housing Mortgage Loan market effectively, and strengthen the
asset of bank. Issuing HMBS will develop an important function for the real estate market in china.
Based on research of literature and survey, the HMBS was recommended to reduce the risks of
bank and help households to make good financial policies for purchase house. The idea comes from the
practices of international nations, especially the country of America. The point is to urge the government
pay more attention to the system of safeguards, and input more resource and effort to develop HMBS.
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Abstract: The development of KFC in china is much faster than McDonald’s. The innovative marketing
strategies play a significant role in its success. This paper used the method of analysis and demonstration.
Then it proposed the marketing strategies are of great importance and analyzed innovative marketing
strategies from the aspect of 4Ps theory. Next we find the successful points in its reasons for KFC’s
success. Finally, we reach a conclusion that when an enterprise enter a new market, it needs to attach
importance to management innovation, especially marketing strategies. We hope this paper can provide
references for the development of other enterprises.
Key words: KFC; Marketing strategies; Innovation; 4Ps theory

1 Introduction
As we all know that McDonald’s is largest fast food giant in the world and KFC is behind it
worldwide. However in China, KFC develops fast and is far beyond its competitor-McDonald's. In the
table1 and figure 1, we can obviously see that the quantity of KFC restaurants in China is becoming
increasingly larger. In addition, when opening every 1,000 stores, KFC needs a shorter time. There must
be particular reasons for its success. As we analyzed the marketing strategies, we can find that they are
innovative and very suited for the Chinese markets.
Time
Quantity

1987.11

Table 1 Quantity of KFC Restaurants in China
2004.01
2007.11
2010.06

1

1000

Figure 1

2000

3000

2010.09
4000

Data of the Changes of KFC Restaurants

Among all the marketing strategies, product innovation of KFC is particularly outstanding. In fact,
the word “innovation” was first proposed by the famous Austrian economist Joseph Schumpeter in his
book <economic development theory> published in 1912. Since then, many foreign scholars follow
Schumpeter's theory studying technological innovations deeply and on a wide range. There are some
representative opinions about technological innovations. In 2005, American scholar Henry Chesbrough
put forward the concept of “open innovation” in his book. He studied Printers, computers, disk drives,
semiconductor, semiconductor equipment, communications equipment and biotechnology and the
pharmaceutical industry. Then he tracked research process and other industries from the academic
perspective and get a comprehensive study of the whole process of product innovation. The traditional
model of product innovation was usually defined as a closed innovation model, but he put forward that
we need reform the model of innovation and implement the open innovation. Furthermore, it is also
necessary to corporate with other enterprises so that boundaries will blurred and creativity can be flow
into the enterprise. Thus it helps to accelerate product innovation, reduce risk and cost of innovation.
Actually, there isn’t an exact definition of product innovation and open innovation. Theory and practice
are mutually reinforcing. The further development of theory needs practice to support. In my point of
view, more work need to be done to study the successful cases to rich the theory.
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Then this article will dissect the practice of the famous multinational corporation-KFC. Its
marketing strategies are full of innovation. We will analyze the marketing strategies from the aspects of
product, price, place, and promote.

2 Product
2.1 Retain the essence; fried chicken
The very first product of KFC is fried chicken, which is also its flagship product. Colonel Harland
Sanders, the founder of KFC, used his own method of a pressure cooker making delicious “thumb
sucking chicken”. By this method he can quickly create delicious fried chicken in 9 minutes, meeting
the need of a lot of people at a time. This process has been in use till to today ever since. Fried chicken
is not only made by unique methods, its recipe is also full of magical color. It is said to be modulated by
“11 kinds of herbs and secret spices”. Each new franchise first come into the KFC union must learn this
special cooking method. The franchises will be told the exact formula, but they will not know what
specific seasoning ingredients inside. Fried chicken is the most prominent feature of KFC, so the secret
about fried chicken is considered priceless.
Innovation does not mean to abandon. Although we need to innovate in different areas, we need to
retain the essence. It gives us a revelation: if a restaurant in order to win more share of the market, it
must have their own specialties or signature dishes; a company must have its own uniqueness. In this
aspect, others cannot beat you, even if one day you encounter misfortune, such things can also support
you stand up again. It is true of people. If a person own his own skill, he will not be easily defeated.
2.2 Products innovation; Chinese featured products
Product is life, innovation is the driving force, product innovation is the source of life and
development of enterprises KFC spares every effort to the innovation of products in China. It
successfully use the localization strategy to develop the new local flavor products in China. Many
Chinese featured products come into market, which reflects the distributed innovation that KFC use in
the China. KFC's products are always full of new ideas because they are willing to work hard to study
Chinese recipes. They create new products especially for Chinese consumer. Ever since mid-1990s,
Kentucky Fried Chicken first established its own “test kitchen” in Shanghai. Now, it has grown more
and more big. Since 2000, the pace of introducing new product on the menu in KFC restaurants has
never stopped. KFC spares no efforts in products localization, mainly using three approach at the same
time: First of all, it make Chinese improvements on exotic flavor. For example, they operate Chinese
transformation in the taste of Mexican chicken rolls and Portuguese egg tarts, etc. Second, they
introduced Chinese fast food in line with the eating habits of Chinese consumers, such as rice (Dry
braised Fissidens shrimp meal), soup (Hibiscus fresh vegetables soup), porridge (Pickled bamboo shoots
and small chicken porridge), etc. Third, they developed new products with Chinese regional features,
such as Traditional Beijing Chicken Roll and Fuzhou, Fujian flavored fish ball soup; Fourth, brand
extension, KFC established its own brother brand “East Dawning” and launched a new chain of
restaurants serving Chinese dishes. They are using the traditional China fast food occupy another part of
the market. KFC do in Rome as Rome does. They take all kinds of measures to suit the local conditions
to the extreme. They continued to study Chinese diet and doing continuous innovation and improvement.
As a result, it managed to gain a firm foothold in the China market and is rapidly developing.
Just several months ago, in March 24th, more than 4600 national KFC restaurants fully opened a
new menu. 15 new products gorgeously debut on the market, including hamburgers, meals, snacks and
sweets beverage and many other types, which marked the new departure of KFC. It also indicates that
KFC have the determination and courage to challenge the tradition and think out of the box. It
continuously put efforts into products innovation in China and keep moving to the forward. We can
learn that an enterprise needs to be deeply situational when promoting product innovation. Thus it can
be accepted by local people emotionally.

3 Price
In 1987, when KFC first came in Beijing, I think most people will feel the price was expensive.
KFC’s high pricing strategy has its own reason. It is different from the strategy in the USA, where it
adopted the low-price strategy and lead the route of closing to people. In the primary stage of the
product life cycle, high price can attract people's eyes and aroused their curiosity, which can help KFC
establish a high quality and high status image. As time goes by, Chinese people become well off. At the
same time products of KFC in China have gradually entered a mature stage. The price of which no
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longer as unattainable as ever, pricing strategy also moving in the direction of the development of
closing to people. KFC is now showing more of its price advantage. First, KFC is of the same price. In
China's railway stations and airports, businessman can make exorbitant demands of the local (sometimes
a bowl of noodles can be sold for hundreds of Yuan). On the contrary, due to the same price, KFC can
bring consumers more benefits in these places. Secondly, KFC has a lot of promotional merchandise. It
will give away coupons to customers on many occasions. Ordering through the network and phone calls,
consumers can participate in redemption activities. In China, KFC is good at using a variety of ways to
promote to attract consumers. Thirdly, KFC also uses a combination of pricing strategy. We often see
KFC introduced combination packages aimed at Chinese customers, such as the current “nutritious
breakfast” including different staple food and beverage mix together to make consumers feel satisfied.

4 Place
4.1 Channel
Where does KFC “chicken” come from? This is a topic we are very interested since KFC came to
China. The answer is from China. In the menu behind KFC increasingly localized, is the more localized
supply chain management. At first, most raw materials of KFC are imported. As the scale of industry is
getting big, KFC found that import is not a long-term approach. Only to create a local supply chain can
it has a long-term competitiveness in fast food chain. Therefore, on the one hand, KFC encourages its
overseas partner to enter the Chinese market, on the hand, it maintained that supply chain should be
localized and it use strict conditions cultivating local raw material suppliers. For example, its
requirements for chicken suppliers for chickens reared time, chicken processed weight specific size and
so on. Localized supply chain not only helps KFC save costs, but also helps Chinese suppliers to
become a peer leader. Their capacity to meet the demanding requirements of KFC became some of the
best capital of foreign enterprises to promote.
4.2 Logistics
KFC in China has been able to develop at such a high-speed, flexible logistics system plays an
important role in it. Over the world, KFC outsourced logistics to their third-party partners, but in China
KFC has its own independent picking systems. Although this is quite upset at first, it increasingly
showing its advantage. The dependent logistics network of KFC makes significant cost savings. As the
regard to KFC, it need not subject to the third party and more likely to respond quickly to market
changes.
4.3 Site
The location of KFC is a 100-percent-success rate secret. The key point to consider business
location including the business circle, bus, subway lines, customer groups, people flow, flow direction.
The first consideration is the commercial district. Restaurants must be established in a mature, stable
commercial district. Those who have not been yet matured, even have a great potential for development,
also will not be considered by KFC. This can explain why there isn’t one KFC restaurant near our new
campus. We can say there are two commercial districts near new campus. One is called Southlake City
Square near the side door, another one is Chong Wen Square close to the main entrance of our school.
The two districts both have McDonald's restaurants but neither KFC. We cannot but admit that these
commercial districts are not very bustling. South lake City mall opened for a short time, obviously does
not meet the mature business district location conditions of KFC. Chong Wen square, although stands
there for some years, but it looks small and dilapidated. Most important of all, the overall quality of it is
not very high. In addition, it stands at an intersection, thus it is difficult to retain people and also cannot
satisfy the conditions of KFC. On the contrary, in Wuhan Chicony Plaza shopping district, where even
within a few hundred meters, we can find three KFC restaurants and all are overcrowded. I cannot help
but think of the Su, president of KFC in China once said that: “I would rather kill each other than give
the competitor a chance.” In such a place with space at a premium as Chicony Plaza, KFC is not easy to
be defaulted by opponents. It seems that there is no blame for KFC, only to blame that our school isn’t
prosperous enough. These two areas cannot meet the harsh siting requirements of KFC.
4.4 Home delivery
The establishment of home delivery relies mainly on the website, of course you can also order by
phone. This service is mainly for those who work in the company but did not have time to buy a meal or
some otaku staying in the house. This allows people only stay at home to eat delicious meals, which is
convenient for the majority of consumers. Some time ago, consumers who order home delivery can
enjoy a handsome service. Customers can choose their favorite types of handsome to deliver their meal.
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People admire such a thoughtful and considerate service of KFC, which shows the largest sincerity of
the enterprises. What’s more, the popularity of smart phones has spawned “KFC app”. Put the Kentucky
Fried Chicken on the phone, people can enjoy KFC home delivery is more conveniently.

5 Promotion
5.1 KFC’s advertising ideas
It is undeniable that everyone love to hear stories. KFC is so clever to use story-loving people and
create a series of unique living theaters. KFC's advertisements are always full of love. It is skilled at
introducing family love and friendship into their products naturally. Meanwhile the product features
cleverly integrated into the storyline. Not only that, KFC is also adept at using elements of traditional
Chinese culture into advertisements, such as reunion, where family members happily enjoy KFC family
bucket together and so on. What impressed me most is the “sesame taste exquisite wing” advertising: A
group of soldiers attack under the enemy’s closed gates, they are helpless, when the generals asked the
soldiers: “How can we occupy this city?” Then one of the soldiers had an idea, he put forward three
strategies, they are the “flavor lure, seduce, lure incense,” which can be described as three a pun riddles,
indicates the old China’s war strategy and skillfully leads KFC new product-“Chi Hong exquisite wings
“. We cannot but admit the rich imagination in the advertisement and it worth admiring.
5.2 Sales promotions
The first is about gifts. The kid's meal is always filled with fun and fashionable toys, attracting kids
and great friends. My sister, now in university, often attracted by various toys and finally choose to eat
children’s menus. Secondly, KFC will also give away lovely warm people Mini toys on some unique
festival, such as lovers’ ornaments on Valentine's Day, Christmas gift on Christmas and so on. These
items might be small but beautiful, giving people a warm feeling. In addition, KFC coupons are also
attractive place, the official website provide consumers with a lot of free KFC coupons. KFC also attach
importance to business cooperation with other sites and companies, using the coupons as a form of
prizes to promote.
5.3 Public relations marketing
Although it did not become an official partner of the Beijing Olympics, KFC’s performance also
makes itself praised. Since 2004, KFC and the Chinese Basketball Association jointly organized a
National Youth Basketball Challenge trio, which has history of 10 years. KFC combines marketing with
basketball, entertainment and media to strengthen the interaction with consumers. It helps KFC broaden
the promotion channels and establish a campus brand. This is a completely innovative model that KFC’s
popularity has been greatly improved, its reputation among young people has been more widely spread.
Moreover, KFC organized many large and charitable activities in China, and established a number
of foundations to fund the education of Chinese children and adolescents. Since 2008, KFC also
launched the “donate a dollar • send love • nourishment” project for children in poor areas. It’s
continuing nutrition help for the children worth praising. Enterprises who are keen on public welfare
will inevitably get respect from the public. KFC’s public action has brought a more profound impact on
the development of enterprises.
5.4 Network marketing
When it comes to marketing tactics, as people live in the information age, we have to mention the
network marketing. The most significant feature of network marketing is its Interactivity. In 2009 when
KFC introduced new French biscuits, many fans were involved in the network of biscuits conjecture.
Extending from the origin, name, it’s very bustling. Such a marketing unknowingly closer distance with
consumers, but also tempt the appetite of people, so that consumers look for products more. Such a kind
of marketing strategy unknowingly closer distance with consumers, but also tempt the appetite of people,
so that consumers look expect products more. “Who on behalf of KFC up to your votes,” the Fried
Chicken PK activity also strongly reflects network marketing. KFC give fate of products to consumers
and invited the two famous stars to cheer up the event. Chen Kun represent the classic KFC
“suck-thumb fried chicken”, new idol Kai Ke represents the new product “Golden Crispy Chicken”.
Eventually suck-thumb fried chicken got more than 10.7 million votes, Golden Crispy Chicken got more
than 9.83 million votes, eventually suck-thumb fried chicken win with its unique taste. This PK activity
mobilize the participation of a large number of users, showing the power of network marketing, which is
reflected deeply that KFC pays more attention to consumers. Besides, KFC has official website, app
websites and mobile terminals, in efforts to provide more convenient service to customers.
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6 Conclusions
KFC’s success in China cannot be copied, but a variety of marketing methods will give us some
insights and inspiration of innovation. Su, president of KFC in China once said that: “If a good
restaurant brands wants to retain a customer’s heart, it must firstly keep his/her stomach. But besides
meals good enough to eat, it also needs to pay attention to the environment, service, and taste, culture,
content, and even spiritual value.” In China, there are a lot of good restaurants, but many of them failed
to form a brand and go abroad. Largely because they have ignored the innovation of environment and
related services, and even more importantly, the building of spiritual level. People often say “it is the
service and the emotional appeal that they really cares”. That is where the core of culture and spirit is
located. This cannot be seen or touched, but it is crucial to enhance the brand. In summary, other
enterprises can learn much from KFC’s innovation of marketing strategies and other aspects of
management. In the future, we need to study more practical and successful cases to enrich the theory
continuously.
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Abstract: With the growth of the transactions under B2C e-commerce mode, the returns rate in the
transactions also increases. How to effectively manage return logistics, and achieve better customer
satisfaction, is very important for enterprises. This paper firstly proposes the importance of reverse
logistics under B2C mode, then analyzes the cause of return reverse logistics, and finally proposes the
specific strategies of reverse logistics management under B2C e-commerce mode.
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1 Introduction
According to the report delivered by China Internet Network Information Center (CNNIC), at the
end of Jun. 2013, the Internet users in China has reached 591 million, breaking through the 400 million
mark, representing a 26 million increase over the end of 2012; the Internet penetration rate has reached
44.1 percent, representing an increase of 2.0 percent compared with 2012. The rapid growth of Internet
users brings the rapid development of this new industry - Electronic Commerce. The rapid development
of e-commerce leads to a rapid rise of return of goods. According to statistics, in the B2C e-commerce
transaction process, the return of goods reaches as high as 12 percent. New research shows that, if the
B2C e-commerce businesses can offer convenient reverse logistics strategy in the case of consumers are
not satisfied, then 40% of consumers will become repeat customers. Furthermore, for consumers who
have no online shopping experience, if the e-commerce businesses have a convenient return strategy, 30%
of these consumers will be willing to try online shopping. Another survey shows that 80% of the Internet
users express reservations to the return strategy of online shopping. Compared with other developed
countries, the Chinese e-commerce return strategy is a new business practice, and how to design a
convenient reverse logistics management system is the most important question of common concern to
B2C e-commerce businesses.

2 The Connotation and Importance of Reverse Logistics in B2C Mode
Reverse logistics is a logistics activity containing product return, material substitution, materials
reuse, waste treatment, reprocessing, maintenance and remanufacturing processes. At present, there are
many theoretical concept of the reverse logistics, the definition that professionally and accurately
summarizing the features is: contrast with the traditional supply chain, the process of planning,
implementing, and controlling the efficient, cost effective flow of raw materials, in-process inventory,
finished goods and related information from the point of consumption to the point of origin for the
purpose of recapturing value or proper disposal. There are two main forms of reverse logistics in
E-commerce mode: return reverse logistics and recycle reverse logistics. Return reverse logistics is
closely related with the interests of consumers, it is also a general popular form. Therefore, return
reverse logistics has aroused widely concern in consumers and businesses in e-commerce mode.
Analysys International has just issued “Forecast the Volume of China C2C Online Retail Market
Transactions in 2010-2013”, C2C market scale reached 415 billion yuan in sales last year, but the
growth will begin to wane in this year, market scale in 2013 is expected 745 billion yuan, less than one
time increase, but in the past three years, B2C market scale rapidly increased from 46.8 billion yuan in
2007 to 415 billion yuan, up to nearly 8 times increase. As the future trend, B2C gets overwhelming
share in Europe, America, Japan and Korea. But in China, in the starting stage of online shopping, the
requirements is not mainly about products genuineness and service , but about price, so C2C has risen
rapidly. With the more professionally subdividing of online shopping segments and increasing user
demands for products genuineness, B2C begins to emerge, which represents genuineness. The
businesses originally relied on sharing Taobao user flow begin to turn to B2C camp, and B2C business
mode rises strongly. In 2010, 80% of the new E-commerce sites belong to B2C business mode.
As an important part of B2C business mode, the management of return reverse logistics is very
important. Only through effective management of reverse logistics, the customer satisfaction can be
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improved, and the competitiveness of B2C sites can be enhanced. The customer satisfaction and the
profit and growth of B2C sites have a positive correlativity; the customer value is the key factor of the
B2C sites’ existence and development. Effective management of reverse logistics can retain more
customers, increase business reputation, and increase the sales and profits of the website. In current
buyer's market economy environment, the customer value is the key factor of the enterprise existence
and development. The investigation shows that reasonable return Strategy and smooth return channels
can importantly influence on the potential buyer. Some respondents said that the return system of online
merchants will influence their shopping decisions and whether they would shop again. Thinking ahead,
the improvement of return system will certainly influence on the marketing of online business.
Furthermore, it is also a source of technological innovation, as the return of product makes the
companies to find mistakes in the products or services so as to make improvement and technical
innovation. The return of product also represents new demands of consumers, which will help
companies to create new business opportunities.

3 The Causes of Reverse Logistics in B2C Transaction
The competition in B2C business mode is very violent. If the companies want to hold a place in the
keen competition of market, they must establish a perfect return reverse logistics system, to deal with
the customer's return request in time. The prerequisite of building a reverse logistics system is to
understand the reasons for customer returns. I believe that, in the B2C business mode, the customer
demands a return for the following reasons:
3.1 Objective factors of online shopping
In the environment of online shopping, products are in the virtual state. The consumers can only
see part of the information, but not see the physical goods or take a trial. Furthermore, as the amount of
immaterial products increased on the Internet, because of its easy to copy, there are often a lot of pirated
goods, such as pirated discs and illegally shared software. Therefore, the quality of online goods is not
properly guaranteed.
The online trade makes the order and distribution separated from online merchants. The separation,
while providing convenience to consumers, also brought the inevitable security risks. In this process, a
lot of problems about return of goods are common. The overwhelming majority of B2C e-commerce
businesses commission third party logistics service provider on product distribution. Logistics industry
is rather motley. Many local branches of third party logistics companies are just leagued or cooperated,
which have poor quality of personnel. Therefore, some third party logistics companies have a confusion
of the internal management, it is difficult to unify the management, and the distribution lacks of
standardization. In distribution of goods, irresponsible delivery staff rough handle the goods, resulting
damage to the goods; careless sort stuff mistake distribution of goods; unreasonable delivery route
planning, that expand the time of logistics, resulting some perishable items to be outdated and go bad;
the unreasoned rule as “sign first, inspection after” resulting consumer’s rejection. All these increase the
number of return logistics.

3.2 Subjective factors of participants
When consumers shopping online, they bought goods that they do not want to buy, then return
goods; or after consumers received goods they want a better one ,then return the product; retailers or
distributors return the products that not welcomed by consumers or out-of-season to the supplier.
In order to attract more consumers in the fierce market competition, online sellers issue various
favorable terms about return goods, such as free returns. When these favorable terms give consumers
convenient, they also caused a large number of returned goods.
When online shopping information provides reference to consumers, it also increases the
possibility of consumers’ misguiding by false information. The honesty and credit crises on the Internet
is very serious, fraud occurs from time to time, some irregular E-malls sell used goods or defective
goods by low prices.
Merchants lack of scientific online services mode. Many online merchants lack of experience, they
do not have scientific online services mode, and lack of standardized information description, such as
dress-goods, some merchants do not use national standard unit.

4 Management Strategy of the Return Reverse Logistics under the B2C Mode
Through analyzing the reason for the return under B2C business mode, we can correspondingly
solve the problems about reverse logistics management. In my opinion, we can effectively prevent and
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management it separately from three stages: before the return, during the return and after the return.
Quality control

Previous circumvention

Product information

Return policy

E-Commerce platform
usage
Reverse logistics strategy

Process management
Return mode choose

Follow-up management

Figure 1

Return Reverse Logistics Strategy

4.1 Previous circumvention of return reverse logistics
4.1.1 Strict Quality Control of Merchant
Quality is the lifeline of enterprises, with B2C e-commerce enterprises no exception. Therefore,
B2C e-commerce enterprises must choose the regular purchase channels in the procurement process, to
ensure the quality of goods, and to make consumers can buy satisfying goods. Conversely, if you want
to attract consumers just through low prices, but neglect of product quality, ultimately, the large number
of defective products return will make the corporate profits to be negative.
4.1.2 Detailed Product Information
Provide complete product information; describe the information in standardized way. For example,
books are marked with press, publication time, edition and impression, garments, shoes and hats are
marked with the national standard model. There are some products been labeled with special use method,
as to reduce the consumers’ discontent caused by lack of information and inaccuracy of description in
shopping process, and reduce the possibility of return. Ensure the image quality of goods, show
consumers the goods information as accurate as possible. Because the more information the consumers
can see online, the more contented they will feel. The customers’ feedback opinion of products can also
be posted on the product page, to make the consumers independently decide whether to buy the product.
Enterprises can find some authority to comment the hot commodity online, to satisfy the consumers’
desire for knowledge. Because customers can not directly see the goods while shopping online, the often
find the product information online is different from what they see actually. To meet the problem, it can
be considered to set some physical stores in suitable locations, so that consumers can experience the
physical goods in leisure time.
4.1.3 Establishment of Specific Return Policy
Even the best of online communication channels cannot completely avoid the return, so certain
rules must be made for possible returns. Merchants should make the consumers clearly understand the
return policy, such as clearly mark return instructions and procedures of product, that what type of goods
within how long time can be replaced or returned, how return responsibility and fare is divided. This
information should be places in an eye-catching place of the website. Return instructions can also be
delivered with Products to consumers. Remind the consumers of the return policy through varied
methods. This can not only reduces the amount of returns, but also maintain the credibility of
e-commerce businesses.
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4.1.4 Strengthen supervision of forward logistics
Logistics is one of the most important parts in B2C e-commerce. Without logistics, e-commerce
can only be a virtual thing forever, without real experience for consumers. When choosing a logistics
company, merchants should not just focus on logistics price, but also on logistics service. It is needed to
find information about the service for each logistics company through the other B2C e-commerce
business and consumers, and make a comprehensive evaluation. It is necessary to select a logistics
company with large enterprises size, wide range of coverage, strong distribution capability, high quality
staff, good service attitude, standardard management and good reputation for long-term cooperation.
Based on the clear definition of bilateral responsibilities, rights and interests, to realize mutual benefit
and achieve “win-win” cooperation, avoid short-term behavior brought by temporary cooperation.
4.2 Process management of return reverse logistics
4.2.1 Make Use of E-Commerce Platform; Get Return Information Quickly and Accurately
Currently, the most important problem in return reverse logistics is the lack of product data,
therefore, a special information system of returns reverse logistics should be created. CRM system
should be established, to enhance the exchange of information with customers and accept the customers'
return request in time. Feedback information should be collected timely, both from the delivery staff,
and from the phone, email and fax. Ask the consumers’ receive information such as: whether is the
delivery of goods correct, whether does it meet the requirement, and whether is there damage. If the
goods do not meet the requirements, merchants should immediately catch the status of items, and the
customer demands whether a return or an exchange, in order to promptly accept the returns. In the
reverse logistics process, logistics information tracking system can strengthen the information exchange
with customers, promote the smooth return logistics, and reduce the responsibility disputes of items
damage in transit.
4.2.2 Combining the Fact, Choose a Reasonable Return Mode
4.2.2.1 Directly Return to Online Shop
This approach has the advantage of direct communication between customers and sellers, it can
increase the customer's sense of security. But the whole return process may take more time and higher
cost of return. It suits online shops with sufficient capital, large scale and high level of logistics
management.
4.2.2.2 Return to Manufacturers
In this mode, consumers return goods directly back to the manufacturers, with low cost and shorter
period. The disadvantage is the online shop will lack of feedback information, and customers will lack
of sense of security. It suits enterprises with complex structure of products, or enterprises with large
scale but lack of relevant handling ability.
4.2.2.3 Reverse Logistics Outsourcing
Reverse Logistics Outsourcing is the developing trend of logistics management mode, it should be
said that it has wide range of application. The advantage is companies can quickly have a professional
logistics management, with high efficiency. The disadvantage is that buyers and sellers cannot
communicate directly, which may cause relatively large deviations of information, and it has a strong
dependence on the third-party logistics. It suits online shops with limited capital scale and imperfect
logistics system, or online shops with large capital scale and clear core operation but that do not want to
invest too much on the logistics.
4.3 Follow-up management of return reverse logistics
In B2C e-commerce mode, the returned goods should also be properly handled to fulfill their
maxim value.
The products witch lack of new features but can still be used, can be put into the warehouse
preparing for update and reuse.
For the products witch need repairs, enterprises need to be carefully considered and balanced the
maintenance costs and production costs.
The products which can be recycled and the equipments witch reach the service life can be divided
into parts and the final components. Some parts in good condition can be placed in the second-hand
column on the website.

5 Conclusion
At present, the return reverse logistics management is in starting stage in our country, especially
the return reverse logistics under e-commerce business mode is still in exploratory stage, compared with

·558·

Proceedings of the 11th International Conference on Innovation & Management

foreign advanced countries there is still a big gap. Therefore, the government and enterprises should
actively think about strategies to improve the bottleneck in the e-commerce activities - the return reverse
logistics management, and promote the prosper development of B2C e-commerce.
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Abstract：Design industry is growing prosperously in China. The “12th Five-Year Plan” is described as
“Speed up the development of R & D sector, promote industrial design’s convert from appearancefocused design to comprehensive high-end services.” The topic of this article is based on researching,
comparing test and investigating data. Although there are abundant models of design organization and
design enterprises, the design process is still full of “pseudo-design”. For example, Party A randomly
changes and patchworks its design, the reason of which lies in the fact that systematic, process-oriented
approach system has not been formed, as well as the lack of the standardization and automation of
system in managing design resources. As a result, the introduction of design management thinking is
particularly important for integrating design resources and achieving design goals.
Key word: Design enterprise; Design management; Countermeasure; Research

1 Introduction
Design Management becomes the important factor and warfare strategy in company designing
activities today. It's a practical study base of industrial design, which combines Management and
Marketing. From the point of the practical meaning of Design Management, this article indicates that
Product Innovation Strategy Research is the most important part of Design Management .
1.1 The rise of design management research
Design management is a part of the whole management content, a new branch of modern
management breeds as well. In the middle of the 20th century, with the rapid development of science
and technology and the constantly emerging of the new industries, together with increasingly fierce
competition of commodity markets, higher requirements of product design were required and put
forward. Due to its inability to meet the requirements of modern products, the traditional form of
individual product design workshops gradually got replaced by fashion designer team work,. In the
process of enterprise management, design management has been accepted. In the mid-20th century, the
bud of the design management has appeared, and gradually has been valued by some experts and
scholars of the developed countries such as Britain, Japan, who gradually carried out research on the
theoretical aspects of design management. However, the design is an emerging interdisciplinary,
especially the diversity and uncertainty of design activities, which leads to a long-standing situation.
Consequently, it is difficult to keep the relative integrity and systematicness with the theory of design
management.
Another main reason for the rise is differentiation between designers and general managers in terms
of what the design concept in design management are. Design is a part of business function, just like
production, marketing, finance and accounting, therefore equal attention should be focused on design as
well as equal supports should be provide by the company leadership. However, in some companies,
some managers either deny the importance of the design, or acknowledge its importance but not take
responsibility action. Many design managers without professional knowledge often attach great
importance to profit, and ignore the cultural, spiritual values of society. As a result, whether design can
enter the market depends entirely on the managers lacking of design knowledge and management
experience. Therefore, there has been a large number of counterfeits and the pseudo design on the
market.
In China, although the design management research has just started, far away behind some designs
developed countries. However, the development of design management is a necessary requirement of a
new era of design development. When the development of science and technology, material, machinery,
structure and technology have become increasingly complex, design is becoming a resource integration
activities, which means modern design completion must rely on collective strength. In result, design
management is more urgent in the design process.
1.2 reconsideration of design management concept and the research category
Designation of designing management (referred to as DM)first appeared in 1965, from the British
government in order to reward corporate managers making a contribution to design efficiency in Design
Management Award. Design is an interdisciplinary branch of science , design management is
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systematic management, therefore, the definition of design management has not yet been determined. I
believe that design management should be a process of resources integrating, and an activity of using
design to achieve a series of goals. Of course, with the development of the age, the meaning of design
management will constantly change. Therefore, in order to make an exact definition of design
management further research is still needed.
With the development of the age, the key function of contemporary design management is to
promote design innovation, rather than just focus on personnel management, quality and efficiency
management. Design management research’s content is constantly enriching.

2 Analysis of Our Design Enterprise Development
2.1 Present situation of design enterprises in our country
In recent years, the rapid development of China's economy promoted diversified developing forms
of design industry, whose organizational team is constantly expanding at the same time. In the current
situation, these design organization mainly concentrate in China's economic and industrial developed
cities, such as the Yangtze River Delta, the Pearl River Delta and the Bohai Sea Economic Zone.
Meanwhile the rest part of the country’s development is tending to follow up with the development of
economic globalization and people’s demand on design, its multiple styles of design organization
appears, including both state-owned design agencies, and also small local design companies. In the
domestic design industry, design management is still a little hit areas, but when design becomes
increasingly systematic and complex, systematic management of design activities will in need. No doubt,
design management is becoming more and more important.
Compared with oversea design agencies, situation of design management in Chinese design
agenctes is worrying. Differences and weaknesses in consciousness, systems, laws and regulations, etc
are huge.
In the face of new economic era of market globalization and foreign design institutions, the
domestic design agencies begin to think about coping strategies, and make the bold exploration. In
addition, small local design agencies begin to re-examine themselves, spontaneous hold the theme of
design management BBS, to communicate with each other and make progress together. At the same time,
oversea design companies bring strong competition pressure and opportunity to our design agencies. In
the current industry situation of construction booming, domestic design institutions should not only pay
attention to immediate interests, but seize the opportunity to participate in all large projects at home and
abroad, and cooperate and communicate with overseas design institutions in various forms.
2.2 The main problems of design enterprises
On one hand, China's industrial design is still in the phase of production, imitation and plagiarism. In
theory, market investigation is a precondition of industrial design, we can achieve it through qualitative
and quantitative analysis. However, in practice, real consumer spending expectation is not easy. First,
the rapid development of the society and the difficulty in information access lead to increasingly
complexity and diversity in consumer behavior, rational data often fail to cope with rapidly changing
consumer psychology; Secondly, market research and analysis is a time-consuming and aborious work,
Chinese companies neither have such strength nor will to make such long-term investment. In the
domestic market, product design has been used to copying each other, such "counterfeit goods" is cheap,
coarse and jerry-built, often uncompetitive. Especially after we join WTO, our companies have to face
following patent rights "plagiarism" and other issues.
On the other hand, China's enterprises know little about the basic knowledge of intellectual
property protection rights, pay little attention on the right verification work, resulting in a large number
of intellectual property loss. Today, many companies have not established brand awareness, do not pay
attention to trademark protection, even well-known trademark registered by unscrupulous businessmen
overseas often occurred. Foreign competitors curb Chinese products to enter foreign markets through
preemptively registering Chinese companies’ well-known trademark.
In addition, in terms of patent protection, the history of of China's patent system is not long, patent
awareness is weak. Even though many companies have developed the core technology for enterprise
development, they still do not take the initiative to seek intellectual property protection, partly because
they are unfamiliar withthe research and use of strategy for patents. When the product is counterfeited
by others, they can not fight back with legal weapons and suffer huge loss. According to statistics, China
has run off more than 3,000 patents overseas at least, whoseproducts reached $ 1 billion.
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3 Design Management and Design Enterprises
3.1 Design management and enterprise management
On one hand, design is the direct factor affects whether or not products will be maximumly
accepted by consumers, design management is designed to achieve the greatest value as a starting point
to solve relationship between design and economy, design and decision-making, design and
organizational innovation, design and project management, design and allocation of talent and other
factors. Thus, modern design management is standing on the level of corporate management strategy,
design management directly affects the overall management strategy, and even become a barometer of
business.
On the other hand, design management can satisfy the individual needs of enterprises management,
create a good design atmosphere and environment, improve efficiency, promote the emergence of
innovative design products, and enhance cooperation in different fields. In some technology-based
companies, it also speed up commercialization, improve the competitiveness of products, provide better
services for the market, create new markets, create a favorable and stable design team, create a unique
corporate image. At the same time, business also reacts upon design management, including offering
design and design management a guiding goal.
3.2 Application of design management in design enterprise
3.2.1 The application of design management in the product development of design enterprise
Product development is the core of business activities, company strategic must focus on product
development to expand. Product design innovation is equal to the improvement, development and
recreation according to the market and consumer demands. This kind of design innovation achieve its
goal through the enterprise product design, production, sales and management. Among these, design and
management determines the value of production and sales, which requires continuous promotion of
product innovation. In the process of product design innovation, management of design strategy, design
plan, design supervision and control is the fundamental guarantee to realizing the objective of the
product design innovation. Design management helps the designer to create products that meet the
market requirement through market research and market information.
Designers and design teams are the main part of design, at the same time they belong to design
management category as a kind of design resources,. Working performance of HRM fully embodies the
value of designers in the enterprises. Design management set designer resource as a key link based on its
core function in enterprise product design innovation. According to specific design needed, we can
decide the design character, the design responsibility, the dependency relationship between characters.
According to the designer's ability, we set up a design team, whose knowledge structure form a
complementary relationship, and we can take corresponding measures to make appropriate professional
training. These are the integration of human resource through the administrative means. In the
organization and management of human resources, design management use a tree structure to manage
design personnel in a vertical way, in order to form a certain responsible relationship layer upon layer.
The quality of the product not only refers to the quality of the product itself, but also includes
audience’s mental quality in the business enterprise principle of management. This mental quality is
people’s satisfaction that product appearance, quality and experience bring. In traditional oncepts, the
quality of the product is the “hard” product quality, is the material quality, is dominant. While the
quality we mentioned is a combination of “softness” and “hardness”. It also includes experience and
mental satisfaction, it is a kind of “soft” quality and mental quality. It is hidden. The “soft” quality
assurance is often ignored by business operators.
3.2.2 The application of design management in the corporate image building
As a specific image of the company and its products, brand is also the external representation of
corporate culture. Design management compulsorily protects the design elements of the original
brand ,restrain new design style and design specifications through the management approach, it even
maintains the dynamic development of design from the perspective of continuously updating. If design
management doesn’t function as the support of sustainable brand image thinking and management,
design will be difficult, and the product's life cycle will be directly affected, lead to increasing business
investment and decreasing economic benefits.
Companies make a series of product development, and these products aim at the different functions
and design for different consumers, so their image all use different modeling, which can highlight the
specific characteristics. Design management adds sub-task specification to the strategy of enterprise
overall brand image through macro-control of the corporate brand image. And to put all the design
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together through the strong control of the design team, design for each product image to avoid
fragmented phenomenon the separate design will produce.

4 Conclusion
Design management is the core power of the enterprise management strategy, more business
operators attach great importance to design management, the role of which in enterprise management is
becoming more and more important as its scope expands gradually. The era of ignoring design
management in enterprise management is in the past, enterprises losing design and management will be
abandoned by time. Discussing the problems of design management in enterprise management, and
analyzing application of design management in design company, is an attempt of injecting infinite
power factor for the development of design enterprises in the process of economic development in our
country. On the basis of advancing the development of design management discipline, maximum
economic and social benefits for design enterprise management should be obtained.
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An Empirical Analysis of the Competitiveness of China's Software
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Abstract: The paper based on Potter's "Diamond Model", from the level of human capital, the level of
infrastructure, domestic demand, related and supporting industries, enterprises capabilities and
dynamism of the government support six dimensions to analyze the influence on the competitiveness of
China's software outsourcing enterprise and mechanism, furthermore, executed multiple linear
regression analysis with SPSS19.0 to get the complete multivariate linear regression equation.
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1 Introduction
According to The spatial distribution relationship of employer and contracting companies,
software outsourcing is divided into offshore outsourcing and shore outsourcing. Foreign scholars’
exploring on software outsourcing is most focused on the offshore software outsourcing, the direction of
research lies mainly in software outsourcing motivation (Pinnington and woolcock (1995), Henri L.F.
de Groot (1998), Lane (2001), Cateherine L. Mann (2004)), the economic effect (DiRomualdo and
Gurbaxani (1998), Gorzig & Stephan (2002), Gorg & Hanley (2004)), the impact factor of software
outsourcing success (Yeats (2001), Muhammad Ali Babar (2005)), and the study of other countries’
software industry (HeekS and Nicholson (200l), Anuradha Mathrani (2005)) and so on. Domestic
scholars’ research on this field is seldom, and is relative increasing in recent years, but the research is
still focused on the status quo of China's software outsourcing, the development of China's software
outsourcing industry from the perspective of China and India contrast. The foreign scholars mainly
researched in the field of offshore software outsourcing, the direction of research lies mainly in software
outsourcing motives, economic effects, software outsourcing success factors, etc. The main focus of our
research scholars from China's software industry is currently the case, in contrast to the perspective of
China's software and India outsourcing. Development of China's software outsourcing started late,
small-scale, partial outsourcing of theoretical and empirical research both are obviously lack. Domestic
and international systematic research of software outsourcing from industry level is still relatively small,
especially the lack of empirical research.

2 Variable Selection and Data Collection
2.1 Select variables
In this paper, when select the effects of variables the following principles should be to considered:
1. Appropriateness. All selected variables should be interpreted to represent an object that reflects its
characteristics, empirical research process closely, and fully represent the dependent variable. 2.
Controllability principle. We must first determine whether there is representational variable selection,
variable indicators should be simple and clear, select the number of indicators should be moderate,
reasonable arrangements workload, avoid ignoring the grasp of the nature of the evaluation object [1]. 3.
The principle of hierarchy. The variables of affecting the software outsourcing industry is a lot, in order
to ensure the empirical results is accurate and research is valuable, it is imperative these numerous
independent variables grouped into several parts, so can make it has a representative factor to reflect the
software outsourcing industry. According to Porter Diamond Model and other research results at home
and abroad, combined with the development of China’s software outsourcing industry status and trends,
the factors affecting the competitiveness of China’s software outsourcing is divided into five primary
indicators, including factor conditions, demand conditions, related supporting industries development,
business structure and strategies, government support [2]. The factor conditions include human resources
and infrastructure two secondary indicators; Human resources which is represented by the number of
employees in the software industry, the current situation of infrastructure is represented by the number
of Internet users; Domestic market demand is represented by the revenue of domestic software industry ;
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The Status of related and supporting industries is represented by high-tech industry output ;The present
situation of related and supporting industries is represented by high-tech industry output. The strength of
software outsourcing enterprise is represented by the number of enterprises that approved by CMMI5
level accreditation; China Software Copyright Registration scale is represented by the government
support for the software industry to protect intellectual property [3].
Table 1 Competitiveness of China’s Software Outsourcing Influencing Factors
First level index
Second level index
Third level index
Human Resources

Factor conditions
Requirement conditions
Related and supporting
industries
Corporate structure and
strategy
Government

The number of software professionals

Infrastructure

The number of Internet users

Domestic market demand
Development of related
industries

China's software industry revenue

Enterprise capabilities
Intellectual Property Protection

High-tech industry output
The number of enterprises approved by CMMI5
level accreditation
China Software Copyright Registration scale

2.2 The data of collection and collation
After years of development, the scale of China’s software industry expanded rapidly, the quality of
products, applications and service capabilities have steadily improved, the number of enterprises has
significantly increased, the combined effect of the central city has further highlighted. In order to make
the results more representative analysis and reliability, the data was selected especially for 2003 to 2012.
Table 2

year

Software
outsourcing
exports
（Billion
dollar）

China’s Software Industry Status From 2003 to 2012

The number of The number
practitioners in of Internet
the software
users
industry（Million （Billion
People）
Yuan）

The revenue
High-tech
The number of
of China's
industry
enterprises which Scale of software
software
output（Tens get certification
copyright
industry
of billions through CMMI5 registration（Item）
（Billion
（Piece）
Yuan）
Yuan）

y

xt1

xt2

xt3

xt4

xt5

xt6

2003

2.35

62

0.795

1633

172.57

5

11360

2004

6.33

72

0.94

2200

226.39

17

15289

2005

9.2

90

1.11

3900

289.58

29

18653

2006

14.3

129

1.37

4800

359

36

21495

2007

20.1

148

2.1

5834

443.77

72

24519

2008

25.8

180

2.98

7573

526.85

140

47298

2009

32.9

235

3.84

9970

611.51

146

67912

2010

42.05

306

4.57

13364

747.09

149

81666

2011

59

400

5.13

18849

879

164

109542

2012

90.86

510

5.64

24794

1000

185

139228

Source: Software outsourcing exports by the CCID Consulting, China's software and outsourcing services, and
other related web sites finishing derived ; The number of software industry industry, domestic revenue of software
industry , software copyright registration scale data came from the Chinese Software Industry Association
seventeenth session of the international software expo; The number of internet users in the data source came from
Chinese Internet Network Information Center(www.cnnic.net.cn);The high-tech industry output came from the
national science conference arrangement; The number of enterprises which get certification through CMMI5 came
from (www.sas.cmmiinstitute.com).

3 China’s Software Outsourcing Industry in Multivariate Linear Regression
Analysis
3.1 Data normalization treatment
Statistical unit in competitiveness of the software outsourcing in China is not the same as the
explanatory variables, the data is not consistent. So, the original data are standardized using spss19.0
correlation analysis and regression analysis, to ensure the consistency of each index based on the same
unit, and then to the standard data analysis.
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Table 3

Standard Data of Factors Affecting the Competitiveness of China's Software Outsourcing Industry
Z The
Z The
Z Domestic
number of
Z The value of Z The number of
Z Scale of
Z Software
number of
revenue of
software
high-tech
enterprises
which
software
outsourcing
Internet
software
industry
industry output get certification
copyright
users
industry
export（Billion employees
through CMMI5
registration
（Tens of
（Billion
（Billion
dollar）
（Million
（Piece）
（Item）
billions Yuan）
People）
Yuan）
People）
-1.015140799
-1.00802
-1.03553
-1.11332
-1.2562
-1.29271
-0.95081
-0.870530742

-0.94135

-0.88911

-1.03467

-1.06468

-1.119

-0.86257

-0.76625163

-0.82135

-0.71125

-0.94245

-0.83981

-0.94528

-0.78702

-0.580947286

-0.56134

-0.59286

-0.80142

-0.59278

-0.84395

-0.72319

-0.370209012

-0.43468

-0.45684

-0.40546

-0.29111

-0.32282

-0.65528

-0.163104157

-0.22134

-0.22807

0.07187

0.00453

0.66155

-0.14369

0.094868557

0.14534

0.08726

0.53835

0.3058

0.74841

0.31927

0.427326351

0.61868

0.53374

0.93432

0.78828

0.79184

0.62816

1.04319079

1.24536

1.25529

1.23807

1.25769

1.00898

1.25421

2.200797928

1.97871

2.03736

1.51471

1.68828

1.31298

1.92092

3.2 The explanatory variables and the interpreted variable
In this paper, the correlation between the number of practitioners is to analyze the explanatory
variables of the software industry, the number of Internet users, the domestic software industry revenue,
The value of high-tech industrial output, The number of enterprises which get certification through
CMMI5、The scale of software copyright registration with the dependent variable scale software
outsourcing exports whether the amount is related to the linear relationship and the relationship is
significant. Correlation analysis by the software of spss19.0 can only be conducted bivariate analysis, so
we will individually analyze for each independent variable and dependent variables.
3.3 A linear regression mode
In this article, factors that affect the dependent variable is multiple, so it is necessary to establish a
multiple linear regression model. It may be established a linear regression mode between the dependent
variable y and each variable xti (t=1,2,3,…,10):
yt = 0 + 1 xt1 + 2 xt2 + 3 xt3 + 4 xt4 + 5 xt5+ 6 xt6 + ut ,
(1)
Among: yt——The explanatory variables（the dependent variable）
；
0——Regression constant；
xti——the interpreted variable（Argument）
；
ut ——Random error term
i——i = 0, 1, … , 6 is Regression parameters(Usually unknown)
3.4 Multiple linear regression analysis using statistical software SPSS19.0
Whole regression using SPSS software, the statistical results calculated as follows:
Table 4
Modle

R

Regression Statistics
R square

Adjustment R square

Standard error
of estimate

1
.999a
.998
.993
.08538796
a. Predictors variable: (Constant), Zscore (Scale of software copyright registration（Item）), Zscore(The number of
enterprises which get certification through CMMI5(piece)), Zscore(The value of high-tech industry output（Tens of
billions Yuan）), Zscore(The number of Internet users（Billion People）), Zscore(The number of software industry
employees（Million People）), Zscore(Domestic revenue of software industry（Billion Yuan）).b. Argument:
Zscore(Software outsourcing exports（Billion dollar）)

Table 4 is the statistics of regression model: R is the correlation coefficient, R is 0.999, Indicating a
good correlation between the independent and dependent variables; R square is square of the correlation
coefficient, R square is 0.998, determine the extent of the linear regression fit (The dependent variable
used to describe the degree of variation explained by the independent variables, the closer to 1 the
better)
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The Table of Regression Model Analysis of Variance
Sum of Squares
df
mean square
F
Sig.
Regress
8.978
6
1.496
205.230
.001a
1
Residuals
.022
3
.007
Total
9.000
9
a. Predictors: (Constant), Zscore(Scale of software copyright registration（Item）), Zscore(The number of enterprises
which get certification through CMMI5 (piece)), Zscore(The value of high-tech industry output（Tens of billions
Yuan）), Zscore(The number of Internet users（Billion People）), Zscore(The number of software industry employees
（Million People）), Zscore(Domestic revenue of software industry（Billion Yuan）)
b. The dependent variable: Zscore(Software outsourcing exports（Billion dollar）)
Modle

Table 5

Table 5 is the table of analysis of variance of regression model: F is the statistics of test equation
significantly, is the average sum of squares regression and the ratio of average residual sum of squares,
the bigger the better. F is 205.230 the probability of Significance is 0.001, showing a significant
regression
Table 6
Modle

The Table of Regression Coefficient
Non-standardized
coefficients
Standard
B
error

(Constant)
.000
.027
Zscore(The number of software industry employees
1.350
.802
（Million People）)
Zscore(Domestic revenue of software industry（Billion
1.333
1.051
Yuan）)
.031
.648
Zscore(The number of Internet users（Billion People）)
Zscore(The value of high-tech industry output（Tens of
-1.274
.785
billions Yuan）)
Zscore(The number of enterprises which get certification
.536
.181
through CMMI5 (piece))
.952
.736
Zscore(Scale of software copyright registration（Item）)
a. The dependent variable: Zscore(Software outsourcing exports（Billion dollar）)

Standardized
coefficients

t

Sig.

.000

1.000

1.350

1.684

.191

1.333

1.268

.294

.031

.047

.965

-1.274

-1.622

.203

.536

2.955

.060

.952

1.293

.287

Trial Version

Table 6 the table of regression coefficient, in the Non-standardized coefficients the data of B row is
followed by a constant term and the coefficient of each variable, because the data were normalized, So
the constant coefficient is 0, based on these factors we can get the complete multivariate linear
regression equation. That is:
(2)
y=1.35 x1 + 0.031 x2 +1.333 x3 －1.274 x4 + 0.536 x5 + 0.952 x6

4 Conclusion
In terms of human capital, the coefficient of the number of software industry employees is 1.35, it
illustrates that it has a positive correlation with China's software outsourcing exports. Size, level and
structure of human capital for software outsourcing exports have high role in promoting. China has
sufficient human resources, Coupled with the recent years of development, configuration and training of
personnel structure more reasonable levels are also increasing, although there is still a lack of high-end
technology professionals, but with the current trend, I believe that the huge software outsourcing must
meet manpower requirements for the rapid development of China's software industry provides a strong
message of support.
In terms of infrastructure, the coefficient of the number of Internet users is 0.031, it indicates that it
has a positive correlation with China's software outsourcing export. Of course, this result is inevitable,
because if there is no network resources, there is no high-speed routing switch, no computer necessary
conditions such as high-profile, industry would not be able development. But the influence coefficient is
small, indicating that China's current lack in infrastructure that exists, cannot meet the normal needs of
development. But now the direction of the infrastructure made great efforts to the regional center, spread
to outside the city, the implementation of regional sharing, complementary advantages. Especially the
matching set of software industrial park, beyond the level of previous several times, creating a great
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convenience for the software outsourcing development.
In terms of domestic demand, the coefficient of the domestic revenue of software industry is 1.333,
it shows that it has a positive correlation with the domestic revenue of software industry, and has an
extremely significant effect, China is a huge market, We need to expand domestic demand, to meet the
high demand of domestic customers but also actively to the international market together, to fight in the
international market, domestic market reach win-win. Coefficient is large, which is indicative of the
huge domestic demand market advantage cannot catch up with other countries, we must make full use of
this advantage, the China’s software outsourcing industry bigger and stronger.
In terms of enterprise capabilities, the coefficient of the number of enterprises which get
certification through CMMI5 is 0.536, it explains that it has a positive correlation with the number of
enterprises which get certification through CMMI5, CMMI5 certification system is the most
authoritative certification system software industry in word, If China's large enterprises can pass this
basic system certification, it will greatly enhance the overall competitiveness of enterprises, a dominant
position in the market. If you cannot meet the standards, but also active as a goal, it as a benchmark, in
short, to enhance the competitiveness of China's software outsourcing industry also plays a role should
not be underestimated.
In terms of government support, the coefficient of the scale of software copyright registration is
0.952, it shows that it has a positive correlation with the scale of software copyright registration, It
illustrates that it has positive impact of government policies and a favorable external environment for
software outsourcing arising. Our implementation of software copyright registration policy changed to
some extent on the attitude of the Chinese and European companies intellectual property protection,
intellectual property protection and establish a good image, stimulate industrial innovation and vitality,
so that China's software outsourcing industry competitiveness has been greatly improved.
In related industries, the coefficient of the value of high-tech industry output is negative number,
May be covered by a wide range of high-tech industries, the proportion accounted for a relatively small
impact on the results of the regression analysis. Base On this, we have to adhere to industry convergence
to industry to drive the industry to accelerate the development of leading industries, in order to promote
other related industries leading industry, and ultimately to achieve common development.
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Abstract: The real estate industry is a pillar industry of the national economy, while real estate bubble
is likely to cause a false economic prosperity. If the real estate bubble is not be suppressed, serious
damage will be brought to the real estate industry, the financial sector and the whole national economy.
From the analysis of the causes of real estate bubble in Wuhan, this paper believes that the imbalance
between supply and demand in the real estate market of wuhan, the pursuit of economic interests of the
government, institutional weaknesses, Bank credit stimulus, scarce land resources,
And urbanization lead to real estate bubble in Wuhan. Based on the econometric model, the supply and
demand equilibrium model of real estate market in wuhan has been built and measures to suppress the
real estate bubble was made to promote the healthy and orderly development of the real estate market in
Wuhan City.
Key words: Wuhan; Real estate bubble; Causes; Countermeasures; Model

1 Introduction
The author judges the status of real estate bubble of Wuhan from 3 aspects of supply, need and
price in which there are 7 indexes in the previous paper-Research on Real Estate Bubble of Wuhan
2003-2012. Most of the indexes exceed the bubble reference index which indicates bubble exists in the
real estate market of Wuhan. The causes and the measures of the suppression of the real estate bubble in
Wuhan will be discussed and analyzed.
Table 1

Index Relate
to Need

Index Relate
to Supply
Index Relate
to Price

The Index Evaluation Table of Wuhan City from 2003 to 2012
Bubble Standard
Index Tpye and Index Name
Slight
Serious
Synchronization Rate of Residential Sales
Growth Rate and Social Consumer Sales
2﹣3
＞3
Growth Rate
Ratio of Investment or Speculative Purchase
10%-20%
＞20%
Synchronization Rate of Real Estate
2﹣3
＞3
Investment Growth and GDP Growth
House Vacancy Rate
10%-20%
＞20%

Evaluation
Result
Slight
moderate
Slight
moderate

Growth Rate of Land Price

8%-12%

＞12%

Serious

Ratio of House Price against Income

6﹣10

＞10

Serious

Synchronization Rate of House Price and CPI

2﹣4

＞4

Serious

2 Causes of Real Estate Bubble
2.1 Particularity of real estate market and scarcity of land resources
The particularity of the real estate market is the direct cause of Wuhan City real estate bubble. And
the formation of the real estate bubble is often closely linked to land speculation. Due to the inherent
characteristics of the scarcity of land and its durability, people are keen to invest in land.When overly
optimistic expectations of the future price of real estate have been made by all the economic entities,
land speculators began to buy and hoard land increasingly. The increased speculative demand results in
the illusion of prosperous market, which causes further expectation of price increase and ultimately
price inflation as bubble. In this process, land premium is not primarily determined by the rent indirectly,
but directly determined by the sale and purchase transactions of land assets on the market.
The finiteness and scarcity of land are the basis of the real estate bubble. Real Estate is closely
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related to the production and life of people. The finiteness of land always results in the optimistic
expectation of the price increase of land.When the economy is in the rising period, investment of the
country focus on the infrastructure and housing construction, which causes the very limited supply of
land resources. Thus, many non-real estate companies and private investors invest heavily in real estate,
in order to obtain the benefits of price increase.
2.2 Self-interested behavior of government and institutional deficiency in the system
The “irrational” behavior and investment policy of the Government to some extent contributed to
the formation of the real estate bubble. The core indicator for assessing performance of local
government officials at all levels is gross domestic product(GDP). As a result, under the guidance of the
assessment indicator, local governments at all levels develop the real estate industry as a pillar industry
to promote economic growth and revenue increase, which is also is linked to the rapid improvement of
the urban landscape in favor of urban construction. Therefore, in the real estate market, too much
government intervention was involved and during the intervention their own interests have been
achieved by the power.because of the poor implementation of the central government's control policy,
the control policies on the real estate industry of the central government failed to achieve the desired
results, and even a certain degree of bias. Since the reform of the housing system in 1998, the housing
security system in the transition period is not yet mature. Real estate development imbalances and
runaway prices to some extent can be attributed to the mistakes and failures of economic and social
development policies and macro-control of the government. Moreover, the Chinese real estate tax
system is imperfect, less taxes for the real estate holder and more taxes for the development aspect ,
which increases the cost of real estate development, and on the other hand, stimulates the housing
speculation.
The blind pursuit of economic interests of all levels of government in Wuhan affects real estate
prices. In China's real estate market, local government is the biggest earner of the economic interests of
real estate. Local government, driven by the interests, boosts the housing prices overtly or covertly,
which is the radical cause of the irregular real estate market order. Real estate prices leads to a rise in
real estate investment and consumption, which boost the local economy and also increase the tax
revenue of local government. Most importantly, housing prices leads to the rising land prices, while
land transfer revenues has become the main source of the income of local finance.
In recent years, governments at all levels sell at one time the land use rights of more than ten years
in order to improve the local fiscal revenue and meet the performance needs. The higher the price of
land auctions, the higher the government revenue, resulting in the rising prices of real estate .
The abuse of power becomes a reason for the real estate bubble of China.The seeking of land rental
means that few people who have the privilege conduct acts of unfair competition by virtue of its right in
order to get super economic income in the imperfect market mechanisms. The "dual system" of China's
land supply during the transition period was the radical cause of the abuse of power in the land market.
The integration of government administration with enterprise opened the door for countless rent-seeking.
The imperfection of legal system, lag of legislation, ineffective law enforcement and supervision led to
the abuse of power and a variety of real estate speculation. Meanwhile, the rent-seekers strengthen the
supply of land in order to defend their vested interests. Rent-seekers speculate on monopoly rights of
state granted land use rights. By the abuse of power and money, the fertile soil has been cultivated for
the land speculation and the real estate bubble.
2.3 Bank credit stimulates real estate bubble
Real estate and financial industry are closely related. With the development of China's real estate
industry, the scale of real estate development is increasing. Thus, self-financing alone is for from
enough, and most of its development funding comes from bank loans. The excessive lending of financial
institutions is also the cause of the real estate bubble. From the point of view of economics, The price is
the monetary expression of the value of goods. Abnormal price increase certainly has a close
relationship with the fund. Therefore, financial support is a necessary condition of the real estate bubble.
Without the cooperation of the financial institutions, there will be no real estate bubble. Since the
profitability and proliferation of the real estate, in violation of credit regulations, some banks provide
loans to developers, which causes that capital adequacy ratio of bank drops significantly, the gearing
ratio of the real estate industry increases significantly. In the real estate development, most of the money
is obtained through bank credit. in spite of the favorable macroeconomic situation, the single financial
channel of real estate development and excessive dependence on banks, and the blind pursuit of the
credit scale of real estate result in the huge risk of the bank. And thereby, the potential problems have
been generated, and meantime the rise of real estate price and the expansion of the industry have been
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exacerbated.
2.4 Imbalance between supply and demand of real estate market
The condition of the equilibrium of supply and demand in real estate market is that the supply and
demand are equal, that is, zero inventory is the ideal state of equilibrium of supply and demand. As
shown in Figure 1, equilibrium point is the point E where the supply curves D and S intersect. The
corresponding price is the equilibrium price N, while the corresponding equilibrium quantity of the
supply and demand quantity is M. When market prices deviate from the equilibrium price, the
imbalance of supply and demand will occur(As shown in Figure 2 and 3). Real estate market of Wuhan
in short supply results in the continuous rise of the real estate price.
2.5 Acceleration of urbanization prompts rigid housing demand
With the deepening of the reform of political and economic system in China, the existing urban and
rural household registration barrier has been broken, the process of urbanization has been accelerated,
the urban economy has been greatly developed, and thus a large number of urban populations have been
gathered. The improvement of urban infrastructure, the demolition and renovation of the dilapidated
buildings, the replacement of the housing consumption and the excitation of the potential housing
consumption all result in the increasing demand for housing in urban areas.

Figure 1

Equilibrium of Supply and Demand
in Real Estate Market

Figure 2

Real Estate Market in Short Supply

2.6 Imperfection of leasing market of real estate
The supply subjects of the existing housing rental market are farmers from rural villages in the city
and suburban housing, while the demand subjects are the farmers working in the city. Due to poor
housing conditions, the poor environment, poor traffic conditions, coupled with the lack of effective
market management, the regular rental market is disturbed.

3 Measures to Suppress Real Estate Bubble
3.1 Establishment of early risk warning mechanisms for real estate bubble
Establishment of the risk warning mechanism of real estate bubble risk can strengthen the
consciousness against the real estate bubble of macro-control departments, control and guide the
development of real estate by means of a variety of policy tools, which thereby effectively suppress the
accumulation of the real estate bubble and avoid financial risks and the impact on the national economy.
3.2 Improve financial system to prevent bubbles from the system
Banks should strictly implement the regulations of the State Council and the relevant provisions of
the People’s Bank of China on real estate loans, control strictly the loan terms, and increase the
supervision of the loans of real estate development and residential housing. Through the strict
supervision, the excellent real estate project and personal loans have been supported and the potential
risks have been prevented.
3.3 Improve the system of urban Benchmark land price
The further improvement of the system of city benchmark price and the transparence of the public
land premium provide a reasonable price for the market. Benchmark land price is the basic work of the
construction of land price system, which is an important tool for both government regulation of the land
market, but also an infrastructure project of government public service. But the current situation of our
country is low proportion of the announced results of Benchmark land price, narrow field of application,
low rate of utilization, which cause that the role of government guidance and macro-control haven’t
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been well played. In addition, the direction and scope of application of Benchmark land price is not very
clear, which restricts the healthy and orderly development of the land market.
3.4 Construction and Application of the equilibrium model of supply and demand in real estate
market to balance the supply and demand
The condition of equilibrium of general commodity is that the supply of the product (St) is equal to
the demand (Dt), however, under the premise that market is perfect; market information is complete and
smooth; market competition is sufficient. Unique features of the real estate market determine that the
real estate market is not fully competitive, and also determine the asymmetry and uncertainty of the
expected market information. Therefore, its equilibrium model of supply and demand can not simply be
treated as equilibrium model of supply and demand of general commodity market. Regional real estate
market, inadequate information, the government intervention, the special nature of the relationship
between supply and demand and other characteristics determine that the real estate market is very risky.
In response to the market risks, the necessary amount of vacancy(k) is needed, The balance of supply
and demand is:
Dt = St-k
(1)
Lag of supply, advanced demand, speculation and other features make that the balance is not only
the balance of the finished products, but also the ability of semi-finished products to convert to the
finished ones, which is determined by the completion capability of real estate(Li, xingli,2007). Its
equilibrium model of supply and demand is :
Dt=βSt-k
(2)
St is the total amount of supply and Dt is the total amount of demand, whileβis ideal completion
rate of real estate, K is ideal amount of vacancy of real estate

Figure 3

Model of Equilibrium of Supply and Demand in Real Estate Market

In practical applications, the function of equilibrium model of supply and demand is impossible.
Only the stimulated model of actual supply and demand can be used to measure its equilibrium
condition. In practice of real estate market, market monitoring and regulation can make the actual
completion rate close to the ideal completion vacancy rates and amount of vacancy, and thereby can
ensure the equilibrium between the market supply and demand .

4 Conclusion
The appearance of the real estate bubble in Wuhan is the result of internal and external factors of
real estate market. By analyzing the real estate market in Wuhan, this paper analyze that the imbalance
between supply and demand, government pursuit of economic interests and institutional weaknesses,
stimulation of the bank credit, land scarcity, urbanization and the imperfection of real estate leasing
market are the causes leading to Wuhan City real estate bubble. Therefore, his paper proposes that a
balanced supply and demand of real estate market can be achieved through the establishment of the risk
warning mechanism of the real estate bubble, the strengthened macro-control of the government, the
improvement of the financial system, further implementation of the system of urban benchmark land
price, the transparence of the public land premium, and the building and application of model of
equilibrium of supply and demand in real estate market, which thereby inhibit the real estate bubble and
ensure the healthy and orderly development of the real estate market in Wuhan City.
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Abstract: Nowadays, Starbucks has already become the pronoun of coffee for the Starbucks experience
which formed by the crystallization of products, customers, society and experience. The five
commercial principles which contain personality, attention to detail, surprise-making, resistance
line-shunning, mark-leaving let the enterprise take the first place in the market. This paper concludes
that the Starbucks brand’s positioning method and the benefits of brand management by the analysis of
specific chart and data example , puts forward the specific principles of brand image shaping and the
concrete methods of brand image management and eventually sums up that the Starbucks experience
guide successfully for the brand image and brand management.
Keyword: Starbucks experience; The shaping of the brand image; The management of the brand image;
The five principles

1 Introduction
In recent years, the study of brand management mainly focus on theories and concepts that related
to brand, basically elaborates the relationship with internal elements of the brand by the specific
concept .But it’s seldom to deeply analyze brand management method by means of a concrete brand.
Starbucks has occupied most of China's coffee market at the top developing speed. With specific charts
and data, to analyze the brand image and management of this coffee brand has certain feasibility.

2 The Starbucks Experience Overview
As one of the enterprises which at the top of the developing speed, Starbucks has already become
the pronoun of coffee. From the beginning of a shop as a starting point until now 1.1 branch based
around the world, Starbucks with first-class culture, brands and products has developed into a “coffee”
famous brand, taking such as a barista, Indian tea into our daily life. Starbucks has brought the huge
change on the impact of living environment, the customer's life and coffee itself .
2.1 The meaning of the starbucks experience
Being dominant in the market, the Starbucks remained unmatched with other company not depends
on mysterious secret, but the products, customers, society and the crystallization of experience and
passion. Starbucks staff calls this product the Starbucks experience, which performs in the company’s
unique corporate culture on the one hand. On the other hand in the process of value that enterprise
passed to the Starbucks partners, partners create a unique experience for the customer. And the
experience summarized as five Starbucks commercial law, respectively: demonstrating individuality,
paying attention to every detail, in the send to satisfaction, resistance, and leaving your mark.
2.2 The five rule of the starbucks experience
Like most business, Starbucks thoughtfully considers how the partners take enthusiasm and talent
to extremes in every service. Considering different personality factors, leaders frame up a mechanism
that can make partners engage absolutely ,called 5B principles[1], namely hospitality, cordiality,
considerate care, proficient in professional and devotion.
Hospitality is the most basic attitude for customers. The staff let customers mostly realize the
importance of themselves with their own unique talents. Whatever stores, customers can received
cordiality by Starbucks consistently. At Starbucks, sincere desire means “contact, discovery, response”,
that a process of discovering each customer's needs and personal information, responding to the hearing
idea through contact with the customer. Care means to pay attention to partner with a long-term vision
and partners welfare, and scrupulously measure pressure that earth exert for Starbucks. Enterprise
unremitting exploration of renewable and alternative energy is also including. Starbucks managers not
only popularize professional knowledge of coffee, improve customer service skills ,but also give them
the training opportunity required for hone skills, various stimulation and encouragement. Devotion is
encouraging partners to take concentration，creativity and passion into work.
2.2.1 Pay attention to every detail
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At Starbucks, partners don’t ignore small details that customers pay attention to., This mentality to
some extent known as a sharp tool to Starbucks’ success. The leaders attach importance to the store
environment, product quality, the ranking of work center, corporate reputation in the community, even
whether corporate culture has fun being included to consider. Since the beginning of the enterprise , top
management is attached great importance to the promotion of atmosphere to the enterprise, music as a
auxiliary atmosphere tool has upgraded to one of the integral part of Starbucks experience, enriched the
experience in store , became the mind peaceful harbor beyond the coffee itself. The essence of this kind
of leadership is exploring different methods to promote the existing products and services for the brand
enhancing in customer’s heart.
2.2.2 Send to the satisfaction
Consumption age for fresh personality, curiosity and the quality of the products have higher
requirements, even if the customer satisfied with the products and services, they still want to buy things
that can bring more happiness and joy, sometimes people pursuit for psychological satisfaction, not
faultless products. Starbucks leaders show us how to follow the spirit of enterprise and values, integrate
with predictable and unpredictable factors into one at the same time. For example, Starbucks has once
send free books and poems, which authors are from the coffee-producing countries such as Indonesia
and Africa, Latin America, to salute literature of Coffee origin in this way, and also to spread the
knowledge about coffee cultivation. At the same time, that also let customer who read the poem
increased the fun in the store experience. It is customer unexpectedly share some information that can
benefit easily in the simple communication.
2.2.3 The resistance
Valuing criticism is the key to Starbucks success, in the face of criticism, most companies will
regard this reports as disgruntled reporter’s bias and cope it with a deaf ear, and Starbucks executives are
listening respectfully to criticism. The senior vice President of Starbucks in emerging industry reply:
with regard to various opinions of customers, top managers should attach importance to it, if the
dissatisfaction can attract managers’ attention, managers can according to these loopholes redress , if
employees which face to customers directly can also accept the customer's feedback information at the
same time, they can sum up experience so that thinking about how to improve their work efficiency and
quality.
2.2.4 leave your mark
Make a contribution to society is a mission that not allow to ignore to the leadership of the
Starbucks through in social activities, the enterprise will take Starbucks experience to millions around
the world, the two aspects of enterprise and social responsibility requires that they should not only take
care for their own employees, conduct volunteer service in stores nearby community, but also for the
sake of manufacturer's quality of life. In addition, Starbucks adhere to participate in social activities, and
determined to fulfill the commitment to the public , incorporate the social responsibility into the
commercial activity through the three channels, there are providing health and well-being to staff
working more than 20 hours a week for a stronger enterprise; building some standards with coffee
supplier to be a fixed Starbucks partner; evaluating the supplier values and national ethnic composition,
establishing a cooperative relationship with enterprises that are have strong environmental
consciousness and national diversity.

3 The Shaping of Brand Image
3.1 Shaping principle of the brand image
The concept of “brand image” is a comprehensive reflection of the brand basic elements on
people's psychology, which includes brand attributes, name, packing, price, reputation and so on. The
shaping of brand image is the concentrated reflection of brand concept and brand culture. The process
must have some guiding principle.
3.1.1 Personalized and differentiated principle
In the process of shaping the brand image, whether the uniqueness of the brand can be shown is the
key. If brand image is similar with other existing brand, it is hard to leave deep impression in people's
heart, or even fall into the embarrassment of brand imitation. One of the "personality" Starbucks
principle，they composes coffee with a concept of third space, building up friendship with customers
instead of guest-host relationship. Starbucks leaders understand the mentality of customers, knowing
that their unique sparkle-spot look forward to being discovered, when customers come into the store
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again after more than a month, the customer's emotional needs are satisfied if the their name, needs and
preferences are remembered, therefore they will consume the brand again.
3.1.2 Long-term and compatible principle
Shaping the brand image is a long-term and complex project that needs long-term unremitting
efforts. Therefore, brand manager must arrange in the long term, insist in it designedly[2]. Meanwhile,
the shaping of brand image should be consistent with the shaping of corporate image for the long-term
development of the enterprise and brand. The efforts of Starbucks on the sustainable development,
environmental protection efforts and the concern for community's which performs in the company's
statement, clearly wrote that Starbuck will continue to pay attention to the ongoing social activity and
constantly explore new ways for giving love to community that Starbucks effects on in addition.
Making contribution for the community, homeland will benefit the enterprise with the long-term
development.
3.2 The location and shaping of the Starbucks’ brand image
From initial position (figure 1), the Starbucks’ CEO is considering that set the third space to get a
brief rest between home and office so that customers can enjoy coffee, which can make the customer
stop to it. On site selection, they consider not only the culture area of office concentrating, but also
requires a business district, in order to let customers talk cheerfully in cozy environment when
consuming, working and meeting with friends, customers .And it also focus on a series of strategy in the
later marketing. Considering the air freight can make coffee powder metamorphism by powerful
pressure, the manager decided to set their own coffee plantations in large area so that they can send
their own coffee to the store in a short time. Starbucks always establish good contact with the local
community by volunteering for the local community, coping with enterprises of strong sense of
environmental protection for the sustainable development of human beings. Making a satisfactory and
comfortable experience for customers is a key to the success of Starbucks. It’s a good promotion for
customers’ loyalty to remember the regular customers’ taste, to listen the needs of the guests and make
efforts to respond it.

Figure 1

The Location and Shaping of the Starbucks’ Brand Image

4 The Management of Brand Image
4.1 The overview of brand management
Brand management is the whole process to set up, maintain, consolidate and develop the brand . In
the process of Starbucks' brand image management，the manager closely relates the welfare of partners
with future revenue of Starbucks. On the cost of investment, Starbucks will calculate the cost of coffee
binding employee occupancy together with coffee, the profits created by this investment are applied to
buy coffee again. That will not only bring the income increment, but also promote the enterprise image
on the solicitude to staff and society. A group of data obtained from Reuters (figure 2) has shown the
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Starbucks income, the Starbucks net income has obtained from approaching $2 million in 2009 to nearly
$4 million in 2010, at the first place of the futures industry.

Figure 2

The Futures Income of Starbucks

4.2 Method of brand image management
Brand image management is a long-term work associated with the survival and development of the
brand and the success of the brand can’t achieve without various management in the process of brand
development. Brand management can be reduced to:
4.2.1 Actively handling brand dispute and maintaining brand image
Actively taking the appropriate approach to brand disputes and dealing properly with the
relationship between the enterprise and customer can promote the value of brand assets and increase
production. Starbucks is not only one of the largest coffee roasting business and retailer in fair trade, but
also the only company allowed to sell coffee of fair trade in 21 countries. But after related problems
caused by buying fair-trade coffee, people express the defects in the Starbucks on the web site, the
leaders Starbucks don’t veil or gloss over the information. Knowing when to listen with heart and when
to make efforts to take action, Starbucks leaders favor a more peaceful means.
4.2.2 Establishing awareness of the brand crisis
Brand crisis consciousness required to penetrate the consciousness of brand crisis management into
enterprise organism, and to be the influence factors for the enterprise decision-makers in building
enterprise spirit and philosophy, setting strategic objective. Starbucks has suffered false report that they
don’t offer the war coffee to soldiers when the troops invade in Iraq and Afghanistan in 2004.Since
involves the national honor, Starbucks clarify the rumors as soon as possible, reversing the harm of error
messages to the brand image that is difficult to heal. Hearsay of rumors can let brand reputation losses
greatly, and leaders need to expose the truth before the gossip is abuzz in order to eliminate
misunderstanding.
4.2.3 Focus on brand innovation and brand development
When lack of innovation and brand gradually aging, a stagnant, lack of advertising creative brand
can make consumer dull, it’s no far away from the occurrence of crisis. In order to sustain the valuable
friendship between customers, Starbucks’ leadership has been constantly explore new ways. From the
beginning of creating a comfortable music atmosphere to drawing up elaborate music playlist, from the
decision to sell music collection CD to the excellent details in CD packing, Starbucks constantly explore
new ways to promote the existing service, make the enterprise image constantly perfect and enhance the
brand status in customers’ heart.

Proceedings of the 11th International Conference on Innovation & Management

·577·

5 Conclusion
The accurate positioning of the brand image and the hold of detail in the process of brand image
management totally improves the position of the brand in the customer heart. The Starbucks experience
gives some help for enterprise on the improvement of the brand and the enhancing of brand loyalty. But
in this paper, there still exists some shortcomings on the studies of the practical method of brand shaping
and brand management, it also leaves a certain direction for the research of brand image in the future.
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Abstract: On the basis of comparison and investigation,analyze the character of netters as social groups
as for net popular feelings related to police, and the basis of the opinions,the paper comes up with the
ideas of solving social contradictions and improving policing ability through the establishment of
long-term managing mechanism of online public sentiment. It should be set up along with those of
regular information release, online caution and judgment, comprehensive guidance of popular feelings.
It is concluded that as the mechanism is relevant to the enhanced popular consciousness of human rights,
police must have right attitudes toward it.
Key Words: Police-related online public sentiment; Consciousness of human rights; Mechanism of
judgment; Mechanism of lasting effect

According to the 31st Statistic Report of China’s Internet Development released by China’s
National Net Information Center(CNNIC), the number of Chinese netters had reached 564 millions and
the popularity of Internet 42.1% by the end of December,2012.With the rapid development of IT and
increase of netters, Internet has become a channel of sources and online political supervision as well as
platform for social communication, data access and shopping. In recent years, with the rise of online
forums, blogs and microblogs, China has entered the era of “automatic media.” Internet acts as the
amplifier of popular feelings as well as outlets of ideas and cultures.[1] As the state organ of great force,
police take responsibility of safeguarding national security and combating crimes, which are in the
teeth of storm with public sentiment. It is significant to boost up policing public sentiment, mediate
public feelings, remove social conflicts and enhance the policing ability.

1 Introduction
With the rise of Internet and other online communicative devices, the influences of popular
feelings have been more remarkable worldwide. Scholars have done plenty of researches into them. A
American founder of public sentiment—Walter. Lipman identifies it as “a set of ideas given through
moral interpretations.” Most Chinese scholars think that public sentiment is, within a certain society, the
total of emotions and ideas with the public toward their interesting events[2].The police-related online
popular feelings are the total of beliefs, attitudes, ideas and emotions harbored by the public and aimed
at police body and its mediated social events.
As for how to deal with police-related online popular feelings, different countries have different
ways. British police, for instance, focus on “control in opening up to the public.” Police addresses online
communication as well as leakage of secrets. In doing so, they make known the policemen and the
financial losses to win the public sympathy and soothe the online feelings. In America, such feelings are
prevented and special organizations are set up to deal with them. Once the related feelings appear online,
proper information will be released. American police attach importance to the relationship with media,
and media are welcome to participate, learn about the truth and together deal with the online conflicts.
Chinese police also solve the problem openly and transparently along with media and achieve success in
many cases. Chinese police are, however, inexperienced, seeing it as a crisis and taking no effective
steps. Therefore, it is important to discuss the issue in China.

2 Characteristics of Social Groups Involved In Popular Feelings Related to Police
Virtual society is a typical group with common interests. A certain number of netters form opinion
groups out of common or similar interests or habits. It’s the leader of the groups who guides them to
voice their feelings in the process of production and development. Therefore, the social psychology of
the groups helps study the formation and law of opinions.
2.1 Psychology of netters in accordance with public effect
A certain event can easily become the highlight when available in blogs or microblogs. The leader
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of the netters can also easily be the promoter when airing his or her opinions.A wealth of netters will
frequently follow up to spread their feelings, as can be called “flock effect” in economics. A flock of
sheep is disorganized, blindly grouped. But once a lead sheep is followed up, wolves or better grass will
be ignored. Thus it is also a kind of public effect.
The psychology of following the populace means blindly taking actions and blindly being used by
certain evil men to attack governments and cause social turmoil. Although it has some side-effects,
netters and media hit it off well in China. Network helps the police events be solved swiftly, justly and
transparently.
2.2 Police credibility is doubted
There are two types of online popular feelings related to police. One is the feelings caused by such
police crimes as breaching citizen rights to anger the public. Netters doubt police actions and even their
legality, justice, and transparency, with bureaucrats protecting each other. The second is that police are
irrelevant with crimes but in charge, and thus become the storm eye. Such criminals have different social
and economic backgrounds, so police fairness and transparency are doubted. Once there are a few flaws
or the online trumpeter raise doubts, netters will doubt police fairness and make them the highlight of
opinions, especially when the events aren’t made clear. Netters’ attitudes can be fermented, with one
event bringing about many similar ones. Generally, the network feelings are more complicated and
interlaced.
2.3 Popular feelings are motivated by seeking out the truth
Strong desire for truth is the inner drive force of net feelings. As for “Romeo and Juliet Effect”, the
more difficult to get is more valued and attractive. When netters do not see the online events addressed
by police, they will doubt and air their opinions on net. It will leaven into online popular feelings related
to police.
Police actions are closely linked to citizens’ life and their rights. Therefore, the truth is sought for
strongly and anxiously by the public. Although it brings a lot of pressures, the normality and justice of
police are assured.
2.4 Netters’ passions comply with theory of marginal effect
Marginal effect means netters’ enthusiasm is inversely proportional with the number of events. That
is, people’s enthusiasm will decrease when their experiences increase. So are the netters as to online
feelings. Certain police events are gradually fermented with the development of online opinions. They
are suspected and noted and thus online feelings explode. When police explanation is doubtful, the
feelings will be extreme, incited by “opinion leader” and media. About ten days later the turbulence will
be cut down and appeased.
If police release the truth more quickly and sincerely, the net turmoil will weaken more quickly. If
police are careless and irresponsible, more new criticisms will come up, police will be at disadvantage.

3 Social Basis of the Network Opinions Related to Police
3.1 Technological basis of the feelings
Newspapers and TVS were dominant before network. Opinions could be controlled, as the
information could only be accessed to from newspapers and TVS. However, with the rapid popularity of
Internet, smart phones, net forums and blogs, Chinese society has entered era of automatic media. Every
one can air their feelings and make suggestions online. New media have more rights, and because of
network speed, size and freedom, plus the ambiguity of doer and receiver, online feelings influence
society considerably. The blue print, The Report of Chinese Social Feelings and Crisis Management,
issued in 2012, refers as follows.“ Net events exposed by new media are increasing, accounting for 50%
and 65.2% of the total from 2007 to 2011. Among the 471 events in 2011, 307 come from new media,
and traditional media only 145, only accounting for 30.8%. Microblogs’ expositions increase remarkably
to more than 20%.”[3]
The rise of automatic media has made social opinions explode dramatically, and changed China’s
social ecology, leaving China’s popular feelings more remarkable.
3.2 Legal basis of online feelings about police
Online feelings related to police also have their own mechanism and law. With the reform and
opening up to the outside world, China’s economy and law develop fast, and the public consciousness of
rights and law is enhanced. At the turn of Chinese society, public initiative to manage society is boosted
up, increasingly caring rights, justice and rightness.
Network, the largest place to air views, represents certain public feelings, “the most refreshing and
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ecological ones.” Nowadays, despite netters’ complexity, online compliance, disorderliness and
irrationality, most are simple, disclosing political and commercial corruption, unjustness, involving in
public events. As the necessary consequence of public consciousness of rights, citizens not only
participate in state affairs and public activities, also supervise legal rights for citizens.
3.3 Few police bad images as the source of online feelings
With China’s economy and reform wading into deep water, all levels of conflicts and contradictions
surface. Severe situation of law and order, plus high incidence of crimes ,is inevitable for the present
society. In charge of household registration, law and order, road and traffic and criminal cases, police do
not contact the public more frequently and cause online feelings more possibly.
Police actions are closely linked to the public, and police unjustness can easily be the focus of
opinions. If police commit crimes or enforce law with violence, they will more easily be the highlight of
net criticisms. Although police criminals are few, their bad actions inversely influence public attitudes
toward police, increase the incredibility of police and law, and high incidence of net feelings about
police. It is just the images of few bad police that make plenty of blind netters to follow up, bringing
about more difficulty for dealing with net feelings about police.

4 Establishment of Lasting Managing Mechanism of Police-Related Popular
Feelings
Opinions about police directly concern public power and people’s livelihood, and thus they draw
close attention[4]. A lot of popular opinions have impact on ethics, traditional cultures and government
credibility, causing damages to social structures. However, the feelings about police are positive as well
as negative. They can make police rebuild and strengthen themselves, change work styles, normally
enforce law, raise police quality, and thus decrease the negative opinions about police. Therefore, how to
build the long-effect management mechanism for net opinions about police has become the necessary
subject to research.
4.1 Establishment and improvement of monitoring police-related online public sentiment
Online police-related popular feelings are caused by netters and public opinions. Only through
better monitoring mechanism can online feelings be found out and guided, and thus prepare the police to
take actions.
Although the online device is important for Chinese police, it is still backward, mainly
including various websites, blogs and BBS. It is still low in efficiency, ignoring important online public
sentiment. Therefore, police must cooperate with software companies to develop information collection,
smart information processing technologies and the special monitoring systems. Through automatic
information collection, assortment, special monitoring and focusing, the required information is
obtained, and the regular graphics and reports are laid out to prepare the police to have an all-round
grasp of netters’ mentality, guide their opinions properly and provide necessary basis of policy.
4.2 Establishment of regular mechanism of online information release
With the rapid development of Internet and automatic media, the long-term mechanism of
police-related online information release should be established to cut back on and guide the online
feelings. The compounded talents who are of good quality with language skills, comprehensive
knowledge, quick mind, rich social experiences, familiarity with network and net language should be
selected to be in charge of the regular work. The net information spokesmen must be trained regularly to
communicate with each other, grasp the online communicative skills, blogs, “types of facial makeup”
and so on.The police should regularly issue the public concerned traffic and road conditions, census
register, public order, the characters of frequent crimes and corresponding measures to make netters
learn about and trust the police work. The serious police-related events should be issued first time online
to show the police stands and make them properly guided in time.
The spokesmen must address language usage, avoiding rigidity and dogma, trying to communicate
with netters in lively and interesting language.
The spokesman must explain the released information correctly and respect the netters. Only in this
way can netters be willing to communicate sincerely, and a spokesman can establish his or her
reputation, win their trust and become the real manager, playing the role of water gate or valve to guide
and control netters’ emotions and opinions.
4.3 The forewarning and judgment system
With Internet spreading information more widely and quickly, the online information and opinions
become more complex, and therefore forewarning and judgment are part of the basic work. Special
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forewarning and judgment body should be set up. Specifically, the judgment group should be set up by a
monitoring body to decide how to choose information. The would-be online feelings should be reported
to media and the related department, and the feedback information also issued in time. The severe events
should also be reported to police officers to decide on the final measures. For the perplexing opinions,
the judgment group should analyze their trends and report them to the police officer in charge to support
the decisions.
4.4 Opinion guidance mechanism based on department cooperation
Online opinions are caused by various reasons like normal netters’ attention as well as their anger
and dissatisfaction with certain policemen, proper expectations of justice and bad intentions of few evil
people. Therefore, the opinions are various. Overall, they are divided as follows. Firstly, netters want
open, just and transparent solutions. It is the most frequent type for citizens to plead for the basic human
rights. It is also indispensible for Chinese legal construction and should be respected. Police are required
to have right attitudes toward citizens and tolerate their impatience outside the red line of law. It also
represents the necessary requirement of public power to respect citizens’ rights. The second refers to
those deliberately dissecting false information, misguiding netters and causing police-related public
opinions. The police must make them clear with facts and in time appease and channel online emotions.
The criminals must be published.
Due to the complexity and diversity, such events can spread into some government departments.
For example, if the criminal cases involving online public opinions have been tried, such departments as
police, procuratorate, and court are involved. Thus cooperative mechanism should be established to
investigate and issue information. Only in this way can opinion transference and change be prevented to
appease police-related opinions.
4.5 Image reshaping and management after the buildup
In the channeling of such opinions, police not only try to remove the side-effect caused by public
opinions, but communicate with media increasingly, show actively the positive attitudes and rebuild the
damaged image and credibility.[5] Police are not only under pressure, their credibility and image doubted
and challenged. Although some police are punished, police image can still be damaged. Therefore,
police should reflect on the inefficiency of legal process and devices, lay down some rules and ask
netters to supervise.

5 Conclusion
With the ripening of Internet and increasing of human rights in China, the public are addressing
their own rights to see and protect the transparency and justice of public affairs. Under such social
background, the online public opinions are no wonder. Chinese police should establish and improve
long-term managing mechanism of web opinions. The monitoring, issuing forewarning and judgment
mechanisms should be established to channel public emotions and prevent the occurrence of
police-related public sentiment. Various departments are to cooperate to guide online opinions to
develop reasonably. Meanwhile, police should rebuild themselves to make the work go into a virtuous
circle.
The study is related to law, sociology, psychology, theoretically and practically, thus it is tough to
do it. In the follow-up study, some related specialists should be called for, to do deeper research into
characteristics of netters and their mentality, police influence on netters, standards and rules for police to
issue information online, and specifications of image reshaping, which aims at more specifications,
availability and practicality.
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Abstract: The paper studies the effect of social networks on maximizing MSMEs competitiveness value
through focusing on the social networks marketing. It found that social networks are used to search for
information, social support, friendship and entertainment. Also, MSMEs benefits from implementing
social media marketing plans such as reducing overall marketing costs and offering better customer
service. Conversely, social networks may negatively effect on MSMEs performance like time intensive,
lack of feedback control. The paper suggested that social media is important for MSMEs to
communicate with the communities they serve, and to engage new potential customers. This study is
considered one of a little studies of its kind and complements to other researches. It measured the effect
of social networks on MSMEs. Therefore, the study made a modest contribution to theoretical
development through focusing on neglected area of MSME.
Key words: Social media; Social network; MSMEs; E-commerce; Competitive value

1 Introduction
In business world, the changing of the way in businesses management and promotion that happen
by social media are quite clear. Where, it is hard to imagine a life before social media, even though
social networks such as Face book and twitter have been around for less than a decade. Social media and
virtual communities are necessary to understand the current changes in the business environment. The
ability of social media and social network networks that are promoted by new creations may lead the
community and businesses to work faster and create more coherence and communications in global
markets. Kalpic and Bernus (2006) it is clear that the building and using of strong social media and
social networks can increase the competitiveness of firms in the markets and maximize their customers
through reaching to new areas without spending more money for creating new branches. Garrigos et al.
(2011).
Kaplan and Haenlein (2010) define social media as a group of Internet-based applications that build
on the ideological and technological foundations of Web and that allow the creation and exchange of
user-generated content. Various social media platforms can be used for communication, collaboration,
education and entertainment. The categories of social media into 15 types: social networking (e.g. Face
book, LinkedIn, Orkut, etc.), publishing (e.g. Wikipedia and Slide Share), photo, audio and video
sharing (e.g. Flickr, YouTube and Vimeo), micro blogging (e.g. Twitter, Tumbler, Plurk, etc.), live
casting, virtual worlds (such as Second Life), gaming, productivity applications (such as Bit Torrent or
Google Docs), aggregators (e.g. Digg, Reddit, Yelp, etc.), RSS, search, mobile, and interpersonal.
The development in information technology, telecommunications, multimedia and increasing of
Internet users lead to generate the innovation and creativity in a variety of fields, and lead to find new
types of business based on information and knowledge. Garrigos (2010) The importance of partnership
between firms and other social media agents is important, where the effective use of them is necessary
in the social environment and the modern business in order to create and strengthen the competitive
advantages of firms, especially for micro, small, medium enterprises (MSMEs).
For instance, Facebook users around the world exceeded two trillion page views per month.
Currently, most customers use social media or social networking web sites for everything in their life.
This is evidence from the speed being adopted social media by consumers. It was more than a billion
active users in Facebook and twitter have sent messages, and by July, the number doubled to 20 billion,
Facebook has become simply an essential part of people's lives. Chan (2011), Baird and Parasnis (2011).
The traditional media used to market products and convince customers became ineffective. In order to
understand customers’ needs and reach the largest number of customers; the firms will need to
understand and exploitation social media and social networks. Chu and Meulemans (2008) pointed out
that social networks would eventually become indispensable. Therefore, every business should have a
presence on social media and use it to promote their products and services and its competitive position
brands in the market. The main question of this paper as a following:
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Are MSMEs benefit from social media and use it to maximize their competitive value in the
market?
Many MSMEs do not understand the power and the ability of social media, where they feel that
they are better with traditional media. While, for example, Facebook offers brands, regardless of size
and location of firm or the products and services they offer. It provides a very large potential audience
who live in your firm’s country. Therefore, it helps to maximize market share and build value through
participating in the social media. Social media is the most cost-effective and easy to use platform for
communication and exchange of information about brands, products and services, events and anything
else can get through providing this information by the company pages in social networks. As well as,
social networks enable marketers to develop strategies more targeted and customized. But before that,
decision-makers and owners of MSMEs should recognize that there is a need to change their firm
cultural.

2 Literature Review:
The internet provides many advantages for MSMEs because it significantly reduced marketing
costs, and create mechanisms that individuals can communicate with firms and raise their private
business profiles through blogs and online networking. Harris et al (2008)
Harris and Ray (2009A) pointed out that there are many choices and different social media. Thus,
they believe that the digital gap between the “haves” and “have-nots” is not about access to the Internet,
but about understanding how to participate effectively in the social networking community. People who
have skills, time and confidence to navigate and manage the chaos on the Internet can develop and grow
their businesses through accessing to new opportunities, and find new audiences for their work.
Traditional theories of business growth (e.g. Adizes 1979; Churchill and Lewis 1983; Greiner 1972;
Hanks et al 1993) assume that the companies are working on a growth path. On the other hand,
businesses who use information technology feel more comfortable and their businesses grow more than
those companies that use traditional theories. This result supports the Gray study (2002), who found that
the driver of Independence was much greater for small businesses to obtain money.
2.1 The importance of social networks for small businesses
There is a consensus on the importance of the establishment of effective social networks to
continue success of the business. Wilson and Stokes 2004; Hanna and Walsh, 2008 Internet and social
networks allows companies to gain access to resources that might otherwise not be available to them. It
can also help in the increasing of the company credibility, expand the suppliers and customers’ base,
highlight on the access to resources and funding, encourage innovation, and help develop strategic
partnerships. Witt (2004) business owners rarely have all skills and expertise that needed to develop the
company. In addition, finding skilled people and persuade them to contribute, is a critical aspect of their
networks. In many MSMEs, marketing strategy tends to adopt its activities on customer and market.
Collinson and Shaw (2001). While, Many authors like Neergaard et al. (2005) have shown that networks
contribute to the effectiveness of marketing organizations in entrepreneurship for the following reasons:
Communication is major aim for MSME owner; using internet network is the best "fit" for this purpose;
and Network provides a low cost option for products or services marketing when available resources are
limited. Dennis (2000) pointed out that social networks help in collecting information, prevent the
monopoly and collusion in setting prices. Academic research has shown that social networks operate on
many levels, from families up to the level of nations. As well as, it plays a crucial role in determining
the way in which the problem-solving, operation of organizations and the degree to which individuals
succeed in achieving their goals. Studies have shown that members of the network of networks are the
most useful in helping the firms, even though they rarely have a close friend - or even a friend to firm.
Through internet and social networks, location became less important than ever before, and labor
market become more open and multinational such as social networks for job “LinkedIn” and “Xing”.
Online social networks become more generally enjoying great popularity in recent years. Goad and
Mooney (2008) noted that the most popular social networks in the UK was Face book, Bebo and
Myspace, and market shares of 38%, 0.28% and 19% respectively. There is growing interest in
communication by social media in order to get information. Where Tetan and Allen (2005) pointed out
that people are more likely to be honest with the Internet than they are in face-to-face. This is because
there is written contract and written record of the conversation on the internet, where it is considered as
evidence of intent, while the discussions by face-to-face can be more easily forgotten. However, some
MSMEs still prefer personal contact. There are various reasons to use social networks. According to
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Ridings and Geffen (2004), people may use to search for information, social support, friendship and
entertainment. Similarly, Wellman and Gulia (1999) stated that people use social networks for
information, social/emotional support, a sense of belonging and encouragement, and companionship.
Yoon and Zhou (2011) created comprehensive classification for these applications based on the
literatures. Experimental studies, like Raacke and Bonds- Raacke (2008) in the United States, and Yoon
and Zhou (2011) in China, found that the search for information is the most important reasons for the
use of social networking. Thus, social networks become not only for communicating and socializing
with friends, but italso considered as a platform for information (knowledge).
Moreover, social networks are not just for individuals’ uses, but also for marketing business,
politics, academic research, and many other areas. Uhrig et al (2010) social networks are a strategic tool
for marketing, monitoring and analyzing the behavior of users. Lorenzo-Romero et al (2012) Social
networks can be used by organizations to reach customers. The growth of social networks demonstrates
the improvement of the business benefits that result from the adoption of social media to involve staff,
improve internal communications, and improve community development procedure. Reese Hopkins
(2009)The uses of social networks for e-commerce are increased rapidly according to an increase in
sites on the internet business. Where, it can get all information; make agreements, purchase products and
services online, the delivery of products and services online. Many researchers like (McCue 1999;
Hoffman and Novak 1996; Herbig and Hill 1997; Nguyen and Barrett 2006) agree that social networks
provided hope for the millions of MSMEs who try to enter other markets by allowing them to
communicate globally as efficiently as any big firm.
Marketing in MSMEs differs from marketing in a larger firms. Carson et al (1995) It is considered
to be more easily and efficiently. Where, the traditional strengths of MSMEs are their ability to serve
special markets, and build strong relationships with customers. However, internet helps big firms,
regional, national and international larger to enter those markets that dominated by MSMEs because of
lower transaction costs. This is the dilemma may lead MSMEs to lose their market shares or change to
Internet marketing. Herbig and Hill (1997).There are many advantages and benefits that MSMEs can
benefit from implementing an effective social media marketing plans. First, it can reduce overall
marketing costs. Where the ability to tweet a message or post something to Facebook is dramatically
more cost effective than running a paid ad or mailing thousands of marketing pieces.
As well as, they offer better customer service through social media. Customers using one of the
common platforms like Facebook or Twitter can easily communicate directly with you, and you can
quickly answer them in a public format that lets other customers see your responsiveness. MSMEs can
achieve a competitive advantage with Social Media. social media can boost their search rankings, allow
their to provide better customer service, connect with new business partners, and validate their
professional standing all while providing your consumers with the value they want. There social media
can achieve many other advantages.
Pan et al (2014) pointed out that social media marketing benefit MSMEs in at least two major
aspects: cost-efficient communication with customers and capitalization of conversations among
customers through word-of-mouth (WOM). First, social media provides a cost-effective way to enhance
businesses’ communication with their customers. Where social media marketing helps companies to
educate audiences about their services, identify key influencers in their audiences, and respond to their
audiences in a timely manner with less cost than traditional communication tools. Second, social media
marketing capitalizes on word of mouth. Social media enables public customer-to-customer
conversations, and these can be some of the most powerful and effective marketing tools available. A
number of studies have indicated that the most important source of new customers for small firms is
recommendations from existing customers.
However, social networks have many disadvantages that may affect MSMEs performance and
decrease their market share. Social networking is time intensive. Where MSMEs need to focus on
establishing long-term relationships that can turn into more sales. They have to be responsible to
monitor each network, respond to comments, answer questions and post product information the
customer deems valuable. Businesses without a service to manage these social networks will find it
difficult to compete. As well as, lack of feedback control is one of the most important disadvantages of
social networks. Where it is hard for MSMEs to prevent negative post responses, unhappy customers or
industry competitors who able to post disparaging or offensive pictures, posts or videos. Therefore,
social networks must be managed efficiently enough to immediately respond and neutralize harmful
posts, which takes more time. Most social networks are free to join and operate, but without paid
advertising to firmly target their customer base, local businesses often end up with followers who are not
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local. Therefore, firms should collect information from customers regarding their interests and
motivations for repeat business.
There are many other disadvantages of social networks. Some of these related to privacy, and some
related to security. However, when MSMEs compare between the advantages and disadvantages of
social networks, they cannot give up from social media and social networks.

3 Conclusion and Recommendations
This paper focuses on the social networks marketing in literature that demonstrates the importance
of social media and social networks in maximizing MSMEs competitive environment through exploring
the company-customer relationship, and the advantages and disadvantages of social networks using.
The paper found that social networks are used to search for information, social support, friendship
and entertainment, and it is not just for individuals’ uses, but also for marketing business, politics,
academic research, and many other areas. As well as, there are many advantages and benefits that SMEs
can benefit from implementing an effective social media marketing plans such as reducing overall
marketing costs, offering better customer service through social media, achieving a competitive
advantage, and many other advantages can be achieved by social media including social networks.
Conversely, social networks have many disadvantages that may affect MSMEs performance and
decrease their market share such as time intensive, lack of feedback control, and other disadvantages can
be faced by social networks.
Thus far, the research results suggested that social media could be a vital avenue for MSMEs to
communicate with the communities they serve, and to engage new potential customers. As well as,
MSMEs need to think about customer relationship management from new aspects through building a
conceptual and operational framework that provides both structure and flexibility. In addition, MSMEs
should create courses in marketing based on social media and networks with different levels for
employees and managers in MSMEs. Further research is necessary to assess the effectiveness of social
media marketing efforts. Future studies could also look into barriers to social media adoption.
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Abstract: With the economic development, the real estate industry has been considered as one of the
important of industries. Through the application of input-output tables of Henan province in 2010, this
paper provided a quantitative analysis for Henan real estate industry through finding the intermediate
input structure coefficient, final input structure coefficient, intermediate output structure coefficient, final output
structure coefficient, influence coefficient, response coefficient. An analysis of Henan province real estate in

2010 has been made and its characteristics have been concluded.
Key words: Real estate industry; Input-output; Response coefficient; Influence coefficient

1 Introduction
We know that input-output analysis, also known as “input-output method”, is an American
economist Wassily • Leontief proposed in 1936. It is used to study macroeconomic activity, analysis
[1]
economic situation and forecast and formulate economic development plan . This paper uses
input-output tables of Henan province, respectively, from the input structure, output structure and spread
effect, analyzing Henan real estate industry, hoping to predict the next few years to provide the basis for
the development of real estate.

2 Input Structure Analysis of Henan Real Estate Industry
In 2010, the intermediate input of Henan real estate industry was 37.05 billion yuan, and the total
input of Henan real estate industry was 114.38 billion yuan. So the intermediate input rate of the real
estate was 32.40%, and the intermediate input rate was not high.
Table 1

Intermediate Input

Input Structure of Henan Real Estate Industry in 2010（billion yuan、%）
Intermediate Input
Absolute Value
Proportion
Structure Coefficient
Primary Industry

0

0

0

Secondary Industry

21.83

58.93

19.09

Tertiary Industry
except Real Estate
Trade

14.92

40.26

13.04

Real Estate Trade

0.30

0.81

0.26

Total Intermediate
Input

37.05

100

32.4

Final Input Structure
Coefficient
Value-added

Total Input

Compensation of
Laborers
Net Taxes on
Production
Depreciation of
Fixed Assets

5.19

6.71

4.54

9.99

12.92

8.73

48.73

63.03

42.61

Operating Surplus

13.41

17.34

11.72

Total Value-added

77.32

100

67.6

114.38

100

Source: Statistical Yearbook of Henan Province, China Statistics Press .2011.

From the intermediate input structure, real estate industry of Henan province consumed the primary
industry 0 yuan, consumed the secondary industry 21.83 billion yuan, consumed the tertiary industry
14.92 billion yuan, accounting for the intermediate output of real estate0,58.93%,40.26%.
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In 42 departments, electronic and telecommunications equipment manufacturing, chemical industry,
accommodation and restaurants, public management and social organization, tenancy and business
services, timber processing and furniture manufacturing, traffic, transport, storage, crafts and others
manufacturing, transport equipment manufacturing, banking provide most of the support for the
development of real estate.
In 2010, the real estate for these industries consumed 82.07% of total consumption. Among them,
electronic and telecommunications equipment manufacturing, chemical industry for its investment was
accounted for 32.64%. In 42 departments, depreciation of real estate far more than other sectors,
accounting for 16.99% depreciation of fixed assets.
From Henan real estate industry newly created value added structure, Compensation of Laborers
was 5.19 billion yuan. Net taxes on production was 9.99 billion yuan. Depreciation of fixed assets was
48.73 billion Yuan. Operating surplus was 13.41 billion yuan. They accounted for value-added
6.71%,12.92 %, 63.03%, 17.34% (Table 1).

3 Output Structure Analysis of Henan Real Estate Industry
In 2010, the intermediate output of Henan real estate industry was 11.84 billion yuan, and the gross
output of Henan real estate industry was 102.54 billion yuan. So the intermediate output rate of the real
estate was 10.35%, and the intermediate output rate was not high.
From the middle structure, the primary industry consumed the intermediate output of real estate
industry 0 yuan, the secondary industry consumed the intermediate output of real estate industry 2.21
billion yuan, the tertiary industry consumed the intermediate output of real estate industry 9.33 billion
yuan, accounting for the intermediate output of real estate 0, 18.64%, 78.83%.
In 42 product sectors, wholesale and retail trade, education, banking consumed most of the
intermediate output of real estate industry .These three departments consume 7.16 billion yuan,
accounting for the intermediate output of all the real estate industry 60.5%.
From the end-use structure, the final consumption of Henan real estate industry in 2010 was 83.43
billion yuan. Gross capital formation was 19.11 billion yuan. The export was 0 yuan. They accounted for
the final use 81.36%, 18.64% and 0% (Table 2).
Table 2
Intermediate
Output

Output Structure of Henan Real Estate Industry in 2010（billion yuan 、%）
Absolute Value

Intermediate Output Structure
Coefficient

Proportion

Primary Industry

0.00

0

0

Secondary Industry

2.21

18.64

1.93

Tertiary Industry except
Real Estate Trade

9.33

78.83

8.16

Real Estate Trade

0.30

2.53

0.26

Total Intermediate Input

11.84

100

10.35

Final Output Structure Coefficient
Final Use Part

Gross Output

Total Final Consumption
Expenditure

83.43

81.36

72.94

Fixed Capital Formation

19.11

18.64

16.71

export

0.00

0

0

Total Final Use Part

102.54

100

89.65

114.38

100

Source: Statistical Yearbook of Henan Province, China Statistics Press .2011.

4 Industries Related Analysis of Henan Real Estate Industry
By analyzing the 2010 input-output table of Henan Province, we have come to influence and
response coefficients of the various industrial sectors as shown in Table 3. As can be seen from the data
in Table 3, the influence coefficient of Henan real estate industry in 2010 was 0.7016, ranked third in the
countdown, just above Information transfer, computer services and software (0.7624) and banking
(0.6617). This shows that the real estate industry to drive the development of other sectors was very
small, and its role in promoting the national economy was small.
Response coefficient of real estate was 0.4157, ranked at the bottom fifth, just above Production
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and Supply of Tap Water (0.3482), Transport Equipment Manufacturing (0.3906), Metal Products
(0.4033), construction (0.4072 ). According to industry association allocation criteria, Henan real estate
industry was small pulling power needs and small supply impetus industry ,namely weak radiation,
[2]
weak constraints industry . According to the traditional division of the pillar industries, competitive
industries and leading industries, the paper believe that the real estate industry in Henan Province still
can not in the column.
Table 3

Influence Coefficient and Response Coefficient Based on 2010 Input-output Table of Henan
Province
sectors

Production and Supply of Electric Power, Steam and Hot Water
Production and Supply of Gas
Waster and Flotsam
Smelting and Pressing of Metals
Metal Products
Machinery Industry
Transport Equipment Manufacturing
Chemical Industry
Electric Equipment and Machinery Manufacturing
Crafts and others Manufacturing
Nonmetal Mineral Products
Instruments, Meters, Cultural and Clerical Machinery Manufacturing
Nonmetal Minerals Mining and Dressing
Electronic and Telecommunications Equipment Manufacturing
Paper making, Printing, Cultural and Educational Goods Manufacturing
Construction
Petroleum Refining and Coking,Nuclear fuel processing
Garments, Leather,Down and Other Fiber Products Manufacturing
Textile Industry
Timber Processing and Furniture Manufacturing
Production and Supply of Tap Water
Coal Mining and Processing
Food Production and Tobacco Processing
Sanitation, social security and social welfare
Metals Mining and Dressing
Resident services and other services
Tenancy and business services
Integrated Technical Services
Accommodation and Restaurants
Petroleum and Natural Gas Extraction
Research and experimental development
Traffic, transport, storage
Management of water conservancy environment and public establishment
Public management and social organization
Culture, sports and entertainment
Farming Forestry Animal Husbandry Fishery
Post
Education
Wholesale and retail trade
Real Estate Trade
Information transfer, computer services and software
Banking

influence
coefficient
1.26
1.2506
1.2301
1.2157
1.207
1.1818
1.1784
1.1782
1.1601
1.1555
1.1489
1.1388
1.1131
1.1072
1.0938
1.0931
1.0771
1.0706
1.0699
1.049
1.0296
1.0271
1.0228
1.0169
1.0016
0.9575
0.954
0.948
0.9383
0.9141
0.8708
0.8532
0.8343
0.8325
0.7862
0.7733
0.762
0.7591
0.7044
0.7016
0.6724
0.6617

response
coefficient
1.5766
0.8425
1.1309
0.7816
0.4033
0.3906
0.4973
1.103
0.5366
0.9045
0.8857
0.7878
1.9968
2.056
0.9786
0.4072
1.2814
0.7094
1.0211
0.8131
0.3482
1.4825
0.8772
0.6807
1.2985
1.209
0.699
0.8728
1.1207
3.5689
0.8517
1.4339
0.5243
0.4439
0.9232
0.9812
2.1316
0.4439
1.1432
0.4157
0.5953
0.8507

5 Conclusion
(1)From intermediate input rate of the real estate and intermediate output rate of the real estate, the
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intermediate input rate of the real estate was 32.40%.The intermediate output rate of the real estate was
10.35%. The intermediate input rate and the intermediate output rate was not high. Henan real estate
industry belong to the type of final demand basic industries.
(2)From the middle structure, the tertiary industry consumed the intermediate output of real estate
industry 9.33011 billion yuan. In 42 product sectors, wholesale and retail trade, education, banking
consumed most of the intermediate output of real estate industry. These three departments consume
7.16155 billion yuan, accounting for the intermediate output of all the real estate industry 60.5%.
(3)The influence coefficient of Henan real estate industry in 2010 was 0.7016, ranked third in the
countdown. This shows that the real estate industry to drive the development of other sectors was very
small, and its role in promoting the national economy was small. Response coefficient of real estate was
0.4157(less than 1), ranked at the bottom fifth. This demonstrates that the real estate industry to promote
the national economy is weak; and real estate is not easy to be influenced by other industries. Real estate
industry is weak radiation, weak constraints industry. [3]
(4)The related industry type of Henan real estate industry is capital feed stock type, and real estate
in developed regions is service-oriented industry. This reflects that the Henan real estate industry is in a
“quantitative expansion” primary stage. The real estate mainly drive capital feed stock type “hard
industry”. It drive little service-oriented science and technology “soft industry”. This shows that the
intermediate output of the real estate was too much, intensive degree of the real estate was too lower. It
is in the “quantity growth phase.” [4]
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Abstract: The market for startups is growing in Brazil (ABS, 2014) and worldwide (GEMR 2012).
However, the study conducted by Ghosh (2010) found that 75% of the startups go under. Schein (2009)
states that the performance of organizations cannot be understood without taking the culture into
consideration, since it impacts the lives of everyone in the organization. Thus, knowing the
organizational culture is critical for the survival of startups. Despite this, it was found that there is a lack
of articles with the objective of analyzing the startup culture, encompassing aspects of innovation and in
accordance with Schein's approach (2009), whose proposal currently serves as the theoretical reference
and guideline for most American and European research on organizational culture (ENTRIEL &
RODRÍGUEZ, 2014). This study aims to examine the artifacts and values of the Startup Alpha to
determine aspects of the organizational culture that facilitate and hinder innovation in the company. To
that end, non-participating comments and interviews with all partners and managers were conducted.
The organizational culture was examined in accordance with Schein (2009) and the content of the
interviews was analyzed in accordance with Bardin (2006). It was concluded that the hard work (with
tough goals and pressure for results), lack of a specific and comprehensive strategic plan that rewards
innovation and the absence of training programs for employees hinder innovation in the startup company,
while the non-aversion to risk, the collaboration of leadership and colleagues, and the artifacts observed
are some of the aspects that facilitate innovation processes. It is hoped that this study will benefit not
only startup leaders, but all individuals, directly or indirectly involved with these companies, as well as
the scientific community, since there are few studies on the subject.
Key words: Organizational culture and innovation; Innovation in startups; Startup culture; Innovation
and startup culture

1 Introduction
The startup market is growing in Brazil. According to data from “Anjos do Brasil”, an association
that brings together investors, between June 2012 and July 2013 the investment earmarked for startups
increased 25% in the country, totaling 619 million reals (ZUINI, 2014). Moreover, a survey about
employee searching, conducted by job search website “Adzuna” (CANALTECH, 2014), revealed that
the number of job openings in Brazilian startups rose 23% last year. The growing number of startups has
also occurred in other countries. Data from the “Global Entrepreneurship Monitor - 2012 Global Report”
(GEMR, 2012) study, conducted by Babson College, in partnership with several universities around the
world, showed that over 12% of Americans were currently involved in startups in 2011, against 8%
reported in 2010. One can therefore verify the socio-economic importance of this sector.
A survey conducted by Gosh (2010) concluded that 75% of the startups that receive financial
support go bankrupt. Knowing the organizational culture is essential for the survival of these companies,
Schein (2009) states that organizational culture impacts the lives of everyone in the organization and the
performance of individuals and organizations cannot be understood without taking the culture into
account. Ries (2012) notes that a major cause for the failure of startups is the withdrawal of the founders
due to the initial uncertainties of the business. Therefore, it is important that startup founders, according
to Johnson (2001), have initiative, ability to manage the risks inherent to the process and the ability to
see the future as an opportunity for innovative business, especially when difficulties and obstacles arise.
Cervantes and Nardis (2012) stated that the willingness to risks and innovation are the hallmarks of what
they call startup culture. Therefore, the culture is the backdrop of an entrepreneurial ecosystem and
directly affects its operation and evolution. And innovation is an important aspect for the growth of
startups. According to Arruda et al. (2012) high-impact startups tend to increase their odds of success
when inserted into an entrepreneurial ecosystem that encourages business development and innovation.
However, even with all the growing importance of these issues, a search in the “EBSCO” research
databases, using the terms “organizational culture” and “startup”, encompassing only articles with full
available texts and listed in academic journals during the period of January 2000 to January 2014,
resulted in nineteen articles. On the other hand, using the terms, “organizational culture”, “innovation”
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and “startup”, the search resulted in only six articles. Analyzing these articles, it was initially verified
that none of them had the objective to examine the culture of a startup, encompassing aspects of
innovation and according to Schein’s (2009) approach, whose proposal currently serves as the
theoretical framework and guideline for most American and Europe studies on organizational culture
(ENTRIEL & RODRÍGUEZ, 2014). Therefore, since culture is the background of an entrepreneurial
ecosystem and directly affects its operation and evolution, besides the fact of the growing economic
importance of startups, the relevance of innovation for these companies to evolve economically
(ARRUDA et al. 2012) and also the lack of research in the area, the development of this study is
justified.
The objective of this study is to examine the organizational culture of an Internet startup, aiming at
the analysis of cultural aspects that facilitate and also those aspects that hinder innovation in the
company. The study’s unit of analysis is a startup whose central office is located in the city of São Paulo
and that in this study will be referred to as “Startup Alpha” in order to protect the company’s identity.
On the company's website you can search for information (address, phone and email) about commercial
establishments located in major Brazilian capital cities, read what users of the site have written about
such establishments, as well as write your own opinions about the places you have visited. The choice of
this startup was due to the following factors: it has been growing at an average of 15% per year, the app
developed by the company is evaluated with the highest score on the Google apps website by most users
and the startup already has more than 500,000 registered users.

2 Theoretical Benchmark
2.1 Organizational culture
A major interest in the study of organizational culture began to develop in the 1980’s. The culture
is linked to the existence of a group of people and according to Alvesson and Sveningsson (2008) it
provides a basis of support for the group’s behavior. The culture is the deepest and less tangible and
visible part of a group. Moreover, once it is developed, it influences aspects that relate to how an
organization handles its tasks, solve problems and makes decisions.
Burrell and Morgan (1979 apud PARKER, 2000) distinguished among four organizational
approaches: functionalist, radical structuralist, interpretive and radical humanist. For these researchers,
in the functionalist perspective the organization's culture is seen as an internal variable that can
influence the performance and the balance of the company. By possessing information about the
organization, an elite (usually managers), can have better control over the company. In this perspective,
we highlight the work of Schein (1985 apud PÉPIN, 1998). For Schein (2009, p. 12) culture can be
defined as: a pattern of basic shared assumptions that has been learned by a group in solving its
problems of internal integration and external adaptation, which worked well enough to be considered
valid and therefore can be taught to new members as the proper way to perceive, think and feel in
relation to such problems.
Other researchers such as Geertz (1973 apud SCHEIN, 2009), Smircich (1983 apud SCHEIN,
2009), Van Maanen and Barley (1984 apud SCHEIN, 2009) and Weick (1995 apud SCHEIN, 2009) also
emphasize the shared aspect of the culture. Schein (2009) also highlights that culture is something that
must be learned. In more formal groups, a leader or a founder of a group imposes his/her views, goals,
beliefs, values and personal assumptions about how things should be. If the behavior resulting from this
imposition leads to success (the group performs its task and members feel good about the relationships
in the group), the beliefs and values of the founder or leader will be reinforced and shared. Thus, acting
once again on these beliefs and values, if the group continues to be successful, it will conclude that it
already has a correct way of thinking, feeling and acting. With constant reinforcement, the group will
treat the shared beliefs and values as non-negotiable assumptions that, with continuity, become part of
the group’s identity.
To understand an organizational culture it is necessary to understand the levels of culture. For this
author, these levels include the exposed artifacts, beliefs and values and the basic assumptions. The
artifacts, the most superficial level of culture, are all phenomena that a person feels, sees or hears when
she/he meets a new group whose culture is not familiar. For example: the architecture of the physical
environment, the way people in the group communicate, the language, the style of clothing, the rituals,
myths and stories told about the organization. These phenomena are easy to observe but difficult to
decipher, because for a beginner in a group, it is difficult to understand the meaning that these artifacts
have to the group and to what extent they reflect the prevailing basic assumptions.
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After the artifacts and in a less superficial level, there are the exposed beliefs and values, which are
the things that the members of the organization believe. This level of culture is discussed by several
authors such as Trompenaars (1994), Pépin (1998) and Schein (2009). For Schein (2009), beliefs and
values are the strategies, philosophies and goals of the companies. Norms, principles, rules and ethical
values are what guide the behavior of a group, its goals and the means used to achieve such goals. When
the beliefs and values become embedded in a particular organizational philosophy, they can serve as a
guide and as a way of dealing with uncertainty, and can predict most of the behavior observed at the
level of artifacts. Pascale and Athos (1981 apud PÉPIN, 1998) also analyzed the issue of values and
found that the companies considered excellent had core values that clearly showed what their goals
were.
The deepest level of culture corresponds to the basic assumptions, which are ideas that are assumed
to be true, usually are not discussed or questioned, reflecting profound elements that operate at the
unconscious level of the group’s members and therefore, are very hard to change. Culture can be seen as
a set of basic assumptions that define what we should pay attention to, what things mean, how to react
emotionally to what happens and what actions should be adopted in various types of situations
(SCHEIN, 2009).
Although “the essence of a group’s culture is its pattern of basic assumptions, shared and assumed
to be true, it will manifest itself at the level of observable artifacts and shared beliefs and assumed
values” (SCHEIN, 2009, p. 33).
2.2 Startups: concepts and characteristics
According to Dornelas (2014) the term startup was coined in the 1990’s in the United States to
designate a group of people working on a different idea that could bring financial returns. The creation
of this term occurred during the “Internet bubble” (between 1996 and 2001), which happened due to the
rampant valuing of stocks of internet-based information technology and communications companies and
led to the bankruptcy of several companies (CRUZ, 2011). In Brazil, however, the term startup has been
known since 1999, a time when some companies in the country began selling their products online
(GITAHY, 2010).
There are several definitions for the term startup. According to the Brazilian Startup Association
(2014) these companies have repeatable and scalable business model (GITAHY, 2010), they feature
elements of innovation, and operate in conditions of extreme uncertainty (RIES, 2012) and have a
technological base. To Gitahy (2010) being repeatable means being able to deliver the same product
again at an unlimited scale without many adaptations or customizations for each client. And being
scalable means revenue growth, but with costs rising much more slowly, so that the margins are
increasingly growing, accumulating profits and generating more wealth. In meetings with Startup
Alpha’s partners and managers, it was confirmed that their business model is repeatable and scalable. In
addition, the company has a technological base, operating in the internet sector, which is characterized
by high uncertainty (NAHAR et al., 2012). Thus, the startup concept used in this study will be the
Brazilian Startup Association (2014).
In the United States, where the term startup was coined, by 2011 about thirty companies were
worth a billion dollars or more. In 2013, that number increased to forty (DALMAZO 2013). In the U.S.
according to Cruz (2011) most of these companies are located in the Silicon Valley, where companies
such as Apple and Google have emerged. Certain characteristics of Silicon Valley's business
environment make it different from other parts of the world. For example, failure is seen as a learning
process, there is a tolerance for risk and entrepreneurs become investors and mentors of new
entrepreneurs, transferring experience and knowledge (CRUZ, 2011). In Brazil, despite the growing
number of startups, the analysis of the “The Brazilian Startup Entrepreneur Ecosystem” research data
conducted by the Dom Cabral Foundation in 2013 concluded that since the Brazilian culture demonizes
failure, fear ends up being a limiting factor to entrepreneurship (TALARICO 2013). Other factors
identified as barriers for the opening of new businesses are the Brazilian regulatory model and the
bureaucracy.
Ries (2012) states that a major cause of failure in startups is the withdrawal of the founders due to
the initial uncertainties of the business. Schein (2009) affirm that the founders have a difficult task of
being both clear and strong in order to articulate their vision for the organization and remain open to
change if the vision is no longer adequate. Therefore, it is important that startup founders, according to
Johnson (2001), have initiative, ability to manage the risks inherent to the process and the ability to look
at the future as an opportunity for innovative business, especially when difficulties and obstacles arise.
Uncertainties are part of this type of innovative venture, as for example, having to estimate the market
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demand for a product or service previously nonexistent without having the necessary information
(ROGERS, 2011). Therefore, the non-aversion to risk is one of the important cultural aspects for a
startup to innovate.
2.3 Organizational culture, startups and innovation
Technological innovation is not a trend, it is a necessary condition for those who wish to compete
in a globalized world (NICOLSKY 2012). According to Pavitt (2005) for a long time the economy was
the main area to study this phenomenon, especially to identify economic incentives for innovation and
check what their effects were on markets and countries. Studies on innovation, especially in economics,
started in the 1930's with the publication of “The Theory of Economic Development” by Schumpeter
(1988). This author conceptualizes innovation as “new combinations” and stresses that the combination
of available resources can actually result in something completely different or simply change the way
something is done. It is necessary to emphasized, therefore, that innovation is not necessarily something
totally new. Moreover, innovation is not synonymous with invention.
According to Bessant and Tidd (2009), innovation can take the following four dimensions of
change: product innovation (changes in products or services offered by a company), process innovation
(changes in the ways products or services are created and offered), position innovation (changes in the
context in which products or services are introduced) and paradigm innovation (changes in mental
models that guide what the company does). These dimensions of innovation can be incremental or
radical. Incremental innovation is formed by minor improvements made to products or processes.
Radical innovation, on the other hand, is related to the introduction of a new product or process.
Schein (2009) points out, with respect to innovation, that the difficulty is that organizations due to
their nature and usually for their design, are guided towards stability and routinization of work. Also
according to this researcher, organizations develop cultures that are expressed in structures and
processes that allow a large number of people to work on them without having to reinvent it.
Innovation does not occur simply because the leader acknowledges the need for it, it is “the result of a
process that involves risks, uncertainties and needs careful and systematic management” (BESSANT &
TIDD, 2009, p 45.). This process involves access to new ideas, selecting the best, implementation and
learning. Moreover, there is the challenge of following these steps in an organized manner and being able to
repeat them. Thus, it is necessary to develop a culture of innovation within the company. Morcillo (1997, p.
32) understands that a culture of innovation can be conceptualized as “a way of thinking and acting that
generates, develops and establishes values and attitudes in the company, likely to give rise, assume and drive
change, even when this implies in a break with the conventional or traditional.”
Simantob and Lippi (2003) state that a questioning culture (allowing informal interactions, valuing
initiatives, encouraging knowledge and questioning tradition) provides an innovative working
environment. These researchers also list the following nine dimensions that characterize this
environment: challenge and involvement, freedom, time to create, leadership support to create,
competitive environment, debates, humor and fun, confidence and openness, and tolerance to risk.
Barbieri et al. (2012) allege that an innovative culture should not promote fear of making mistakes or of
taking risks in solving problems.
It is important to stress that an organizational environment that fosters innovation must be
constantly evaluated in innovative companies in order to maintain a culture that fosters initiative,
non-aversion to risks and creativity in solving problems, encouraging participatory management
(STOECKICHT, 2005).

3 Methodological Considerations
This research is of the exploratory-descriptive type. Exploratory research enables a greater
familiarity between the researcher and the researched topic, since it is still little known or explored.
Typically, exploratory research also involves literature review and interviews. It is also a descriptive
research, because it aims to describe the characteristics of a phenomenon, giving preference to the use of
a qualitative approach in collecting and analyzing the data (VERGARA, 2000).
Schein (2009) is emphatic in affirming the key role of leaders in creating and propagating the
culture. Because of this approach to data collection, aiming to aid the analysis of the company’s beliefs
and values three of the startup’s partners were interviewed, as well as two of its managers, totaling five
interviews, which took place at the startup’s central office in Brazil. The interviewed partners are
represented by E1, E2 and E3 and the managers by E4 and E5. In order to collect data, besides the
semi-structured interviews, non-participant observation was used with the aim of observing the artifacts,
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behavior and the dynamics of the organization's everyday life. According to Lakatos and Marconi
(2002), this is the kind of appropriate observation when the observer wishes to remain outside the
phenomenon to be analyzed, not interacting with the object of study and thus reducing the researcher's
interference on the observed subject. These observations were made at the company on 10 occasions in
May and June. Informal conversations with the staff and partners were also helpful during this phase.
Content analysis was conducted in accordance with Bardin (2006). As stated by the researcher,
content analysis is “a set of techniques for communication analysis, which uses systematic and objective
procedures to describe the content of the messages.” (p. 38). And the prospect of the organizational
culture that guides the research is based on Schein (2009). The organization's artifacts, values and
beliefs were analyzed. Due to time constraints for the research, it was not possible to analyze the
company’s basic assumptions. Schein (2009) points out that although the essence of a group's culture is
its pattern of basic shared assumptions, it will manifest itself at the level of observable artifacts and the
assumed and shared beliefs and values.

4 Data Analysis
4.1 Startup alpha’s artifacts
With respect to artifacts, the architecture of the physical environment, the clothing style, ways of
communicating and structural elements such as organizational diagrams were observed.
Concerning the architecture of the physical environment, the startup’s office has four rooms
located very close to each other, with one being the meeting room and another the living room (with a
TV, games, table and chairs, plus a small library). The offices of the technology, marketing and new
business teams are located in the other two rooms. Next to these rooms are two cubicles with electronic
water coolers, coffee makers and refrigerators. With the exception of the meeting room, no other room
has doors. There is also an area containing a microwave oven, tables and chairs where some employees
have lunch. The furniture is very simple and functional.
According to the partners, employees have the freedom to decorate their own workspace. There are
no formal rules about what is allowed or not, but they tell employees that the decoration cannot interfere
with the work of colleagues or damage some furniture or equipment. In contrast to the staff's
workspaces, informally decorated and colorful, the meeting room has no stickers or adornments on the
walls or on the tables and the colors are sober. According to the partners, the meeting room is not only
used for internal meetings, but also for meetings with owners of partner companies and investors. Still
regarding the physical environment, it was observed that there is no specific benefit for managers,
partners or employees with seniority in the company with respect to reserved parking or a larger and
better equipped office. Another noticeable aspect concerns the frames containing handwritten to-do lists
and deadlines present in the offices.
The employees’ clothing, including managers and partners, is informal, basically characterized by
jeans, t-shirts and sneakers. According to Bresler (1997), clothing is a symbol that helps to create ties
between employees and is part of the social hierarchical process. Thus, it is not possible to differentiate
hierarchical levels just by looking at the clothing used by individuals working in the company.
Schein (2009) emphasizes that human interaction occurs through communication. Moreover, it is
also through communication that cultural aspects are transferred. At the startup analyzed, informality is
also noticeable in the manner of communicating within the company, even among people from different
hierarchical levels, and between employees and partners. The use of slang and expressions commonly
used in social networking websites was also observed. According to Alvarez (2007), slang is a group
language that identifies it and is present, in a special manner, in the vocabulary of young people. In
written communication, the use of emoticons, which are graphical representations of facial expressions
associated with the image of youth and affection, and used by many e-mail users in their messages, was
also observed (WALTHER, D’ADDARIO, 2001).
The presence of food and beverages (mainly energy drinks) were also observed on employees’ tables.
Besides the informality in relationships, there is a lot of interaction among employees at all levels, both within
teams, as well as between teams and both during working hours, as well as during the breaks.
On several occasions during the meetings analyzed, employees expressing disagreement including
with respect to some of the partners' ideas was also observed. At no time, however, was there any form
of insubordination, elation, fights or high level of interpersonal confrontation. It was also found that the
partners and managers often emphasized the importance of measuring the actions to verify the result.
For example: in the social media, they measured how many clicks an ad or posting the company had
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received, how many times it had been shared with other people and on which days and times.
Other artifacts that were observed was the framed company values and the organizational chart.
Analyzing the latter, it was possible to see few levels in the organization, which has only three areas, run
by three partners and two managers.
4.2 Startup alpha’s values
During the analysis of the artifacts, cubicles with electronic water coolers, coffee makers and
refrigerators were observed, besides an area containing a microwave oven, tables and chairs. In informal
conversations, the founding partners revealed that the purpose of these cubicles is to provide a better
working environment for employees with a minimum waste of time, which reveals the importance of
continuity of work. In other words, the company's values of hard work and responsibility in meeting
goals. The frames containing handwritten lists and deadlines observed in the offices are also, as reported
by employees, ways to facilitate the organization of work, saving time in the execution.
With regard to promotion policies, the values expressed during the interviews were of individual
responsibility, persistence, hard work and also the issue of meeting goals, where hard work and
persistence were the most emphasized.
When asked about the existence of a bonus system or promotion for innovative projects,
interviewees responded that there is none. It is important to stress that Bressan (2013) affirms that
leaders must identify and value those who are innovative, as well as the competence of managers in
order to stimulate new ideas. Although the startup still has no bonus program with financial benefits for
innovative projects, based on informal conversations and observations of the company’s everyday
routine, it is possible to notice that they are encouraged by leaders and managers. As reported in
conversations with the partners, as the startup works in the Internet, which is characterized by its
dynamism and uncertainty (NAHAR et al., 2012), innovation (albeit small, incremental) are often
necessary, and since the company's area of operation is relatively new (social review sites), there is little
certainty regarding the outcome of the innovations developed.
So, the partners and managers were asked how they proceeded when something went wrong on a
project and what happened to the people responsible for the project. All were unanimous to affirm that it
was necessary to understand why the project had gone wrong, that those responsible for the project did
not receive any form of punishment (value of non-aversion to risk), but they had to understand and
explain why the project has not worked, in addition to documenting this experience, and quickly move
to the next project (values of responsibility and hard work). Three of the interviewees emphasized the
importance of measuring the results to better understand what had happened. As reported by one
interviewee: If it did not work, patience. We just need to know why it did not work. That's why it is
important to measurement. While reviewing any project you may have an insight and verify that the
error was not due the tool used, but by using the tool for an incorrect purpose, for example. You only
learn this by measuring and checking, following up. (E3).
Bessant and Tidd (2009) stress the need to learn to develop the skills to innovate, with the
experience, checking what works and abandoning what does not work. These researchers exemplify the
various learning opportunities, as for example: through trial, experimentation and by working with other
companies. According to Schein (1988) in order to increase the capacity for innovation, a positive value
should be placed on the innovation, in breaking with tradition, to try something new, even if it is risky,
and that value must be supported by the idea that “truth” is yet unknown.
With respect to values, the most of those that facilitate the execution of the interviewees’ work in
the startup, according to the interviews are: collaboration and fellowship. Staff mentioned that small
gatherings were held in the company, to celebrate goals achieved and also the birthdays of employees.
This fellowship was present even outside of the workplace, since employees reported that they enjoyed
happy hour together and also go out together to shows after working hours. In accordance with Schein
(2009), the crucial event in the development of the group happens when members participate in a shared
emotional reaction, because a state of “belonging to a group” arises as individuals spend time doing
things together. Such as the company celebrations and hanging out after office hours. Regarding issues
causing difficulties, the hard work was commented by three of the interviewees. They reported during
conversations and interviews that the goals were ambitious and, since the company had a limited budget,
could not afford to hire more people or provide a larger budget for managers.
When asked whether the work performed in the company was distinguished by any criterion,
interviewees cited the issue of innovation and the participatory atmosphere. During the observations
made in the company, it was noticed that both the request for suggestions and the offer were welcomed
and that the technology area was working on projects with some degree of innovation, as the
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development of new features for the website. Regarding the working environment at the startup,
according to the interviews, there are innovation, hard work, participation, collaboration, informality,
casualness and flexibility. During the observations made at the company, these aspects were noticed,
including flexibility in negotiating working hours between managers and subordinates and the
participation not only among employees belonging to a single area, but between areas. Informality was
perceived in the artifacts and the laid back behavior of the employees in the teams and between them. In
order to promote an innovative culture it is crucial to create a laid back environment, tolerant of errors,
with the possibility of questioning the practices and collaboration between managers and subordinates.
(SIMANTOB & LIPPI, 2003; BARBIERI et al, 2012.).
4.3 Aspects that facilitate or hinder innovation in startup alpha
When asked about innovation, all interviewees said that Startup Alpha is an innovative company.
Analyzing the excerpts of the interviews, it was possible to notice that for the majority of interviewees,
innovation is perceived as a necessity, a condition for the company to remain in the market. This meets
the statement made by Brown and Eisenhardt (1998) about the fact that innovation is a necessity for
companies competing in environments where change is unpredictable and continuous. As seen
previously, the startup competes in the Internet environment, which is characterized by high uncertainty
(NAHAR et al., 2012).
Regarding the difficulties to innovate, only one interviewee reported that there is no complicating
aspect for innovation in the company. In other interviews and informal conversations with the staff, they
commented that the fierce pressure for goals and results hindered the generation of new ideas. Girota,
Terwiesch and Ulrich (2010) affirm that almost all innovative processes include the generation and
selection of ideas. Besides this complicator, they also identified the absence of a bonus policy or some
other financial incentive. According to one interviewee, the staff was responsible for carrying out the
goals and there was no financial incentive specifically related to the innovation. Thus, they concentrated
their efforts in achieving the goals. Furthermore, the difficulty of finding skilled labor, particularly in the
area of information technology and within the wage limits that the startup can afford was reported
during the interviews.
The partners said that there was no policy for training employees, but stressed that it was being
planned and that it would soon be available. They also reported that they had recently hired an employee
in the area of technology to train co-workers and that they intended to have these exchanges of
knowledge more often in the company. It should be emphasized that learning and innovation are
inseparable concepts as mechanisms for solving problems (PISANO, 1994). According to March and
Simon (1981) learning can result in innovations from intentions or motivations as a degree of aspiration
for new levels of performance. Regarding the facilitating factors for innovation, according to one
interviewee: We don’t have closed doors here… You don’t have to make an appointment with the
secretary to talk to the boss some day in the future ... You just walk into his office and talk ... Everyone
talks a lot, interacts [...] (E1).
In other words, the company’s physical environment, with regard to the layout of the rooms, the
informality, freedom to interact and talk with the leadership, are aspects seen as facilitators of innovation.
Simantob and Lippi (2003) stress that the flexibility, the freedom to interact and informal atmosphere
are very positive aspects to stimulate a culture of innovation. For one interviewee, there are other
aspects that are also facilitators: Facilities to innovate in the company? Collaboration, mistakes seen as
learning and not as a failure, measurement tools, support from managers to develop new projects, few
hierarchies, casual and informal environment. (E3).
The company’s organizational structure with few hierarchical levels, as reported by the interviewee,
together with the other characteristics of informality and participation, easy access to managers,
contribute to solve doubts and streamlining the implementation of activities. Gurgel (2006) further states
that an informal, pleasant and relaxed environment contributes to employee morale, facilitating creative
processes to generate ideas that are fundamental to the processes of innovation. These features also help
in obtaining sanctions to be able to implement new ideas.
Furthermore, for the development of an innovative project, it is necessary that the culture of the
company is not averse to risk. This aspect of non-aversion to risk, which is a feature of Startup Alpha's
culture that was reported by the interviewee, was also observed in the company. Barbieri et al. (2012)
highlight that an innovative culture should not promote fear of making mistakes and should taking risks to
solve problems. It is also important that leaders encourage innovation projects and that employees can
count on the support of leaders during all stages of the process. According to Stoeckicht (2005) in a
company that seeks an innovative culture, leadership should encourage open communication, information
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sharing, the acceptance of mistakes, tolerance to risk and the optimization of decision making.
Table 1
Artifacts

Facilitators and Hinderers of Innovation in Startup Alpha

Observed
Communications

Clothing
Facilitators
of the
innovation
process

Physical
environment

Hierarchical
Structure
Values

Analyzed

Values

Facilitators
of the
innovation
process

Implications

The physical environment of the company, with
rooms near each other and without doors, plus
the informality and few hierarchical levels,
enable easy access to people, providing a rapid
flow of information. The facilities in the
environment allow the work to flow, making
interruptions to the generation of ideas more
difficult.

Characteristics

Implications

Ambitious goals and pressure for
results.

The fierce goals and the pressure for results
hinder the generation of new ideas and the
implementation of innovative projects in the
analyzed company.

Valuing People

There is still no bonus policy or
training for employees.

The lack of a formal policy of incentives for
innovative projects, and training for the
qualification of the workforce, coupled with the
demands for results related to the company's
daily goals, makes employees dedicate
themselves more to comply with the routine
tasks than the creation and development of
innovative projects.

Analyzed

Characteristics

Implications

Appreciation of
hard work

Hinderers
of the
innovation
process

Characteristics
- Informal, use of slang and
expressions of the internet among
the various hierarchical levels, in
oral and written communication.
- Informal style used by both
trainees and by the founding
partners.
- Rooms near each other and no
doors (except for the meeting
room), facilities such as kitchens,
barbecue grill, coffee machines
and cabinets.
- Employees are free to decorate
their tables.
- There are no benefits with
respect to hierarchy and status.
- Few hierarchical levels
- Only three areas, three directors
and two management levels.

Openness to
change (no
aversion to risk)

No aversion to risk, innovation
projects seen as possible faults.
Errors seen as learning curve and
professionals involved are not
punished.
Projects
are
documented to understand the
reasons for success or failure.

Collaboration of
leadership

Leaders encourage the realization
of innovative projects.

Collaboration
of co-workers

Co-workers collaborate with each
other, both within the areas, as well
as between areas. There’s an offering
of suggestions, brainstorming and
sharing solutions.

Constant assessment
of projects

Source: drafted by the author

Innovative projects are carefully
assessed and documented.

Innovations are the result of processes that
involve risks and uncertainties and therefore,
need an environment that is tolerant of errors.
In addition to believing these premises, by
seeking to understand the reasons for success
and failure, the resulting learning benefits from
new projects in the company. The
non-punishment of those involved in projects
that fail can serve as encouragement the
involvement of other employees, reducing the
fear of innovation in the organization.
The support offered by the leaders during the
innovation process phases, including sharing all
necessary information, risk tolerance and the
optimization of the decision making process,
facilitate and speed up project execution.
The collaboration between the company's
employees helps in generating ideas for
innovative projects, as well as contributes to
their implementation.
Careful assessment of projects makes it
possible to interrupt them as soon as errors are
perceived; in addition, the documentation of
this monitoring generates a source of learning
for new projects.
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The assessment tools, cited by interviewee (E3), which are used in the company, allow the
assessments in real time of the results of the projects on the Internet, ensuring an efficient monitoring.
This is in agreement with what was stated by Bessant and Tidd (2009, p. 45) that innovation does not
occur simply because the leader want it to or that it happens easily, it “is the result of a process that
involves risks, uncertainties and requires careful and systematic management.” Moreover, proactivity of
employees, oriented to improvements and problem solving (SCHEIN, 1988), collaboration between
teams, the organization of tasks and the facilities of communication between all levels, are also factors,
present in Startup Alpha, indicated as facilitators (BARBIERI et al., 2012) of innovation processes.

5 Conclusion
This study had the objective of examining the artifacts and values of Startup Alpha to determine
aspects of the organizational culture that facilitate and hinder innovation in the company. It was found
that the startup’s physical environment, with rooms near each other and without doors, conveniences
such as the microwave oven, coffee makers and electronic water coolers, and few hierarchical levels,
allow for the easy access to people, enabling a rapid flow of information and continuity of work, with a
minimum of interruption in the flow of idea generation, an important stage of the innovative process.
The non-aversion of risks, the collaboration of leaders and co-workers and the constant assessment of
projects also facilitate innovation processes in the company.
The valuing of hard work on the other hand, regarding the fulfillment of fierce goals and the
pressure for these results, hinder the generation of new ideas and the implementation of new projects.
Besides these aspects, the absence of a bonus and training policy for employees, encourages employees
to devote themselves more to meeting the routine goals of the organization instead of developing
innovative projects.
It is interesting, therefore, for the leaders of the startup realize the importance of valuing labor,
encouraging training and promoting the sharing of knowledge during the various stages of the
innovative process, paying attention to the fact that fierce goals and the pressure for results may
adversely affect the time required for one of the initial and crucial stages of the innovative process,
which is the generation and selection of new ideas, which can cause a decrease in the number of
innovative projects in the company, or generate projects that cause less impact. Schein (2009) states that
the role of leaders is to create the desired culture, as well as values and common goals. And in order to
maintain an innovative culture, it is crucial that everyone in the startup share the values related to
innovation (HORTA & CABRAL, 2008).
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Abstract: This paper deals with a perceived conflicting paradox between consumerism and
sustainability based on a comprehensive bibliographic research that enabled an assessment if the planet
limitations to provide resources can influence business strategies that aim the continuous company
growth in a finite planet. Moreover, brings a point of view of the role of the Marketing Department in
providing inputs in the strategic long term planning of those companies to shape the future of its
organization as well as the trend setter group of professionals that bring and shape the sustainability
drivers to the business. Part of the analysis revealed that while the Marketing Department has limited
power or voice to influence business decisions, the ‘greener’ initiatives like Social Marketing,
Sustainable Marketing and Sustainable Consumption has potential to either evolve to or incorporate a
new concept, the ‘Conscious Marketing’. The paper will illustrate that this innovative marketing concept
has a greater opportunity to be kicked off at the academic level in Universities and Business School that
will reinforce the relevance of the theme and help to build in the students, a new generation of
professionals, the knowledge that this is a finite planet with limited resources and that the humanity
need to revisit its consumption standards to ensure living conditions to the future generations.
Key words: Social Marketing; Sustainable Marketing; Conscious Marketing; Consumerism, Sustainability

1 Introduction
Throughout the twentieth century the discipline of marketing has emerged, gained importance and
visibility, and is today one of the strategic areas in most leading enterprises around the world. The use of
a number of marketing tools such as Segmentation and Positioning (LAS CASAS, 2006), or the study
and understanding of the Company and Marketing Strategy (KOTLER and ARMSTRONG, 2007), and
even research and models from psychology like Maslow’s Hierarchy of Needs (1943), form a complex
framework that is multi-faceted and with a wide range of approaches which lead to a marketing
discipline that can be applied from a more intuitive approach to a scientific and structured manner. Such
breadth of applications and theories, allied to the interpretations of these tools made by companies,
provided an evolution of the marketing theories and, eventually, the evolution of the modern society
pushed by consumerism (instead of consumption), thus conflicting with some of the principles and
precepts of sustainability (BAUMAN, 2007 2001; GUEVARA, 2008). Moreover, marketing can
sometimes get confused with sales/selling, as defined by Drucker (1973): “The aim of marketing is to
know and understand the customer so well that the product or service fits them and sells itself.”
The central question of this paper is: the development of research and theories about Social Marketing
are also provoking discussions about a possible paradox between consumerism and sustainability?
The task of gathering information, theories and literature, associated with the discussion of the
concepts of topics such as marketing, sales, consumer, corporate responsibility, etc. brings up attention
for a still not very clear reality for now entitled as ‘conscious marketing’. Why is that? Because there are
already recognized concepts like conscious consumption (BALLANTINE & CREERY, 2009; AKATU
RESEARCH, 2012), sustainable consumption (PHIPPS et al, 2012; JACKSON, 2005), social marketing
(DANN, 2009; PEATTIE & PEATTIE, 2008), sustainable marketing (GORDON, R; CARRIGAN, M.;.
HASTINGS, G., 2011), etc., but nothing that directly addresses the possible paradox of educating future
generations to consume solely the necessary to maintain a good quality of life with a view to preserving
the planet.
For example, a Google search selecting the words ‘conscious consumption’, aggregated in that
order, generated the following result: “about 738,000 results (0.32 seconds)”. When doing this same
search with the words ‘conscious marketing’ the result was: “about 2,870 results (0.31 seconds)”, i.e.,
0.4% related subjects compared to conscious consumption. Focusing on the academy, the same search
on Google Scholar brought the following results: 4,100 cases for ‘conscious consumption’ and 53 for
‘conscious marketing’, i.e. 1.3%. The conclusion is that both in academia and in the general society
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there is a big gap in terms of studies and/or professional practice on the central theme of this paper,
eventually a new marketing concept to be explored. So this may be a first step for future theses and
studies for a potential new concept in marketing.

2 Theoretical Rationale
2.1 The interpretation in selected marketing concepts
The second part of this article covered a critical reading whether some of the most popular theories
of marketing and administration has a tendency to encourage consumerism or if those theories are
biased and interpreted accordingly to corroborate with the basic guideline of ‘ad infinitum corporate
growth’.
Starting with the market segmentation, an important marketing tool to orient investment focus,
according to Schiffman and Kanuk (2000) it can be defined as: “the process of dividing a market into
distinct subsets of consumers with common needs or characteristics and selecting one or more segments,
to which companies can deliver a distinctive marketing mix (product or service)”. That means, when
targeting a group the marketer can focus on a specific target audience for which his/her service and/or
product are differentiated, relevant and meets the clients’ needs.
In order to fulfil the consumers’ needs an executive area has to understand their behavior by
conducting analysis of a number of influencing factors such as: product/service usage, what kind of need
is being met, external factors (brand, status), internal factors (motivation, attitude), etc. Las Casas (2006)
defines the analysis of the customers’ behavior as follows: “an interdisciplinary marketing subject that
deals with various areas of knowledge such as economics, psychology, anthropology, sociology and
communication”. So here begins the inevitable complexity and the interpretation, which is part of day to
day activities of marketing, a discipline that is not hard science but rather an applied science (among
those who accept this definition). In short, the interpretation is an intrinsic part of the function and
which marketeer has not heard at least once in his/her career the following statement: “go ahead with
this new campaign. My wife and my mother saw the rough material prepared by the creative team and
felt great about it!” So subjectivity is part of the interpretation in marketing, however subjectivity is not
addressed in this article and it is not a point of discussion, it only strengthens the argument that there is
interpretation in marketing.
Positioning a product or service turns out to be one of the most important tasks of the marketing
department of any company after all it is either the brand message, the brand personality or product
differential that the organization want to communicate. Each customer has a unique perception of the
world around him/her and the role of the positioning is to “fix in the customer's head the brand message
the company wants”. (LAS CASAS, 2006)
Furrier and Serralvo (2004) define positioning as “the process of studying, defining and
implementing differentiated value propositions that provide competitive brand advantage, relative to the
competition in a category, considering the audience’s point of view and perception of the advantage”.
The best known tool to position a brand is the communication, more specifically advertising, which has
the role of transmitting the concepts and images of the manufacturer’s product/service. A reinforcement
on the argument that the marketing department has the ability as well as the function of interpreting
(eventually manipulate?) the entire communication arsenal to position and build a brand image.

Figure 1 BCG Matrix
Source: www.quickmba.com/strategy/matrix/bcg/, access in 24 June 2014
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Moving on the interpretation rationale, in the chapter in which Kotler and Armstrong (2007)
present the subject ‘Company and Marketing Strategy’, despite the use of models, theories and practical
studies, yet there is room for discussion. Kotler presents one of the most popular models used by the
departments of numerous companies in various sectors, the Boston Consulting Group matrix (BCG), as
illustrated in Figure 1. To allocate brands and products in the respective quadrants it is usual to make use
of surveys, client data, secondary market data, etc. However, in the end, it is the interpretation of a
marketeer, his team and superiors that define the analysis and mainly the actions that will be made based
on the matrix.
Another important concept is the well known hierarchy of needs of Maslow (1943) that this is one
of the most referenced papers in the academy and wide used in marketing theories and books as it allows
to better understanding what type of consumer need can be met by a particular product or service. One
can evaluate if a product or service meets a number of needs, ranging from physiological to
psychological, that are survival, safety/security, social needs, esteem or self-actualization, as illustrated
in Figure 2. This article hypothesizes that some marketing driven companies, possibly more evident on
those that deal in the luxury market, while ‘interpreting’ how to meet the consumers’ needs may
conclude that to improve their self-esteem, self-trust, etc. part of the target audience should get product
X, because this is the most used by ‘Hollywood stars’1 passing along to this individual that the
ownership of that commodity will deliver to the buyer the same feeling or visibility, perhaps fame, of
that celebrity.

Figure 2 Abraham Maslow’s Hierarchy of Needs
Source: http://communicationtheory.org/maslow%E2%80%99s-hierarchy-of-needs/, access on 23 June 2014

The two selected marketing tools or techniques highlighted in the models are mainly used by mass
products, regardless if these are fast moving consumer goods or durables goods, which are the most
visible industrial products and services to the average citizen. In general companies like Nestlé, Unilever,
Coca Cola, Apple and even GM, Honda, Hyundai, etc. are the ones that enjoy considerable global
marketing budgets to build their respective brand images and attract the consumers’ purchasing interest.
The Marketing Departments of these mega companies invest around the world a lot in planning, in
market intelligence and in investment for the continuous growth of their businesses, preferably more
than its direct competitors. At the end it will all lead to consumption, eventually consumerism, and the
immediate economic and environmental consequences of the act of the endless purchase of goods.

3 Sustainability and Marketing
Moving on now to sustainability concepts that are associated to consumption in general, Ballantine
and Creery (2009) depart from Maslow's hierarchy of needs to investigate what they have defined the
‘voluntary simplifiers’. Through in-depth interviews with twelve consumers identified as belonging to
that group, the authors concluded that these consumers are more likely to adopt ‘conscious consumption’
because they already have the physiological needs level met. Reinforcing this point Akatu’s Research
1

Fictitious example of the author, not based on statistics, just to illustrate the example.
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(2012) presented on the topline results that to reach the conscious consumption level “it would be
desirable to seek the ‘sweet spot’ of the relationship between the welfare generated and the human
resources and materials allocated to get to it. Creating conditions for this to happen collectively, on a
large scale, is what is expected from enterprises and governments that are truly committed to sustainable
happiness of their societies.” It turns out however that there is much inequality, not only in the
perception of this concept, but also in the proportion of the population that has reached this level of
commitment, due to the unequal distribution of wealth across the planet, as shown by the data from the
Global Inequality Index1 (GINI, 2012) that show a little evolution since the turn of the century, going
from 40.37 in 2000 to 35.75 in 2011.
A closer point of view for the conscious consumption described would be ‘sustainable consumption’
which is defined by Phipps et al (2012) as being: “a consumption that simultaneously optimizes the
environmental, social and economic consequences of acquisition, use and disposition in order to meet
the needs of both current and future generations”. This definition is the one most commonly associated
and already adopted by numerous companies and corporations, the ‘triple bottom line’ as it addresses
that are sustainable solutions that seek positive outcomes in social, economic and environmental areas.
In the search of practical and political solutions, Jackson (2005) has developed an extensive research to
study the way to establish policies that may lead to conscious consumption. The proposal defines this
type of consumption as: examples of such behaviors include: the recycling of household wastes,
purchase of ‘sustainable’ products, using energy efficient appliances, choosing green electricity tariffs,
composting garden and kitchen waste, investing in ‘ethical’ funds, conserving water or energy, buying
organic food, returning electrical goods for re- use or recycling, switching transport mode, changing
travel behavior, buying remanufactured or reused goods, reducing material consumption, pursuing
‘voluntary simplicity’ and so on. (JACKSON, 2005)
Part of the marketeers’ job is to understand the customers and their consumption patterns to design
marketing plans and marketing strategies for theirs corporations. Therefore, it is expected that the
concepts of ‘conscious consumption’ and ‘sustainable consumption’ would generate studies, commercial
tools and definitions about ‘social marketing’ and ‘sustainable marketing’. In fact, a number of authors
developed papers, book chapters, etc. about those topics, like Ken and Sue Peattie from Cardiff, UK,
that have been conducting for almost a decade specific research about social marketing.
According to Peattie and Peattie (2008), social marketing initiatives should bring to the business
arena an alternative approach to marketing for sustainability, on their own terms, “social marketing
seeks to utilize tools, techniques and concepts derived from commercial marketing in pursuit of social
goals”, notwithstanding reinforcing Andreasen (2006) that earlier stated a similar definition and affirmed:
“social marketing is about making a better world for all of us”. Moreover, Dann (2009) produced a
paper with a comprehensive research of the most used contemporary commercial definitions of social
marketing with the aim to redefine its definition. The conclusion of his work was: “the adaptation or
adoption of commercial marketing activities, institutions and processes as means to induce behavioral
change in a targeted audience on a temporary or permanent basis to achieve a social goal”.
One of the goals of this paper was to understand if social marketing is sufficient to address the
sustainability challenges the planet is facing, but at the end, social is too broad and can range from
obesity to ethical behavior. Considering that a new concept could be considered, the ‘sustainable
marketing’, that by literally making the use of the word ‘sustainable’ could than nail down towards a
more concrete emphasis in sustainability. The best reference is the paper from Gordon, Carrigan and
Hastings (2011) that in the abstract addresses the fundaments of their work: how sustainable marketing
could be achieved through the contribution of three existing marketing sub-disciplines; green marketing,
social marketing and critical marketing. Green marketing facilitates the development and marketing of
more sustainable products and services while introducing sustainability efforts into the core of the
marketing process and business practice. Social marketing involves using the power of marketing to
encourage sustainable behavior among individuals, businesses and decision makers while also assessing
the impact of current commercial marketing on sustainability. This links into the critical marketing
1
GINI index measures the extent to which the distribution of income (or, in some cases, consumption expenditure)
among individuals or households within an economy deviates from a perfectly equal distribution. A Lorenz curve
plots the cumulative percentages of total income received against the cumulative number of recipients, starting with
the poorest individual or household. The GINI index measures the area between the Lorenz curve and a hypothetical
line of absolute equality, expressed as a percentage of the maximum area under the line. Thus a GINI index of 0
represents perfect equality, while an index of 100 implies perfect inequality.
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paradigm which entails analyses of marketing theory, principles and techniques using a critical theory
based approach. This analysis can help to guide regulation and control, development of marketing
theory and practice, and to challenge the dominant institutions associated with marketing and the
capitalist system, encouraging a marketing system in which sustainability is a key goal [...] (GORDON,
R; CARRIGAN, M.; HASTINGS, G., 2011)
The authors conceptual paper was to “examine how three dimensions of marketing – green
marketing, social marketing and critical marketing – contribute to a framework for sustainable
marketing”, illustrated on figure 3.

Figure 3 A framework of Sustainable Marketing
Source: Gordon, Carrigan and Hastings, 2011

In short, the framework proposed by Gordon, Carrigan and Hastings (2011) proposes that to
achieve the ‘sustainable marketing’ it is necessary to combine the three elements/concepts of the figure 3.
In other words, bring to the discussion companies and businesses that by developing, launching and
supporting ‘greener’ products and services will become more profitable and become desired brands for
the long run. Those corporations will then be more desired brands for the consumers and the 3rd sector
that are more sympathetic to sustainable products and initiatives that benefit more ecological solutions
and lifestyles. That is also a group with “a good fit given the focus on voluntary behavior change”
pointed out as a key element to move the society to a new consumption pattern. Lastly, Critical
Marketing is the third component required to pull together the other two blocks. The basis come from
the Critical Theory which “task is to simultaneously offer a critique of contemporary society while
envisioning solutions to the problems”. By doing so marketing could bring together markets, institutions
and legislators to promote changes in behavior in the market system to influence production and
consumption towards the sustainability cause.
On its end, the OECD (2002) defined sustainability “as the consumption of goods and services that
meet basic needs and quality of life without jeopardizing the needs of future generations” however none
of the marketing concepts selected up to his point clearly proposed tools or frameworks that could be
immediately identified like the ‘golden marketing rules’ such as segmenting the marketing, brand
positioning, the 4 Ps, etc. That is the reason why this paper suggests being one of the few new voices to
raise the concept of ‘conscious marketing’.

4 Quantifying the Marketing Concepts That Connects to Sustainability
An extensive literature search focused primarily on scientific articles published in Brazil and
Globally was conducted to check how the topics related to sustainability, for example, are being
connected somehow to marketing, if there is a focused or broad point view of about the subject, if it is
possible recognize distinct brand/business positioning considering the most popular jargons, etc. The
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data collection confirmed the initial diagnosis of few ‘voices’ about the main theme of this article, as
revealed by the query made on Google Scholar. The search was performed as follows:
● Selection of terms (or ‘jargon’) frequently used by authors based on what they have published
including books, papers, theses, academic research, etc. The following terms were selected: Social
Marketing, Green Marketing, Sustainable Marketing and Conscious Marketing;
● Research on two databases: SciELO.org to survey the papers published in Brazil and
ScienceDirect.com for studies published worldwide;
● The following filters were applied:
○ SciELO limited to Brazil;
○ ScienceDirect selected filters were: “TITLE-desi-KEY (Marketing) and TITLE-desi-KEY (Social)
AND LIMIT-TO (topics, ‘social marketing, social medium, social responsibility, climate change,
advertising, marketing’).”
● The search was limited to documents from 2000 to 2013 to bring the latest in the subject, to
assess the incidence over this period (increasing, decreasing or stable) and to see if any of the concepts
outlined the others.
Table 1 summarizes all relevant scientific work located since the turn of the century until 2013.
Table 1
MARKET
JARGON

Bibliographic Search–Terms that Connect Marketing and Sustainability

SOCIAL MARKETING
Brazil

GREEN MARKETING

Global

Brazil

SUSTAINABLE MARKETING

Global

Brazil

CONSCIOUS MARKETING

Global

Brazil

YEAR

Papers
(unit)

%

Papers
(unit)

%

Papers
(unit)

%

Papers
(unit)

%

Papers
(unit)

%

Papers
(unit)

%

Papers
(unit)

2013

3

10,3%

14

22,2%

0

0,0%

16

20,8%

1

14,3%

11

17,2%

2012

3

10,3%

8

12,7%

3

17,0%

12

15,6%

1

14,3%

8

2011

2

6,9%

11

17,5%

0

0,0%

10

13,0%

0

0,0%

6

2010

2

6,9%

10

15,9%

0

0,0%

6

7,8%

2

28,6%

Global
Papers
(unit)

%

0

1

14,3%

12,5%

0

2

28,6%

9,4%

0

0

0,0%

10

15,6%

0

1

14,3%

%

2009

3

10,3%

6

9,5%

2

18,2%

3

3,9%

0

0,0%

4

6,3%

0

0

0,0%

2008

5

17,2%

1

1,6%

0

0,0%

4

5,2%

1

14,3%

4

6,3%

0

2

28,6%

2007

3

10,3%

3

4,8%

0

0,0%

1

1,3%

0

0,0%

2

3,1%

0

1

14,3%

2006

0

0,0%

3

4,8%

0

0,0%

3

3,9%

0

0,0%

3

4,7%

0

0

0,0%

2000 a 2005

8

27,6%

7

11,1%

6

54,5%

22

28,6%

2

28,6%

16

25,0%

0

0

0,0%

TOTAL

29

100%

63

100%

11

90%

77

100%

7

100%

64

100%

0

7

100%

0%

Source: autor’s compilation

The analysis of the figures in Table 1 reinforced that there are few voices discussing the subjects
that motivated the development of this paper. Moreover, it validated the simplistic Google search that
originally reflected the low incidence of the terms ‘marketing’, ‘sustainable’, ‘conscious’, etc.
In terms of international publications there is a balance in the amount of published articles that
discuss ‘social marketing’, with 63 jobs, ‘green marketing’, 77 articles and ‘sustainable marketing’, 64
texts. In comparison with the Brazilian production, ‘social marketing’ has a reasonable number of
studies with 29 items, however there is a big drop when it relates to ‘green marketing’ with 11 jobs and
with ‘sustainable marketing’ with only 7 articles. In fact, the search confirmed that there is little
production relating sustainability directly to marketing activity in general.
The idea of ‘conscious marketing’ generated the lowest number of texts and papers addressing this
topic. Among the international search only 7 works were located and from 2007 onwards. In the case of
Brazil no articles were published.
Lastly, a quick scanning in most of the titles and abstracts of the articles checked on this search
showed that there is a wide range of use and application of the selected jargons. For example, the term
'social marketing' can either come dissociated, and yet touch in the critical points highlighted in this
paper, or embark on the marketing the area role of exploring the communication tools advertise the
organization’s initiatives in social actions to reinforce a brand/company image and promote employees
engagement.

5 Consumption and Consumerism, the Impact on Sustainability
Part of sustainability challenges comes from understanding the difference between ‘consumption’
and ‘consumerism’. The consumption itself must be seen as something trivial, daily business, an activity
that has been accompanying humanity since mankind started to live socially in tribes. Consumption
happens in casual meeting with friends to celebrate something or when people acquire items needed for
their survival, safety, etc. Throughout mankind history consumption activities produced related activities
such as production, transportation, storage, sale and removal of what was consumed and is no longer

·608·

Proceedings of the 11th International Conference on Innovation & Management

useful or desired. However, there was a turning point where there was excess of production and the
meaning for acquiring utensils, food, possessions and essential goods to ensure the welfare of the family
was supplanted by a sense of possession, of owning stuff to show off wealth and/or social status. The
transformation witnessed by society was to perceive that happiness would be achieved by the good
feeling of owning promoting the action of consumption to moments of pleasure, satisfaction and even
self-realization with the purchase of goods. At this precise moment one enters into consumerism.
(BAUMAN, 2007)
A characteristic well noted by Bauman, in addition to the definition above, was that consumerism
gained strength when there was a transition from the society of producers, who sought to produce
security to society through durable goods, property, etc., to the society the accumulation (and ostentation)
of wealth. If at that time the durability of goods was important, in the new order obsolescence
strengthens and happiness may be associated with the moments of consumption, of purchase. According
to Bertman (apud Bauman, 2007), living the moment ends up being a hallmark nowadays where
everything is instantaneous, focused on individualism, a ‘right now culture’ and a ‘hurried culture’.
Everything is for now, everything has to come easy and fast, everything is instantaneous and happiness
is obtained by multiplying the number of moments, what Maffesoli (apud Bauman, 2007) called
pointillist. The problem is that this is a cloud of points that are not necessarily interconnected, turning it
difficult to study interrelationships. This cloud of points reinforces the “immediatism”, the rush and how
quickly one discards everything. Even if the cloud has a direction it could change directions at any
moment, becoming the fuel for the consumerism culture, according to Bauman (2007) “the
consumerism society is perhaps only one in human history to promise happiness in this life, here and
now, and every ‘subsequent now’.”
Reinforcing this potentially worrying prospect, Figure 4 illustrates, based on the report The
National Footprint Accounts (2012): “Today humanity uses the equivalent of 1.5 planets to provide the
resources we consume and to absorb what we discard [...] the Earth needs a year and six months to
regenerate what we use in a year.”

Figure 4

Number of Planet Earths Needed to Replace the Existing Resources
Source: www.footprintnetwork.org/, access 03 feb 2014

In short, the planet limitations are facing a major challenge considering the conflict between
sustainability and consumerism that is present in many market segments, in many countries and most
diverse cultures. Figure 4 also illustrates a simulation done by the Global Footprint Network for the next
forty years. If humanity maintains the current consumption patterns by 2050 it will be needed 3 planets
earth to accommodate consumption and the environment regeneration. Only if there is a ‘rapid
reduction’, at the current technological standards, by 2050 mankind may return to the 70’s sustainable
level of 1.0 earth. Therefore many things must be done, there are various potential areas to attack to
reverse the current trend and increasing the number of studies of this new marketing concept being
proposed in this paper, the ‘conscious marketing’, the better the academic & business areas will
contribute in the quest for planetary solutions.
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6 Strengthening the Sustainability Discussion in the Marketing Arena
A key marketing task in corporations is to segment the market, select the best target audience for
the company’s product/service and position it correctly in the consumers’ mind, as explained in the
Introduction of this paper. Hence, assuming that the ‘conscious marketing’ concepts still does not exist,
it is important to pick models or concepts from the environmental experts that could bring more
visibility and relevance to the sustainability discussion within marketing. Considering that this paper
suggests the ‘sustainable development doughnut framework’ presented at the Rio+20 meeting.
In preparation for the conference, Raworth (2012) published a study (the ‘Oxfam Discussion Paper’
series) with an interesting approach to the topic of sustainability that fits perfectly with this paper focus.
Entitled: “A safe and just space for humanity” the text casts an intrigue curious question: “Can we live
inside a doughnut?” The creative solution combines the concept of the planetary boundaries with the
complementary concept of social boundaries, as shown in Figure 5.

Figure 5 Ilustração Do Espaço Seguro E Justo No Formato Do Donut
Source: Oxfam, the planetary frontiers based on Rockström et al, 2009

Raworth (2012) explains that to achieve the sustainable development it is required that human
rights are met (food, water, health and energy service) so that the use of natural resources do not press
key processes of the system (the Earth) causing, for example, climate change or biodiversity loss that
would force the planet out of a stable state.

Figure 6 Dimensions Below the Social Base
(the pizza graph illustrates the dimensions and the privation distances)
Source: Oxfam, based on Rockström et al, 2009
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Figure 6 illustrates in a single structure the social base (inner boundary) and environmental
background (outer boundary). Between the two limits is the area - in the form of a doughnut, which the
author states that “represents an environmentally safe and socially just space for humanity to develop. It
is also the space in which the inclusive and sustainable economic development occurs.” (RAWORTH,
2012)
The mnemonic model proposed by the author reveals its practicality when filling in the spaces with
official data adopted by the United Nations (UN), the Food & Agricultural Organization (FAO) and
figures from other entities to establish the limits humanity should reach in the use of these resources.
Taking food as an example, the dark slice represents that 87% percent of the world population have
enough food, and the distance between this slice and the end of social base represents 13% of the world
population (about 900 million people) that are still undernourished, in other words, the planet do not
offer to all mankind the minimum decent living conditions. (RAWORTH, 2012)
The outer boundary reflects the planetary perspective (Figure 7) and evaluates “how close each system
is close to the maximum environmental limits”. It is visible that at least three borders - change climate,
biodiversity loss and nitrogen use - have been crossed. (RAWORTH, 2012)

Figure 7 Breaking the Planetary Frontiers
Source: Oxfam, based on Rockström et al, 2009

In short, it is clear through this model that mankind has been using more resources than the planet
can supply however was not able to provide minimum social conditions for a good part of the
population. That is why Oxfam produces the free texts, to increasing number of people around the World
that are aware of these challenges.

7 Conclusion
Marketing, as an applied science, is nurtured and structured around concepts, theories and models.
The majority of the ideas tend to be applied commercially but to be absorbed by the marketeers, they
need to be recognized as practical, effective and easy to use.

Proceedings of the 11th International Conference on Innovation & Management

·611·

The theme of sustainability more focused the planet’s preservation angle to allow humanity to
continue existing, at least in the way seen at the present, is gaining more visibility and relevance in
studies, articles, books, lectures and a lot of initiatives that aim to broaden the discussion with multi
varied points of view.
Interpretation is an integer part of the marketing activity as it is not hard science, based on numbers
and concrete experiments. Marketing deals with human beings, their needs, their emotions, their
engagement to products, brands, causes, etc., therefore that is a discipline that has potential to influence
behavior in the long run. Consumption is accepted, is trivial, and needed for daily activities, but
consumerism must be refrained.
There are already books, theses, papers articulating important concepts like Green Marketing,
Social Marketing and Sustainable Marketing. It was proved the benefits of Green Marketing and that
companies that truly developed and launched green products are enjoying the advantages of the triple
bottom line. The Social Marketing tends to focus more on causes, on the human relationship side of the
organizations and how those companies are influencing the environment, but in a broader sense (no
specific focus on sustainability or conscious consumption). Lastly, Sustainable Marketing is the closest
existing concept that has a good synergy with the main theme of this paper, however has not addressed
to date, at least based on the bibliographic search performed, a key point that is how to enlarge the
conscious consumption ideas into a ‘conscious marketing’ new framework.
An alarming fact, wisely assembled by Raworth for the Rio+20 Meeting via the Sustainable
Development Doughnut is that humanity has exceeded the boundaries in at least three planetary
resources, without providing to human kind, at least a good part of the Word’s population, good
conditions to develop as peoples. The most important achievement from this model, as well as Oxfam’s
initiatives is to raise up voices about the environmental challenges and concerns nations, organizations
and the society in general will need to face, probably sooner than later.
The approach proposed in this paper may be a small angle, but of considerable importance to the
cause that was noted as having little discussions: the role of marketing to understand, produce valuable
knowledge and develop analysis and frameworks aiming a greater goal, for the individual consumer and
the common good, that is the long-term preservation of a planet with limited resources.
Hopefully this paper will provoke further research and studies in the area of ‘conscious marketing’.
Qualitative and quantitative surveys are good opportunities to raise hypothesis and proof the relevance
of the theme currently suggested. The Google Scholar search revealed that in the academia the ‘interest’
in the subject is three times bigger than in the Google generic search (1.3% vs 0.4%), therefore bringing
this topic into the Universities’ environment may bring more educators on board to discuss the point
among professors and students to form a new generation of conscious consumers.
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Abstract: A strategy is formulated and implemented based on a vision or goal of an organization. It is
important that the strategy is constructed based on an organization’s operative capabilities. An
organization can have several strategies or just one.Strategic management can benefit from
crowdsourcing in strategy formulation and implementation. Crowdsourcing is outsourcing a task to an
undefined crowd and it can be an organization’s internal or external activity. This paper contributesto
how crowdsourcing is utilized in strategic management in modern organizations. The research is a
multi-case study and includes organizations from a wide range of industries. The amount of
crowdsourcing utilization varies based on the industry and organization. The effect of crowdsourcing
activities is positive in strategic management and thus seems to be a useful way to act.
Key words: Crowdsourcing; Strategic management; Strategy; Strategy formulation; Strategy
implementation

1 Introduction
Strategies act as guidelines for an organization’s operations. An organization can have several
strategies or just one.A main strategy is often said to be a corporate strategy and it can be considered the
most important strategy of an organization[12]. An organization may have, for example, business
strategies, technology strategies, and research, development, and innovation (RDI) strategies. Strategies
of an organization can be static or dynamic.
An organization should produce products and services which add value for customers, possible
customers, and other stakeholders. An organization should formulate and implement strategies which are
more or less customer oriented. On the other hand, an organization should implement a corporate
strategy which is defined mostly by the owners. Thus, formulation and implementing organizational
strategies means combining knowledge from a variety of sources.
Crowdsourcing is an outsourcing activity where an undefined crowd performs a crowdsourced task
[4]
. Among strategic management an organization can benefit from crowdsourcing, for example, in
innovation activities. Strategic management can benefit from crowdsourcingin various ways.
Crowdsourcing can be an organization’s external or internal activity and it can be more focused or less
focused.
This research explores an organization’s strategic management from a crowdsourcing point of view.
The research isa multi-case study and includes 18 case organizations from a wide range of industry
sectors. The research does not focus on organizations’ strategies themselves but on static and dynamic
strategic management and crowdsourcing utilization in them.
The results of the study indicate that organizations utilize crowdsourcing in several ways in
strategic management. The results of crowdsourcing activities are seen as positive and add useful
elements to strategies. Crowdsourcing adds value to strategy formulationand implementation processes.
Organizations see strategic management mainly as the task of directors, managers, and owners. However,
crowdsourcing can support these activities widely. Crowdsourcing can be utilized in strategy
implementation to distribute knowledge and have the crowd commit more to, for example, an
organization’s products and services.

2 Theoretical Background
This section brings outthe theoretical framework of the study and it has up-to-date literature which
is relevant tothis study. The research has two main focuses; which are an organization’s strategic
management and crowdsourcing. An organization’s strategic management includes strategyformulation
and implementation processes and can be static or dynamic.
2.1 Crowdsourcing
An organization is connected to customers and other stakeholders in multiple ways in its operations.
The basic operation of an organization is to deliver itsproducts or services to customers and other
organizations. It is important to stay in touch with customers, possible customers, employees, and other
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individuals when formulating and implementing an organization’s strategy. The opinion of stakeholders
is important to organizations because it gives them a better chance of making a profit.
Crowdsourcing is constructed from two words: “crowd” and “sourcing”. The crowd is
constructedfrom customers, possible customers, and other individuals. Sourcing refers to outsourcing.
Crowdsourcing is a task taking place inside or outside an organization in anundefined crowd. The crowd
can be small or large. An organization does not define who is going to implement crowdsourced tasks.
However, an organization does define the goal of the crowdsourcing activity which the crowd needs to
pursue. Crowdsourcing can,for example,be implemented between different departments if the
organization is large enough. Howe published his original crowdsourcing article in Wired magazine in
2006 [5]. Howe defines crowdsourcing as follows [4]:
“Crowdsourcing is the act of taking a job traditionally performed by a designated agent (usually
an employee) and outsourcing it to an undefined, generally large group of people in the form of an open
call.”
Crowdsourcing can be used in different situations and can beutilized in an organization’s strategic
management. Crowdsourcing activities may include collaborative web platforms, but it is not
necessary.Dawson has defined crowdsourcing as follows: “Tapping the minds of many”[3]. Dawson’s
definition is wider than Howe’s definition and it includes all crowdsourcing types which are
usingcrowds’knowledge somehow. Crowdfunding is not part of Dawson’s definition from this point of
view. Thus, Howe’s definition seems to be moreinclusivebecause it includes more crowdsourcing types.
Brabham[1] claims that crowdsourcing is not open innovation. Open innovation can be seen as one
form of product development. Open innovation is open to everyone. An example of open innovation is
open source. Anyone can modify a source code and create a new product based on it. Linux is an open
source product which anyone can use and modify freely. All the parts of a product are made available to
everyone in open innovation. Open innovation collects and releases projects outside of an organization.
Crowdsourcing is an act taking place inside or outside of an organization and involves collecting
results from the crowd. An organization can receive innovation, profit and results based on knowledge
collected with crowdsourcing activities. Unlike in open innovation projects or possible project ideas are
not released to the outside in crowdsourcing. A common example of crowdsourcing is Wikipedia where
anyone can write an article and modify existing ones. An example of crowdsourced RDI activities is the
InnoCentive service where the crowd is working with organizations’ RDI problems[6]. The motivation
for solving the problem is a reward; which changes based on the difficultyof the problem.
Crowdfunding can be used for collecting micro or macro amounts of capital; for example, for an
organization or a project [11]. Anyone can participate and donate capital to a crowdfunded project.
Commonly the funder receives the product which will be developed if the organization receives enough
funding for the project’s implementation. Other compensation types can be, for example, royalties or
shares in the company which will be established when a product is ready. Crowdfunding alwaysneeds
tohave an objective. If the crowd is funding a product or servicetheorganization should implement it and
fulfill all of the promises the organization has made.
2.2 Strategy
Strategy is an organizational instrument which guides an organization’s operations. The main
strategy of an organization isdefined as itscorporate strategy. Organizations can have multiple strategies.
Johnson, Whittington, Scholes, Angwim, and Regnér[7] define strategy as the long term direction of an
organization. Thus, strategy is the plan to reach thevision or goal that the directors, managers, and
owners of an organization have specified.
Strategies can be also be created for a short term and they can be formulated, for example,for
different departments or functions of an organization. On the other hand, an organization should have a
corporate strategy which all of the departments and organizational functions will follow. Thus, a
corporate strategy addresses all of the organization’s business units strategies [12]. An organization may
have a corporate strategy which includes the most crucial activities of the organization. A corporate
strategy may be implemented over a short or long time period of time.
A business strategy is formed for a single industry or business area and is focusing on improving
an organization’s position within a specific industry or market segment [16]. Business strategy can be
competitive or cooperative. Competitive business strategy is implemented when an organization is
battling against all of its competitors for advancement. Cooperative business strategy is created when an
organization wants to work with other competitors to gain benefits.
Operative strategies are lower level strategies and they are concerned with how an organization can
deliver effectively the corporate and business strategies in the terms of resources, processes, and

Proceedings of the 11th International Conference on Innovation & Management

·615·

employees [7]. An organization’s operative strategy brings out the ways how an organization is going to
implement what it is pursuing.
An organization may also have a separate RDI strategy. Still, it is quite common that RDI
definitions are included in other strategies. A common way in a technological organization is to
implement a technology strategy. A technology strategy is an organization’s way to the development and
use of technology [16]. On the other hand, strategic choices can be defined also in corporate or business
strategies. Thus, there is not a single or best way to produce a strategy or strategies for an organization.
2.3 Strategic management
Strategic management is the formulation and implementation of an organization’s strategies.
Strategic formulation is a logical activity which includes identifying opportunities and treatsin the
business environment and attaching an estimate of risk to the discernible alternatives [10]. The principal
sub activitiesof strategy formulation include, for example, capability and market segment identification.
This section brings out three strategic management models. Two models are static and one is dynamic.
The static strategic management modelsaim for a process wherethe strategy is first planned and then
strictly implemented after planning. Dynamic strategic management is refreshing strategy constantly if
change occurs, for example, in business environment.
First model is Porter’s wheel of competitive strategy and it is said to be the classic approach for
strategy formulation. Porter’s approach to strategy formulation is based on a combination of goals which
an organization is striving for and the policies by which it is seeking to get there [12]. Porter’s model
involves in essence different tracks to a competitive advantage combining choices about the type of
competitive advantage sought with the scope of the strategic destination in which the competitive
advantage is to be achieved [12]. Figure 1 is illustrating Porter’s wheel of competitive strategy.

Figure 1 Porter’s Wheel of Competitive Strategy [13]

Porter argues that the wheel of competitive strategy is a device for articulating the key aspects of
an organization on competitive strategy on a single page. In the center of the wheel are an organization’s
goals which can be widely defined. The spokes of the wheel are the key operating policies. Policies must
radiate and reflect the goals and must be connected to each other [13]. Porter stresses that management
can be more specific or less specific when articulating these key operating policies.
The second model is Day’s integrated pattern of choices. The model includes four directions,
which are: arena, advantage, access, and activities. Day highlights that change in one will affect other
directions[2]. Change one and all of the other elements of the strategy have to be changed. An
organization should select the best direction from the model. The choice depends on making sense of a
myriad of events, trends, cross-currents, and how the business will spread[2]. Figure 2 is illustrating
Day’s model of an integrated pattern of choices.
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Figure 2

Strategy as an Integrated Pattern of Choices [2]

Day emphasis that the strategy direction is set by four choices. Arena consistsof the markets which
an organizationis serving, business definition, and target segments. Advantage is the position theme that
differentiates the business from its competitors. Access is the communication and distribution channels
used to reach the markets. Activities consist of appropriate scale, scope of activities to be performed,
and alliances [2].

The External World Metaphor

The Business World Metaphor

The Product World Metaphor
Figure 3

The Company World Metaphor

The Buyer World Metaphor

Five Metaphors of Continuous Strategy Ontology [15, 8]

The modern business environment is changing faster than ever.Strategy formulators are trying to
predict the future and its happenings as precisely as they can [8]. Strategies should change when, for
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example, the business environment changes. Dynamic strategies are supporting an organization’s
managers to understand the rapidly changing business environment more closely. Dynamic strategies are
formulated and implemented based on the situation in the business environment. The third model is
dynamic and it is introduced by Vanharanta [15]. Vanharanta’s model is based on ontology and it has six
different metaphors which forms an organizations’ dynamic strategy.One metaphor includes three
dimensions and three projections. Figure 3 is illustrating the external world metaphor, the business
world metaphor, the company world metaphor, the product world metaphor, and the buyer world
metaphor.
The metaphors illustrated in figure 3 are presenting the matters which are important for an
organization’s business activities. An organization can manage the metaphors and add value to its
businesses with the metaphors. Metaphors also facilitate holistic understanding of management issues,
business interrelationships, and company characteristics [15]. The external world metaphor is the
largest-scale link in the metaphor chain that support continuous strategy.Environment, organized world,
and people are the most important components in the metaphor [15]. The business world metaphor is
constructed with the three fundamental components of businesses: capital, work, and people [15].
The company world metaphor defines an organization’s characteristics, capital, and work. People
and their activities are placed on the metaphor which includes, for example, financing, operations, and
management[15]. The company world metaphor is the most crucial link in the metaphor chain. The
product world metaphor includes all of the projections that characterizes the creation of a product which
are: quantity of assets (used assets), activities inside and outside of an organization (structure used), and
activities for creating the product with a finite amount of knowledge (knowledge used) [15]. The buyer
world metaphor highlights the relationships between producer, product, and buyer [15]. The sixth
metaphor depicts the metaphor chain of the five in active use. The sixth metaphor of the chain is the
company continuum metaphor and it is illustrated in figure 4.

Figure 4 The Company Continuum Metaphor of Continuous Strategy Ontology [15, 8]

The company continuum metaphor’s aim is combine the dynamic contents of data, information and
knowledge in the metaphors chain [15]. The flags in the company continuum metaphors illustrates people
who accomplish an organization’s growth. The continuous strategy ontology is holistic understanding
for managing and value creation for an organization.The company continuum metaphor can be imaged
to be an integrated implementation method using a knowledge oriented environment or a concept map
for navigating in and combining the dynamic contents of metaphors in the metaphor chain [15].
The continuous strategy ontology is constructed with metaphorical insight in the company which is
seen as part of the living system. Metaphors illustrate conceptual models and they are utilized to
implement a coherent picture of the real world that exists inside and outsideof an organization[15]. The
model can be used for formulating and implementing dynamic strategies which are changing constantly.
Vanharanta highlights that these metaphors can be supported with an organization’s information
technology (IT) systems.
The continuous strategy ontology model is one of the most usefulmodelsfrom a crowdsourcing
point of view because crowdsourcing can be utilized for constantly revising strategy by using internal
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and external individuals in the crowd.Market demands are affecting an organization’s strategies through
the crowd which leads to more market oriented strategies. Thus, this creates pressure inside an
organization to implement more valuable products and services to the crowd which are, in the final stage,
sold to the crowds’ individuals.

3 Methodology
The research is based on case studies. The case organizations are implementing strategic
management activities in their organizations and are familiar with crowdsourcing. Multiple persons were
invited to research sessions. The number of respondents per organization was from one to nine persons.
The case organizations are micro, small, medium, and large. The respondents were operating in top
management, middle management, line management, RDI management, project management, or were
specialists.
The empirical data of this study was collected using interviews and a web survey. The study
included 18 case organizations from a wide range of industry sectors. The total number of respondents
for the interviews and survey was 44 persons. In total, 31 persons participated in interview sessions
where they were group interviewed in their organizations. Of the 31 persons who took part in the
interviews 29 also responded to the survey which means that two only participated in the interviews.
The survey had 42 respondents in total. The industries involved included communications, measurement
device manufacturing, communications and relationships, consulting, communications and networks,
logistics, aviation, communications and financing, information technology, energy and the environment,
publishing, software and systems, education, news, and confectionary.
The researcher introduced the research area to the respondents. The survey had 109 questions
which were qualitative and quantitative questions. The survey included questions and answers which are
not relevant to this study. These questions and answers were excluded from this paper. The terms used in
this study were introduced to the respondents. A common understanding of the study was required in the
case organizations before answering the web survey and taking part in the interview.
The study is qualitative and the analysis of the answers was implemented using qualitative methods.
The results include an analysis of crowdsourcing utilization fromastrategy formulation and
implementation point of view. Crowdsourcing is discussed and analyzed via static and dynamic strategic
management and incorporatedinto strategic management.

4 Findings
This section sheds lighton the results of the study. First the results are divided into internal and
external crowdsourcing activities in strategic management. Second the results are embedded into
existing knowledge of static and dynamic strategic management.
Strategic management is about the formulation and implementation of an organization’s strategy.
Managers and employeesexecute strategy based on an organization’s interests. An organization can have
multiple level strategies or just a single one. This is commonly based on an organization’s size.
Strategyformulation and implementation can benefit from crowdsourcing. Thus, crowdsourcing creates
knowledge in an organization, for example, about markets and customers. Crowd includes customers,
possible customers, and other individuals including an organization’s own employees.
Crowdsourcing can be the strategic choice of an organization because it brings new knowledge to
directors, managers, and other shareholders to support strategic management. Based on this study
internal and external crowdsourcing exists in an organization’s strategic management. However,
crowdsourcing is not utilized in every organization. These organizations point out that formulation and
implementationof strategy is the task of directors, managers, and executive groups. Still, most case
organizations are utilizing crowdsourcing in several ways based on this study.
4.1 Internal crowdsourcing activities in strategic management
Internal crowdsourcing tasks are carried out inside of an organization. Internal crowdsourcing
activities are targeted mainly at employees. However, an organization should be large enough so that
internal crowdsourcing tasks could be implemented as a part of strategic management. On the other
hand, all size organizations can benefit from external crowdsourcing.
An organization can involve employees in the strategic formulation process with crowdsourcing.
An organization can send questionnaires to employees, for example, to find out which thematic areas are
important from an employees’ point of view. These can be, for example, simple queries to strengthen or
change assumptions which directorsand managers have. On the other hand, this can create new
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knowledge for directorsand managers about how an organization should proceed in the future.
Employees’ can keep strategy based questionnaires as trivial and do not see the point of the
questionnaires. Thus, managers should always pay attention and highlight the importance of theinternal
crowdsourcing activities.
Values are important to an organization’sstrategic management. It is common that employees
participate in the value creation process. Values are requested from all employees in an organization.
Directors and managers get a lot of different values which describe an organization and its activities. On
the other hand, directors and managers can implement voting of predefined values to employees. This is
common when the directors and managers of an organization want to define values but want to know
which values are most important to employees.
Crowdsourcing can also be used for changing the employee’sperceptionoforganization related
matters. This supports communication and implementation of strategy. Employees can be more
committed to strategy when they have participated in the strategy formulation process. On the other
hand, directors and managers should understand that the opinion of owners always comes first and it
should be followed in strategy formulation. Nevertheless, engagement of employees makes strategy
communication and implementation easier. However, an organization should consider which channels to
use in communications.
Open executive board is utilized in organizations and it can be identified as an internal
crowdsourcing activity. Anyone inside of an organization can participate in open executive board
meetings. Meetings enablethe possibility for employees to bring ideas to the executive board which may
lead to innovations inside and outside of an organization. On the other hand, open executive board
meetings can grow too big if all can access them. Thus, an organization should consider when to use
open access executive boardsand which businesses would benefit from these activities.
Strategy implementation can be measured with internal crowdsourcing. The results of
measurements create knowledge of how well employees of an organization have understood strategy.
On the other hand, measures also create knowledge of how well managers have communicated strategy
and its aspects in an organization. This information could be used for understanding overall management
performance in an organization. Management compensation systems could be based in part on this
knowledge.
Crowdsourcing, in its nature, is at least partly anIT based activity. Some organizations have its own
crowdsourcing IT systems. However, common IT systems, such as email and internal collaboration tools,
are used for crowdsourcing activities.Still, an organization could implement crowdsourcing tasks in part
with IT systems. Frequently organizationsare utilizing IT systems to gain knowledge of which
individuals from the crowd arethe active onesand are participating or could participate in an
organization’s activities.
4.2 External crowdsourcing activities in strategic management
External crowdsourcing tasks are executed outside of an organization and can be implemented in
every size of organization to create knowledge. External knowledge may also create new innovations for
an organization. These innovations normally have a high demand on the markets. Thus, an organization
is lowering the risk ofthe possible failure of an innovation launch when ideas are also collectedfrom
outside of an organization. External crowdsourcing activities support strategic management in several
ways.
Crowdsourcing is utilized to scan weak signals and forming megatrends in the markets. Crowd can
have more knowledge than a single individual or a group of people inside an organization. An
organization should recognizemegatrends and weak signals in strategic management because these have
an influence on an organization’s strategies. Corporate strategy may stay the interest of an organization’s
owners but, for example, RDI strategy could have a major effect on new technologies or competitors’
products and services. However, an organization should analyze carefully which signals it will respond
to,based onits operational capabilities.
Market research is important for collecting information about markets and customers.
Crowdsourcing can be useful in market research. The crowd can give advice on how marketscould actin
specific situations. A crowd’s individuals can create knowledge where an organization’s products or
services would performthe best. This can open up new markets for an organization and support market
penetration. The knowledgeis useful when an organization is implementing or refreshing its strategies.
An organization can use this knowledge for finding new business areas which may have a wide effect on
an organization’s strategic management.
Strategies can guide an organization to a new position in the markets. Strategies include
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development steps for an organization and can include new product or service development plans. An
organization can utilize crowdsourcing to gain knowledge about which innovations could have a
demand in the markets. Organizationsthat gain knowledge about the products and services which it
offers can use this knowledge in strategic management when formulating strategyInnovations can be
incremental, really new, or radical. However, an organization should consider which relevant
development ideas are best to develop. Crowd can give ideas which an organization is not able to
implement within its capabilities.
The crowdsourcing can be used for defining what an organization’s products and services are and
what they mean for the crowd. An organization could gain knowledge about a product’s or service’s
usage in the markets. The crowd could experience an organization’s products and services in another
way than the organization which is producing the products and services thought they would. This
knowledge can be utilized when formulating and implementing strategy. In strategy formulation an
organization can create strategy which is more customer focused because of this knowledge. On the
other hand, implementation of strategy becomes easier because managershave knowledgeabout how the
markets are experiencingan organization’s products and services.
Crowdsourcing is also adjustingthe crowd’s point of view to an organization’s products and
servicesduring strategy implementation. Crowdsourcing is an enabler for these activities. It can be
utilized for opening discussions for the crowd and justifying crowds’ point of view. An organization
should carefully analyze the responses of the crowd. However, organizations should not argue with the
crowds’ individuals.An organization should understand why the crowd is acting as it does and alter the
crowds’ point of view. This might also be a threat to an organization. An organization’s reputation is on
the line in these activities. Thus, an organization should always be active in the IT environments and
social networks that it selects.
External crowdsourcing is implemented in several web based IT systems. Organizations
owningexternal crowdsourcing platforms are mostly collaboration based. External crowd can give
opinions for specific matters through the web platforms. Organizations are using, for example, blog
platforms to activate the crowd. An organization’s employee can write a blog entry where the crowd can
comment on matters related to what is written. An organization can gain benefit from these comments in
strategic management. Organizations are also using external social network platforms like Facebook and
Twitter to gaining knowledge from the crowd.
4.3 Embedding findings to static and dynamic strategic management
Two main crowdsourcing implementations were identified in this study: internal and external. Both
can be valuable to an organization’s strategic management. However, an organization’s size limits
internal crowdsourcing activities. Three different strategic management models were introduced in this
study. Porter’s and Day’s models are defined in this study as static. Vanharanta’s model is defined as a
dynamic one. This section discusses crowdsourcing utilization in static and dynamic strategic
management.

Figure 5

Crowdsourcing Usage in Static Strategic Management
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Crowdsourcing can be utilized in static strategic management. Static strategic management models
include several tasks which can be implemented in strategy formulation. These tasks include, for
example, analyzing business opportunities, internal capabilities of an organization, and environment
analysis. An organization should collect knowledge widely both inside and outside of an organization
before strategy formulation and during strategy implementation. Markets can be analyzed using
crowdsourcing to find appropriate or totally new market segments. On the other hand, an organization
should consider which markets are appropriate for its capabilities. Figure 5 is illustrating crowdsourcing
usage in static strategic management.
External crowd can be also be used as workers in an organization as figure 5 is illustrating. This
can mean, for example in the IT industry, using crowd to implemented modules for an IT system. This is
quite common in the field of open source. An organization can partly rely on the crowds’ knowledge.
This can mean a smaller amount of resources being required inside the organization. However, platforms
like Freelancer can provide crowd employees which can implement a project in part or completely. On
the other hand, an organization should consider the quality of the results and be precise in its
requirements. Crowd employeescan require reward for the work they implement. On the other hand, the
motivation can also be learning and knowledge about an organization’s forthcoming products or services.
Other motivations are, for example, altruism, fun, becoming an expert in some minor field, as well as
other social rewards [9]. An organization can affect the crowd and its knowledge with crowdsourcing
during strategy implementation as illustrated in figure 5. Thus, an organization can change the crowds’
opinions of its products and services during strategy implementation.
Dynamic strategic management models can benefit crowdsourcing more than static models.
Dynamic strategies are changed when changes occurs, for example, in an organization’s business
environment. Vanharanta’s model highlights metaphors which are relevant to an organization’s strategies.
Based on the metaphors it is possible to implement a crowdsourcing IT system which, for example,
analyses markets using crowdsourcing. Crowd can, for example, answer questions which are related to
an organization’s metaphors.Dynamic strategy is then constantly changing based on the crowds’ answers.
An organization should be extremely versatilewhen adapting new manners to gain benefit from dynamic
strategy. Figure 6 is illustrating crowdsourcing utilization in dynamic strategic management.

Figure 6

Crowdsourcing Usage in Dynamic Strategic Management

Dynamic strategies can also be called woven strategies. Salo argues that ITsystems can support
strategic management [14]. Crowdsourcing can be utilized for collecting knowledge from the crowd using
IT systems. An organization can implement a questionnaire where the crowd can give answers. The
questionnaire should be simple enough so that an organization could gain more knowledge from the
crowd. If questions are too difficult or the questionnaire is too long it might lead to a failure in
knowledge collection. Crowd can give input to IT system which then processes the data and generates
output for directors and managers. Directors and managers can then use this knowledge to make more
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profitable decisions. As presented in figure 6the crowd can have an effect on an organization’s dynamic
strategy through the woven strategy IT system. An organization can also affect the crowd’s opinion of its
products and services through crowdsourcing in dynamic strategic management. Nevertheless, an
organization can have dynamic and static strategies which makes an organization more stable.
4.4 Discussions
Crowdsourcing can be an internal or external activity of an organization and it can be used in both
static and dynamic strategic management. Crowdsourcing is defined by the directors and managers of an
organization. Crowdsourcing iswidely definedin organizations and it is utilized inthe formulation and
implementation processes of different level strategies. Thus, an organization should recognize what
crowdsourcing really means in their organization. This way directors and managers can utilize
crowdsourcing more effectively. Some case organizations consider crowdsourcing to be a part of an
organization’s culture. Thus, it cannot be separated from an organization’s activities and it has a crucial
role in everyday operations.
Directors and managers formulateand implementstrategies. Strategy formulation and
implementation can be supported with crowdsourcing. Strategy formulators and executorsplay a crucial
role in an organization. Directors and managers should be aware that they do not necessarily understand
everything that is happening in the markets. Crowdsourcing can be a model for collecting new
knowledge to support strategic management. Nevertheless, static and dynamic strategic management
can benefit from crowdsourcingin several ways.
Based on this study, strategy is easier to put into practice with internal crowdsourcing. An
organization’s employees are more committed to the strategy if they have the possibility to take part in
the strategy formulation. Thus, communication of the strategy becomes easier with crowdsourcing
because employees already have knowledge about the strategy before implementation. An organization
should utilize internal and external knowledge while formulating and implementing strategies. This
knowledge gives an organization understanding about the markets along with other key themes which
are required to formulate the strategy.

5 Conclusions
This paper has researched how crowdsourcing is utilized in strategic management. The results
indicate that crowdsourcing can be utilized in several ways. However, the benefits of crowdsourcingin
an organization’s strategic management should be considered carefully. This research highlightedwhich
crowdsourcing implementationsorganizations can use in the strategy formulation and implementation
processes.
Strategy implementation encompassesexecutinga strategy. This means several things inside and
outside of an organization. Crowdsourcing utilization in strategy implementation adds to an employee’s
commitment to the strategy inside an organization. Thus, employees should participate in
strategyformulation. However, some parts of the strategy cannot be crowdsourced. Crowdsourcing can
be utilized for gathering customers, possible customers, or other individuals to participate in an
organization’s activities. This means more than just buying an organization’s products and services.
Crowdsourcing is not necessarily a formally recognized operation in organizations based on this
research. However, organizations are using crowdsourcing internally and externally in several ways to
gathering knowledge to support strategic management. On the other hand, crowdsourcing can also be a
strategic choice in organizations. An organization can see crowdsourcing as a valuable tool for
understanding the needs of the markets.
Crowdsourcing is tapping an organization’s internal and external crowds’ mind. The crowd consists
of multiple individuals who are interested in an organization’s products and services. An organization’s
crowd may consist of only those persons who might be already customers. Thus, an organization should
find individuals who are not part of the crowd already. These individuals can give ideas for an
organization which might lead to innovative products and services or even to new markets.
This research has focused on crowdsourcing utilization in strategic management in a wide range of
industry sectors. More industry specific research is required on crowdsourcing utilization in an
organization’s activities. Moreover, research is required on organizations’ strategic choices and
crowdsourcing. Based on this research crowdsourcing can be an organization’s strategic choice and it
can be seen as vital in an organization’s activities.Nevertheless, proper use of crowdsourcing can be an
organization’s competitive advantage.
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Abstract: This paper studies how different agents acting in society may contribute to the development
of a conscious-consumer behavior and a possible framework for that purpose. This requires an
interdisciplinary approach for the analysis of ways that all stake holders: the public, private sectors as
well as the NGOs may interact to promote this kind of behavior in society as a whole. For this purpose,
it was developed a framework use for a survey focusing representatives of these stakeholders that show
a low interest regarding the public and media sectors, but some concern regarding NGOs and private
companies fostering sustainable practices.
Key words: Conscious-consumer behavior; Conscious consumption; Conscious production; Circular
economy

1 Introduction
For many years social and environmental issues have concerned only the State and
environmentalists. However, these issues have been intensely discussed by a number of other players in
society since the beginning of the 21st century. In literature there are several authors, who criticize the
traditional practices of consumption (HENDERSON, 1999; ASSADOURIAN, 2013; SEN, 1999), and
then justifying that the increase of offer and production is not aligned to social and environment
problems.
The proposal of reviewing practices of consumption paves the way for new concepts such as
“green consumption”, “sustainable consumption” or “conscious consumption” (HAWKEN; LOVINS;
LOVINS, 2008). Nevertheless, individual expectations for comfort and wealth virtually guaranteed a
worldwide growth of consumption per capita. In fact, in order to maintain this consumption it is
necessary to make lots of investments to explore fossil fuels and other non-renewable resources which
are vital to society. It increases the chances that these resources will become increasingly scarce
(ENGELMAN, 2013; MORIN, 2013); moreover is becoming increasingly relevant to consider the
producing-consumer life cycle saving paradigm of Vaclav Smil (SMIL, 2013).
This economic growth-oriented perspective is part of a mistaking between growth – which is
related to the increase of consumption and to the purchase power– and the development to be analyzed
in the light of the perspective of evolution, transformation and life promotion ( HENDERSON, 1996 ).
According to the WWF, already by 2012 we demanded more natural resources in eight months than
what it takes the Earth 12 months to produce. For the rest of the year, we lived on resources borrowed
from future generations.
In this context, public or private institutions often explore the resources in a rate of progression
immensely greater than the ability the Earth has to regenerate, thus eliminating its capacity of resilience.
Furthermore, it can be argued that non-renewable material is the major driver of industrial economy
growth, but growth and development are not always connected, and the real development must be
defined in terms or improvement of the sustainable human well-being, and not only the growth of the
material consumption or wealth per capita(ASSADOURIAN, 2013; SEN, 2000).
In this manner, individuals, companies and government should be less worried about the current
economy status and focus on the future ability to protect life. In order to do so, society has to be globally
connected not only by political, economical and technical systems, but also by means of biophysical
systems of support to life on Earth (MORIN, 2013). This generates a social and environmental status
globally intended, once a significant fraction of challenge for a sustainable future comes from making
biosphere services visible in people’s mind, in economical and finance transactions, and in society as a
whole (FOLKE, 2013; GENG et al., 2012).
Faced with this change of economical focus, the struggle against shortage requires a comprehensive
social effort to protect the remaining resources inventories and make their use more intelligent. The
major challenge is to increase the productivity substantially with less use of non-renewable resources. A
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model such as “circular economy” emphasizes the fulfillment of these economic demands and rethinks
about the waste of resources in the linear flow that characterized industrial economies (MOORE; REES,
2013; LI; CHEN, 2012; HU, 2011; ZHU; GENG; LAI, 2010; YUAN; BI; MORIGUICHI, 2006).
In this manner, in order to develop a circular economy, it is required policies intended for
maintaining non-renewable resources, as well as policies that generate more intelligent standards of
production and consumption. One of the keys for this circular economy is the development of products
which anticipate their recycling – such as parts of BMW cars – and have bar codes containing
information about the metal content and its possibilities of recycling (GENG et al., 2012; LI; CHEN,
2012; MOORE; REES, 2013).
Based on the facts presented herein, an important question is made: how to develop an attitude
towards conscious consumption? The answer contributes to the systemic comprehension of the
production chain that incorporates from raw material extraction to post consumption.
It is important to highlight that the producer agent will only be concerned about conscious
production if the consumer concludes that this behavior builds value to their assets and services. Thus,
the present work is aimed at understanding that a number of society agents enable the development of an
attitude towards conscious consumption.

2 Theoretical Framework
2.1 Conscious production and consumption
Individuals and organizations promote changes in the environment they are inserted in order to
fulfill needs and expectations, and companies make use of every form of resource to design and produce
new assets and services. This kind of action, promoted by organizations for the supply of products, is
not usually motive of disapproval because the dangers caused by consumption decision-taking and use
of resources to improve business profits do not take into account social and environmental
consciousness (ENGELMAN, 2013; HAWKEN; LOVINS; LOVINS, 2002).
One issue to be highlighted in the organizational speech is the concept of conscious consumption. It
has been dealt with in such manner that there is a feeling that the consumer is the main responsible for
the conscious consumption. In this case, the production impact are not seen as major agent causing
damages, thus making this speech farther from the practice and leading to a deviation from the root of
the problem (GENG et al., 2012; LI; CHEN, 2012). The same issue is very well dealt with in the idea of
the circular economy (LI; CHEN, 2012; HU, 2011; ZHU; GENG; LAI, 2010; YUAN; BI;
MORIGUICHI, 2006).Therefore, as we may see already today, the inconsequent anthropic action may
be causing serious social and environmental problems
As emphasized by Baumann, Boons, and Bragd (2002), the development idea of a product is a result
from an internal process, although related to a production chain influenced by other factors which play
some role in production, consumption, recycling, and reuse of products. Besides, society as a whole can
also interfere on the choices of a company by means of the media, the politics, the technology
development, etc.
When focusing on the idea of conscious consumption and on the organizational perspective it is
observed that a change in the behavior of the customer can interfere on the reality of the conventional
production by obsessive consumption. It seems clear, then, that the conventional production of assets
and services is feed by the consumerism, that is, an obsession to purchase seduced by modernity and the
access promoted by globalization and mass media. In fact Bauman (2007) describes that the booster
element of a consumerist activity is no longer a measurable set of naturally articulated necessities. For
the author, this activity increasingly reflects the desire, like a much more volatile, ephemeral, evasive,
fanciful, and no-parameter entity. However, the conscious consumption interrupts this vicious cycle that
is harmful to every part involved in the process (HENDERSON, 1998; MORIN, 2013; GORE, 2013).
A solution for this perverse game, at least in one of its links, focus on the change of the consumer
behavior. In fact, the process followed by the consumer to search and assess the several alternatives of
market assets and services must be seen by managers as something changeable and possible to be
influenced by actions of social and environmental responsibility; actually regarding consumption one
should consider symbolic, cultural and political nature of behind social behavior.
So it seems that a change to a more conscious behavior is a vital factor to change current
standards of production and consumption, for this purpose it’s necessary to involve producers and
consumers (DOWBOR, 2013; SEYFANG, 2006); and in particular to promote a producer&consumercitizenship behavior based on joint principles of environment and economy in the process of
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decision-making that balance individual and collective needs and benefits for all(WCDE, 1987; UNEP,
2013).
According to Harrison (2003; 2005), the role of consumer must be seen as an inductor factor of
corporative ethical behavior. Moreover, consumers themselves are players to be more proactive, moving
from an individualistic paradigm to a more ethical view of their own role in society in a way that the
improvement of natural resources may be encouraged, besides the reorientation of technology
development towards a more sustainable production. Mackey and Sisodia (2014) point out that a
conscious production leads to an escape from the capitalism standpoint identified by greed, selfishness,
and exploration.
Robinson (2004) states that sustainability is a matter of human behavior and negotiation about the
future in a scenario of deep and uncertain contingencies. For an effective and more sustainable
consumption, it is paramount that: the government plays a more active role, companies take more
seriously its social and environmental responsibility, and a higher individual awareness and involvement
of other social players(UNEP, 2013; HENDERSON, 1996).
Based on this scenario, it is highlighted that there is a dichotomy between productivity and need to
change consumption practices – the latter, a key factor to develop a value chain that goes beyond the
self-interests. The focus should be the planetary biosphere; and for this purpose no doubt education
should play an essential role to help developing a consumer citizenship.
2.2 Consumer behavior
The market usually works on rationality towards the survival of companies and based on a market
of inclusion accessibility to potential consumers. This is a phenomenon increasingly spread by the
globalization of the economies, which makes the market more competitive for companies and more
attractive to consumers since the offer for assets and services increases; as a matter of fact organizations
have being applying a lot of tools and developing research in order to better understand consumers
behavior when making a purchase decision.
The purchase process starts when the need is recognized and the individual searches for
information. The effort made depends on the involvement and commitment of the costumer with the
purchase itself. The influence of several factors may be noticed in the degree of desire for goods and
services and the increase of the satisfaction after the purchase. It can provide both rational and
emotional arguments to help the costumers decide, which in turn may or may not determine their
concern about a green future.
Besides these steps, consumers are stimulated by other factors which affect their purchase behavior
and may generate a positive or negative attitude in what concerns assets and services of an organization.
These factors of influence are demonstrated by Blackwell, Miniard, and Engel (2005) divided into three
categories, as follows: a) Individual differences: demography, psychography, values and personality,
costumer resources, motivation, knowledge, and attitude; b) Environmental influences: social class,
family, personal influence, and condition; c) Psychology process: information processing, learning,
change of behavior, and attitude. Actually today there is a lot of interest on neuromarketing
(ŻURAWICKI, 2010).
Also according to Mowen and Minor (2003), the decision-taking process is related to internal
personal factors or directly associated with the costumer; and external environmental factors to which
costumers are related and depend on. Nevertheless, the consumer may not be aware that this relationship
is being established, and the level of influence an individual or group can exercise on a purchase
behavior depends on their relationship.
Thus, when understanding the adoption process and the influencing points, it can be established
policies and factors to lead consumers to have a sustainable consumption behavior. However,
consumption-related habits are not easy to change, especially when there is the perception that the
transformation does not result in a general and significant improvement, and that efforts are not shared
by other consumers. Fortunately on his more recent work Kotler recommends that organizations should
have a more holistic view and develop a closer link with its clients, promote planetary sustainability
and take care of the poor( KOTLER, 2010 ). This clear shows a new trend that may take some time
to evolve, but as it was mentioned by Ban Ki-moon at the UN Global Compact Leaders Summit
meeting recently( UN GLOBAL COMPACT, 2013 ): “Companies that take their responsibilities to
people and the planet seriously will increasingly be in the vanguard. That is why the investment
community is looking closely at sustainability and factors like environmental stewardship, labour
standards, social responsibility and good governance. In short, business can no longer ignore its social
and environmental responsibilities”
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2.3 The agents of society and conscious consumption
As indicated before, the process of production and consumptions is described as a complex
interlinked and interdependent system. The production chain is influenced by the behavior presented in
society, or more specific, by its target costumer. On the other hand, this behavior is also influenced by
government politics, available products, and cultural factors, among others.
As for the conscious consumption, it is constituted of a flow directed to offer of assets and services,
but also originated from change of habits of a social individual. In this manner, it is necessary to
understand the influence of several agents in the production and consumption chain, as shown in Figure
1.
O P E N R E L AT I O N S H I P O F C O N S U M P T I O N

INFLUENCERS AGENTS OF CONSUMPTION

COMPETIDORS

NGOs

MEDIA

GOVERNMENT

C L O S E D R E L AT I O N S H I P O F C O N S U M P T I O N

ORGANIZATION

PRODUCTS

COSTUMERS

FEEDBACK

Figure1 – Relationship of Production and Consumption
Source: elaborated by the authors, 2014.

As shown in Figure 1, and as in any living system, there are closed (internal) and open (external)
interrelated aspects from which the whole complex dynamics evolves. Therefore, when attempting to
understand a more conscious consumption-oriented behavior, we may say that the closed system does
not stimulate it unless forced or caused by fails, while in the open system several agents present in the
environment actively induce this behavior. Thus, this figure give us a framework to understand the
complex dynamics through which these agents may be able to influence behavior in both production and
consumer units; in order to foster hence how to proceed if we wish to foster a more systemic conscious
behavior.

3 Methodological Procedures
The present study was developed by using the deductive method, which consists of the inquiry of
particular assumptions drawn from theoretical reflection. This procedure allows, by means of reasoning
in growing order, the appointment of specific concepts and the answers to the problematic proposed
(MARSHALL; ROSSMAN, 2010; YIN, 2005; CRESWELL, 2013). Thereby, this study is an
exploratory and descriptive research for the great familiarity on the subject with the proposed inquiry
and analysis of various sources of evidence (MARSHALL; ROSSMAN, 2010; CRESWELL, 2013).
In this case, we initially surveyed and analyzed sources in bibliographical and documentary form.
The first step was to build up the theoretical framework and protocol analysis aimed to characterize the
study variables for the analysis and discussion of the data collected (YIN,2003). This part of work was
central to the organization of the conceptual component of this study and the construction of categories
of analysis (CRESWELL, 2013). These categories have created qualitative indicators, which allowed the
inference of knowledge obtained by data collection.
Thus, the present work focuses the role of four players, as follows in the Table 1. Based on these
proposition, it was applied a qualitative approach in order to aid in the understanding of the phenomena
studied, since its use in this type of research is a way of access to social realities to explore relationships
in the context of this research.The idea is to understand the social processes that occur in a given
scenario or context (YIN, 2003; MARSHALL; ROSSMAN, 2010).
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Table 1 Categories for Conscious Consumption Analysis
references
Theme
The role of the Government
HAWKEN; LOVINS; LOVINS, 2002; MORIN, 2013; HENDERSON,
in conscious consumption
1991; HENDERSON, 2003; SEN, 2000; GENG et al., 2012
The role of the media
MORIN, 2013; BAUMANN, BOONS & BRAGD, 2002;
in conscious consumption
HAWKEN; LOVINS; LOVINS, 2002; HENDERSON,
1991;
The role of organizations
HENDERSON, 2003; VEIGA, 2005; ASSADOURIAN, 2013; GENG et al.,
in conscious consumption
2012; LI; CHEN, 2012; HU, 2011; ZHU; GENG; LAI, 2010
The role of NGOs
AKATU, 2008; SILVA et al., 2013; PANAROTTO, 2008; PNUMA, 2014
in conscious consumption
Source: elaborated by the authors, 2014.

In this manner, it was conducted the comparison between the data collected with the literature
research and document initially raised. It was used the technique of paraphrasing (YIN, 2003) aimed at
facilitating the building of the elements required for the analysis and investigation of the information
observed in the cases searched and studied.

4 Analyses and Discussion of Results
For this purpose it was search for published papers reports and so in Brazil whatever was
published regarding Conscious Consumption in the stakeholders network mentioned before
( Government, Media, Corporations and NGOs) along the year 2103 and the beginning of 2104 ( up to
June 2014 )
4.1 Presentation of empirical evidence for the actions of conscious consumption
4.1.1 Federal government of Brazil
Four governmental sites were used when searching for information as it is shown in Table 2
Table 2

SOURCE
Brazilian Gov. Site

Sources of Search on the Brazilian Government
LINK
http://www2.planalto.gov.br/@@busca?SearchableText=consu
mo+consciente
http://www.brasil.gov.br/@@busca?sort_on=Date&sort_order=
reverse&SearchableText=consumo%20consciente
http://sistemasweb.agricultura.gov.br/sislegis/action/detalhaAto
.do?method=consultarLegislacaoFederal

Brazilian Gov.
Federal Site
SISLEGIS
(Laws System )
Federal Laws
https://legislacao.planalto.gov.br/
System
Source: elaborated by the authors, 2014.

No. OF RESULTS
34 itens
104 itens
14 itens
0 itens

When searching at Brazilian Governmental site, no evidence was found in documents or other
programs regarding proposals for promoting Brazilian citizens conscious consumer. It is noteworthy that
one of the first document refers to a speech of President Dilma to Congress on the “Brazilian
Agroecological Plan” (DILMA, 2014), where no mention whatsoever was made regarding conscious
consumption. Another document found was a message to the National Congress in 2014 (BRAZIL,
2014), this document contains 468 pages and where is not mentioned at all terms like “conscious
consumption”; “Sustainable consumption” or “green consumption”; moreover when searching for the
word “consumer” the document stresses “consumption stimulus”, that considered activities related to f
goods and services without any concern for sustainability.
On the other hand it was found a “Plan of action for Sustainable Production and Consumption”
(PPCS),developed by the Strategic Planning Group of the Inter ministerial Commission on
Sustainability in Public Administration (CISAP). Established by Decree No. 7,746, of June 5, 2012, this
instrument defines what and how each ministry should do to stimulate production processes considered
sustainable. This was primarily an initiative related to prepare for the sporting events (World Cup 2014
and Olympics 2016)
Another governmental initiative regarding conscious consumption was related to the regulation of
“Incentive Program Densification Technology and Innovation Supply Chain Motor Vehicles”
(Self-Innovation) which aims to encourage the production and technological development of the
automobile industry in the country through incentives such as the presumed credit Industrialized
Products Tax (IPI) of up to 30 percentage points (BRAZIL, 2014). This program includes companies
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producing vehicles in Brazil, either as selling or else presenting investment projects.
Therefore, it could be verified that there is still no practical nationwide consumer consciousness
educational program. Moreover several policies to encourage the purchase of goods and services by
Brazilian citizens were perceived. However It was also observed some programs for developing
booklets explaining what are organic products as in the case of the Ministries of Agriculture, Livestock
and Supply (MAPA) and the Social Development and Fight against Hunger (MDS) who have applied
£ 992 million to establish a cooperation agreement for elaborating and printing materials used in
educational campaigns to educate the public with regard to organic and sustainable products. It is
noteworthy to mention that it seems that this kind of program, related to Brazilian organic and
sustainable products is also related to the world sporting events.
In the Brazilian Federal site it’s called the attention an action of the Ministry of Environment
(MMA) and the Brazilian Association of Supermarkets (ABRAS) suggesting that the program “Make
use of the success of the campaign ‘A Bag is a bag’, which, in 2010, enabled the reduction of 5 billion
units and enhanced a change of attitude on the part of consumers”. This action highlights that does not
advocate banning the bags, but the reduction and conscious use of the product (PORTAL BRAZIL,
2013). It is worthwhile to observe that the use of plastic bags in Brazil, particularly at Supermarkets is
common and has no restrictions on the contrary when Sao Paulo Mayor Gilberto Kassab tried to inhibit
its use by means of Law No. 15,374, of May 18, 2011, many businesses and citizens were dissatisfied,
so it was not implemented any more.
In the SISLEGIS site there were a few items, but the only one that seems relevant was the one
regarding “law of solid waste” Decree No. 7,404, of December 23, 2010 (SISLEGIS, 2014). On the
remaining records treated on the stimulus to consumption. Federal legislation there was nothing relevant
found.
4.1.2 Mídia
Regarding the Midia the search considered the two most important newspapers of Brazil (Folha de
São Paulo e Estado de São Paulo ) as well as two of the most popular magazines ( Veja e Exame )
On the Journal State of São Paulo - www.estadao.com.br - when seeking for the term "conscious
consumption” were found 661 records were in the following areas: Opinion (188); Economics (179);
General (137); Culture (72); News (45). However, there were not found any relevant or current reports
on the issue of conscious consumption. Actually there was a need to seek for More information to
eight stories that speak of urban policy, wildlife and deforestation, and only a story that speaks of the
action of the mayor of São Paulo on the distribution of minhocários (ESTADÃO, 2014) were found, that
may be considered as related to conscious consumption. On the search in the newspaper Folha de São
Paulo - http://www.folha.uol.com.br/ - it was possible to perform a filter by period (01.01.2013 to
21.06.2014), in this action 72 records were found, and these records was largely related to conscious
consumption (FOLHA DE SÃO PAULO, 2014). Thus, we can say that this journal presents a content
geared to inform and educate the reading public about conscientious consumption, even being this in a
small amount. On the other hand the more popular newspaper Folha de São Paulo http://www.folha.uol.com.br/ - it was possible to filter by period (01.01.2013 to 06.21.2014); and 72
records were found, largely related to conscious consumption (FOLHA DE SÃO PAULO, 2014). So it
seems that this newspaper, at least to small extent, is trying to inform and educate the public about
conscientious consumption.
Regarding the Magazines at Exame - http://exame.abril.com.br - 136 results were found for
conscious consumption, but on the cover only one was related to conscious consumption; and in VEJA
(www.veja.com.br) only19 records were found in the same period 01.01.2013 to 21.06.2014 and of
these only two were considered focusing consumer awareness.
On the other hand there is a not very well known magazine called “Conscious Consumer Magazine”
(http://consumidorconsciente.eco.br/) and another one called “Modern Consumer Magazine” that deal
with conscious consumption reports (http://consumidorconsciente.eco.br/).
4.1.3 NGOs
There are many that seem to deal with promoting Conscious Consuming but in fact there is only
one that is really relevant in Brazil that serve as reference for all the others : The Akatu institute
(www.akatu.org.br ) that on its site includes many videos, posters, games, among others. Partnerships
are diverse and portal access is easy and friendly. Moreover, when searching for media and other matters
it was also possible to verify the presence of this institution as a National reference in actions for
conscious consumption
4.1.4 Companies
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The survey included three major consumer goods multinational corporations operating in Brazil
(Unilever, Proctor & Gamble and Nestle) regarding their initiatives about production and conscious
consumption. In the Unilever site - www.unilever.com.br –,a company that has being in Brazil for the
last eighty-five years (Unilever, 2014), its mentioned for example “sustainable living” and they called
attention to the fact that: “As a multinational, multi-local company, we wish to contribute to the solution
of global environmental and social issues through actions and partnerships with local governments and
organizations”; and they present sustainability reports
In the Proctor & Gamble website - http://www.pg.com/pt_BR/ - also noticed the concern to show
content related to the production and conscious consumption. There is a navigation bar with the option
of sustainability actions with the call “making a difference”. In addition, there is a notice on the
homepage about a recycling station.
In the Nestle website - www.nestle.com.br - the actions and the communications related to
conscious consumption appear in a subtle way. There is an option called “creating shared value” where
are given some content related to healthy eating, water consumption and sustainable rural development.
Another choice of information in this website is in the navigation bar option “do well” in the
“environment” section.
The Proctor & Gamble website - http://www.pg.com/pt_BR/ - shows a concern for production and
green consumption. They make a call to the fact that for them sustainability actions are “making a
difference”. It is also mention their option for a recycling station. Similarly at the Nestle site www.nestle.com.br - actions and communications related to conscious consumption appear but in a
more subtle way. There is an option called “creating shared value”, where some content is presented in
relation to healthy eating, water consumption and sustainable rural development; and a message for “do
well”, select the “environment” is included.
4.2 Analysis of the collected data
Starting the analysis of the information collected is worth remembering that this study assumes that
conscious consumption behavior need to be supported by several stakeholders: government, media,
private companies and NGOs. Initially it was found that in fact much effort is still needed to accomplish
spreading the idea.
Concerning the role of the state it was verify that their actions and communications are shy and
embryonic; so it still far for the desired goal proposed by the UNEP (2013), Morin (2013) and
Henderson (1996) when describing the importance of a more active and conscious role of the state,
among other actors of society to build a more sustainable planet. All the contrary, today Brazilian
government is still on the process of stimulating consumption of goods and services, regardless of
whether or not they are beneficial to the future of society. This situation is related to possible conflicts
between growth and development (Henderson, 1996; SEN, 2000; Assadourian, 2013), when growth has
priority due to problems regarding social welfare and income distribution, leaving behind other issues
related welfare of citizenship welfare (BRAZIL, 2014). Actually it was verify that the legislation does
not address the issue directly and continuously; and even regarding the law on solid waste that was
found, much should be done for businesses and people in society follow the requirements; and similarly
regarding plastic bags that had little impact on the Brazilian reality as was the case of São Paulo, where
they press to remove the law of plastic bags
Brazilian media survey have shown very little interest in general of this sector regarding the subject
of “conscious consumption”, except perhaps for specific sections or editorial lines; and in the case of
NGOs. In the case of NGOs Akatu serves as a benchmarking because of its very active and efficient
focus on conscious consumption that is helping to promote and monitor business and social behavior on
the area; and moreover has partnerships with public and private sector for this purpose. Regarding the
role of multinationals corporations surveyed it was possible to perceive some concerns with conscious
consumption behavior, mostly in the cases of Unilever and Proctor & Gamble. These companies seem to
be doing some work regarding environment and sustainable production.
So in summary one may say that slowly there is a growing concern for the well-being of people
already thinking on the impact of consumption regarding the future now thinking more eco-systemically
as it was suggested by Figure 1, that includes more stakeholders for the analysis of consumer behavior
already thinking in the context of the circular economy and global supply chains (GENG et al, 2012;. LI,
CHEN, 2012; HU, 2011) and more sensitive regarding the external environment as outlined by
Baumann, Boons and Brad (2002) becoming more concerned with an efficient use of materials ( SMIL,
2013 ). Besides the social and environmental pressures that may be pressing to overcome the challenge
between growth and sustainability no doubt there is an urgent need to awaken people to the need of
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conscious consumption, but for this to be so the other players need to be involved and this virtuous
circle may be set in action by the government, media, companies or NGOs.

5 Conclusion
The conclusions of this research seem to suggest that the discussion about conscious consumption
should not be considered just a matter of free choice, but the only possible option for a more sustainable
planet so much needed for our own survival. So consumer behavior should be analyzed and influenced
so that their choices do not compromise survival on the planet; moreover, it is important to remind that
based on these choices, or rather, people's behavior regarding the consumption and use of resources in
the biosphere, those decisions being taken by different actors in society (Figure 1). Thus, the framework
presented show that the production and distribution of goods and services are guided or induced by the
behavior of various actors in society; and it becomes necessary to stress that agents make decisions to
meet the needs and desires of people, in this case the consumers.
At the end of this study it was observed that the most explicit external agents for distributing
information about conscientious consumption were private companies, that are followed up by NGO
Institute Akatu, that develop with private institutions. The media is still very timid to explore the
subject of conscious consumption; and the government seeking only growth favors the stimulus to
consumption, with minor exceptions, in their actions or publications
Hence we may say that conscious consumption should be influenced by different actors in society,
and the role of each must be well understood and played; moreover the state in turn must act with
standards and guidelines that may control the whole chain not only the relations of production and
consumption, but also post-consumer activities (Disposal of solid waste). The media should be may be
more concerned with the spreading the ideas and actions regarding conscious production and
consumption, creating a culture of awareness and caring about the planet's future. NGOs should be more
active in influencing the behavior of those agents, including targeting a more engaged attitude in this
matter. Moreover the private sector should to search to develop a more sustainable production based on
the principles of circular economy or other lines of conscious production. Thus, the more the consumer
behavior is influenced by an open system that takes into account the common interests of Society and
Nature, the greater will be their awareness or attitude of conscious consumption to meet their needs and
desires. No doubt regular surveys developed by Akatu regarding progress of the Brazilian Consumption
Culture may help to find way to influence all stakeholders to move in the direction of seeking ways to
foster local and global well-being.
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Abstract: The present paper approaches one of the most challenging themes in the business and
economic areas since the end of the II World War: innovation. From the perspective of countries,
competitive economies tend to be more prosperous as they have the ability to sustain a higher level of
innovativeness. In the case of Brazil, despite apparently it has improved their innovation conditions by
facilitating access to some incentives and financing mechanisms, as well as the presence of important
innovation actors (government, universities, entrepreneurs and society), relatively favorable institutional
environment and the presence of entrepreneurs’ spirit, innovation does not take off. So, in this context,
the current paper examined, from the perspective of micro and small technology-based firms, what
factors are hampering, blocking or inhibiting the increasing of the level of innovativeness in the country.
The findings showed that problems such as lack of funds and financing mechanisms, high costs of
innovation, lack of government support as well as organizational resistances to innovate played an
important role pushing firms not to innovate.
Key words: Innovation; Competitiveness; Micro and small technology-based firms and interactions

1 Introduction
The new economic scenario, based on intensive international flows of goods, capital and
information, global market expansion, trade liberalisation, as well as new knowledge and advanced
technologies have provoked changes in how companies compete with each other and, how regions and
countries experience growth and decline in the global arena (Rothwell, 1994, Porter, 1998; OECD, 1996
and 2000 and Svetina and Prodan, 2008); therefore, the long term capability of firms and countries to
prosper and gain competitive advantage is now based on the continuous increasing of innovation
initiatives (Best, 1990).
In this new paradigm of competitiveness, innovation has became a buzzword and presents itself as
a thin line that divides both sides: the side of the survivors and the side of those which struggle to
survive. Therefore, the long term capability of countries and firms to prosper and gain competitive
advantage is now based on the continuous improvement of innovation performance as well as
production flexibility, and adaptability of organizational frontiers (Best, 1990).
Competitive economies tend to be more prosperous as they have the ability to sustain a higher level
of innovativeness as the level of a country’s innovativeness sets the sustainable level of its economic
prosperity. However, despite of some countries apparently have improved their innovation conditions by
facilitating access to some incentives and financing mechanisms, relatively favorable institutional
environment, the presence of important innovation actors (government, universities, entrepreneurs and
society), and the presence of entrepreneurs’ spirit, innovation does not take off.
This seems to be the case of Brazil where the overall innovation rate has not increased significantly
since the Brazilian Technological Innovation Survey (PINTEC) was first performed by the Brazilian
Institute of Statistics - IBGE in 2000. The first PINTEC survey, version 2000, covered the period
between 1998 and 2000 and revealed that, on average, three out of ten firms were involved in product or
process innovation. The latest PINTEC survey, version 2011, showed that this scenario has not changed:
still three out of ten firms were involved in some innovation activities (see Table 1).
In this context, these authors understand that the theme of innovation seems to be relevant in order
to improve Brazil’s innovativeness as it seems to play a central role at the heart of any economic
discussion and organizational changes around the world. Thus, the main contribution of the current
paper to the discussion of innovation relies on the fact that despite the Brazilian government and
companies have realized the increasing importance of the role of innovation on country’s
competitiveness, the country’s innovation rate has not improved significantly. So, the problem
approached in this study is to identify what factors are hampering or inhibiting the improvement of the
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level of innovativeness of the Brazilian companies? What is missing?
Table 1 Overall Innovation Rate in Brazil Source: IBGE (2000, 2003, 2005, 2008 e 2011)
Period
Number of firms surveyed
% Innovation Rate – National Average
1998 - 2000

56,611

31,5%

2001 - 2003

67,165

33,3%

2003 - 2005

75, 904

34,4%

2006 - 2008

85,361

38,6%

2009 - 2011

128,699

35,6%

2 Some Considerations on Innovation: the 21st Century’s Buzzword
Over the last few decades, there has been a growing interest in innovation as a business strategy as
well as an economic phenomenon. Scholars from many knowledge fields such as management,
sociology and economics, for instance, have been discussing this theme from their own perspective;
therefore innovation seems to be hardly explained by a single author or point of view.
From the economic perspective, historically, the emphasis on modern studies of innovation began
in early 1930’s by economists from the Austrian school of economics. Philosophically, the Austrian
school of economics rejects mathematical models as the core means to explain economic phenomenon;
instead, it defends that the economic phenomenon derives from human actions. They consider
innovation a result of the free-market system, the interaction of different economic actors, the increase
of competition, the endless dynamic process of creative destruction (term coined by Joseph Schumpeter
in his book “Capitalism, Socialism and Democracy” in 1942 to denote an economic process of mutation
that incessantly destroy the old production structures, creating a new one), and the entrepreneurial spirit
through a system in which firms are social entities and a depository of knowledge (Kiessling and Richey,
2004).
From this perspective, innovation may be considered an economic and social phenomenon as a
consequence of organizational strategy and firm’s internal attitudes of implementation of operational
procedures of knowledge accumulation, influenced by internal and external factors and which lead to
the increase of a firm’s and country’s competitiveness. This view is one of the main contribution of the
Austrian School of Economics which is based on the understanding that economic phenomenon is an
interdisciplinary phenomenon and can be explained not only by mathematical models but by the social
context, people’s perception and generation of new knowledge and technology. From a narrow
perspective, this paper approaches the innovation phenomenon considering the influence of the external
environment, organizational and social contexts.
From the organizational perspective, one of the most prominent economist from the Austrian
school of economics, Joseph Schumpeter, defined innovation as a complex mechanism of the
introduction of a new product, process and service, method of production, opening of a new market, new
source of raw material or the establishment of new businesses (Schumpeter, 1979). The Schumpeter’s
definition was the base of the Oslo Manual in which innovation, from the organizational perspective, is
any product/service, process or marketing and organizational changes which are new or significantly
improved to the firm or to the market (OECD/EUROSTAT 2005). This internationally tested and
recognized methodology is used by the Organization for Economic Co-operation and Development
(OECD) to measure and evaluate innovation performance in various countries and has inspired many
initiatives for standardizing survey methodology and technological innovation indicators ensuring
comparability at regional, national and international levels.
Many other authors have defined innovation according to his/her understanding. Drucker (1986)
interpreted innovation as a systematic phenomenon motivated by many factors, such as: research and
development (R&D), unexpected external or internal events or changes in the marketplace, some
specific economic segment, demography, perceptions or the appearance of new knowledge. To Motta
(1989), innovation is the final outcome of the creative process and the discovery of a new opportunity. It
is the use of uncommon tools or something new, to give creative solution to problems detected.
To Holmen, Magnunsson and Mckelvey (2007), innovation is a phenomenon which is
characterized by the exploitation of new opportunities regardless of whether firms use high technology
or not. Those new opportunities may be new combinations of resources and market needs emerging
from changes in the knowledge base and customer preferences or interrelationships of economic actors.
In the last fifty to sixty years, these concepts of innovation have changed and new elements were
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introduced such as the social dimension of innovation and the new strategic networking approach.
This analysis of the historical evolution of innovation definitions suggests that this trajectory from
a closed model which innovation was generated and developed internally to a more open and complex
model with social ingredients required firms to acquire new capabilities such as to manage a network of
interactions with different actors and to become flexible enough to get information and knowledge
retained by a variety of different actors (European Commission, 2004). In this sense, there seems to be a
relative consensus that knowledge and information became an important innovation input and may be
generated not only inside organizations, but by a wide range of different agents such as universities and
research centres within the economy.
From all perspectives, innovation seems to be related to internal and external factors and even
though firms seem to be the cradle of innovation, they are strongly influenced by external factors such
as access to innovation sources, infrastructure, government policies and networks they are embedded.
The synergy between these factors seems to create an appropriate environment able to promote
conditions to increase firms’ innovativeness. Setting this scene, to these authors innovation seems to be a
result of three basic elements and can be written as a formula: Innovation = KFC: K = Knowledge
(generation and diffusion), F = Faith (in the internal and external factors) and C = Creativity (the
practical use of knowledge).
So, the theoretical frame of reference from which this paper is founded and the selection of authors
for the development of this paper reflects predominantly the logic that suggests that as innovation seems
to be a complex and multidisciplinary phenomenon that can hardly be explained by a single group of
authors; thus, the best concept of innovation seems to be those which considers organizational and
external factors and the level and quality of interactions between innovation agents in an extensive
process of exchanging knowledge, information and competencies.
Finally, these authors may conclude that innovation seems to be a result of the free-market system,
interactions between various innovation agents as well as the intervention of government in the sense of
fostering prosperity through policies that stimulate and support companies to compete efficiently.
Therefore, firms tend to respond to those stimuli through innovative projects which enable them to
compete in such a dynamic and globalized world. The assumption is that firms themselves are no longer
the locus of innovation but the network and the environment in which a firm or individual is embedded
(Powell, Kenneth and Laurel, 1996).

3 The Changes in the Economic Scenario in Brazil since the Early 1990s
Giving the development of innovation initiatives is strongly influenced by global and country’s
economic contexts, the examination of economic transformations during the past twenty years in Brazil
is essentially relevant for the understanding of the innovation performance of Brazilian firms.
Even though important measures were taken, most of them were relatively modest; so, the impact
on the level of innovativeness of firms was considered insignificant. Before 1990, past governments
insisted firmly to prioritize the domestic market as opposed to an export oriented strategy (closed
economy). For over fifty years, Brazilian governments decided to create a strong and self-sustained
domestic market through the implementation of strategies which prioritized investments in the
development of national industries with national technology as opposed to what other countries were
doing (i.e. Chile and Korea). This strategy was implemented with strong import controls, including not
only foreign product/service but new knowledge and technologies. This context created an environment
relatively averse to new technologies and the country’s industries became obsolete which reflected
directly in the low level of innovativeness of Brazilian firms.
Since the early 1990s, Brazil has faced many changes in the political, social and economic fields.
In the past twenty years, the Brazilian democratic regime was re-established, the country’s presence in
world markets was expanded with a relative liberalization of the economy, inflation was under control
and poverty reduction policies were seriously implemented. However, such political, social and
economic measures were not enough to place the country comfortably in the world scenario. The
acceleration of the process of globalization during those years has demanded from countries faster and
more efficient decisions. Much more has to be done in order to guarantee a sustainable integration of the
national economy into the international scenario.
Other efforts such as the legal environment were also essential to provide conditions to the
improvement of a country’s innovation performance. In Brazil, as far as legislation is concerned, there is
a new group of laws implemented since 2000 to incentivise firms to innovate. This new set of laws was
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especially focused on small sized firms. The main laws are as follows: i) Lei da Inovação, 2004 (Law of
Innovation); ii) Lei do Bem, 2005 (Law of good), iii) Lei geral da micro e pequena empresa, 2006
(General Law for micro and small enterprises).
This technological and trade isolation reflected in the loss of competitiveness in the international
scenario and it was only in early 1990s when the first democratic government elected after years of
dictatorship decided to gradually open the economy. Thus, the combination of economic and legal
measures, even relatively modest, created an optimistic scenario able to stimulate entrepreneurs to
heavily invest in innovation otherwise they could not survive in these new domestic and global markets.

4 Methodology
To writers such as Curran and Blackburn (2001), the design of a conceptual framework is the first
step in carrying out any research. Overall, the conceptual framework is the basis of thinking about why
and how the researcher undertakes a research. It describes the choice of the researcher which in essence
is based on his/her understanding and perception of the problem.
There are many paths to investigate a certain phenomenon and to determine the most suitable
methodology. Then, researcher should base his/her decision predominantly on the understanding and
perceptions of the problem as the choice of the research’s stances leads to practical implications for
conducting and designing the research (Creswell, 2007).
In this particular case, the researchers decided to adopt the survey strategy to approach this
investigation. As a data collection method, the researchers adopted the interviewing strategy as the
primary source of data collecting through a structured questionnaire. The questionnaire administered in
the current investigation was designed in line with the recommendations of the Oslo Manual
methodology (OECD/Eurostat, 2005) for innovation surveys. Also, considering that the design of the
instrument (questionnaire) used to collect the data and the formulation of the set of questions was
closely based on the recommendations of the Oslo Manual (OECD/EUROSTAT, 2005) methodology for
innovation surveys, these researchers assumes that the results are consistent therefore leading to
legitimate and conclusive conclusions and reliable outcome.
To approach the research problem, the researchers decided to investigate technology-based micro
and small firms in Campinas and Recife (Porto Digital Cluster) in Brazil. Both cities are internationally
recognized as niches of excellence in technology-based firms supposedly highly innovative.
The classification of firms by size is an important element when dealing with innovation activities.
It is believed that firms react differently to economic stimuli and have different needs, when they are in
different size classes. This study followed the recommendation of the Oslo Manual (OECD/EUROSTAT
2005) methodology (2005) which has suggested that the size of firms in any economic segment should
be measured on the basis of number of employees as follows: Micro firms: 10 or less employees e Small
firms: 11 to 50 employees.
To gather the data, this researcher asked firms to evaluate a pre-defined list of problems hampering
innovation activities. These problems (It involves economic: high costs, lack of funds and lack of
finance), knowledge (lack of skilled personnel and lack on information on technology), organizational
(organizational rigidity) or market (lack of demand or need to meet norms and regulations) factors) are
according to the methodology suggested by the Oslo Manual (OECD/EUROSTAT 2005). For this
investigation, each respondent evaluated each individual problem based on three degrees of importance:
i) major problem, ii) a bit of a problem or iii) not a problem.
Furthermore, this study investigated other factors that may hamper innovation. These factors are
related to the level of interactivity of firms’ surveyed. These authors are in line with Chesbrough (2003)
who argued that the innovation process combines both internal and external ideas and should be based
on a landscape of abundant knowledge and cooperation; therefore, the level of interactivity is highly
relevant to the development of innovation activities. So, to investigate problems and difficulties to the
development of innovation initiatives, it is important to understand what factors may block or inhibit
interactions between innovation agents.
To investigate the problems hampering interactions, a list of eight problems based on the Oslo
Manual (OECD/EUROSTAT 2005) methodology was presented to each respondent. This included the
following factors: lack of trust, personal resistance to network, organizational culture, competitive sector,
lack of network facilitator, lack of face-to-face interactions, lack of personal relationship and lack of
channels of communications.
Overall, the relevance of these issues are directly linked to the understanding of whether these
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factors are or are not really a problem to innovation and to help firms to overcome these barriers,
allowing them to be as innovative as they can.

5 Results
Problems or obstacles are always a major concern for entrepreneurs and policy makers and need to
be properly examined. Therefore, this study investigated the main problems which may hamper or block
innovation activities in Brazil, from the perspective of micro and small technology-based enterprises. So,
based on data gathered, this section describes some empirical findings which may allow clarifying the
understanding of what factors are hampering or blocking a satisfactory improvement of Brazil’s
innovation performance.
As one relevant finding derived from this study was that innovation may be influenced and related
very closely to factors such: economic, knowledge, market and organizational as well as firms’
interactions with external agents of innovation such as: universities, government agents, private and
public research institutes, financial agents, customers, suppliers, competitors etc. All firms surveyed,
both in Campinas and Recife, had interaction experiences to develop their innovation initiatives, which
leads to a conclusion that innovation seems to be an interactive phenomenon. These interactions
happened as a combination of both: internal (organizational) as well as external sources of innovation.
The findings showed that as considering external sources, firms surveyed used to interact with partners
regardless whether they are geographic close or not.
Regarding interactions, the findings show that in Campinas, “lack of trust”, “organizational culture”
and “lack of networking facilitator” are the most significant problems hampering interactions. In Recife,
the most significant problems hampering interactions are as follows: “lack of trust”, “organizational
culture” and “lack of face-to-face interactions”. Overall, from the organizational point of view, lack of
trust and organizational culture seem to be the major problems hampering innovation activities in Brazil.
Despite problems hampering interactions, the findings also showed that other problems contribute
to inhibit the development of innovation initiatives. Almost 70% of problems cited by the firms
surveyed in Campinas reported that economic problems (lack of funds, finance and high costs of
innovation) are the most relevant, followed by knowledge (20%) and Market problems (11%). In Recife,
it is not different from Campinas. The findings present that “lack of finance”, “lack of funds” and “high
costs of innovation” are the major problems blocking or hampering innovation activities also
representing 70% of the problems.
Overall, considering the categories of factors hampering innovation activities (economic,
knowledge, market and organizational), problems classified in the economic category (70%) were the
major problems, followed by market (14%), knowledge (11%) and organizational (4%), the less
important. As far as interactions are concerned, lack of trust and organizational culture are the most
relevant factors.

6 Conclusion
The results of this study indicate that whereas problems exist, firms tend to overcome these
problems to innovate and gain competitive advantages; however, apparently, the speed of changes and
innovation initiatives are compromised or inhibited by these problems. Overall, the empirical evidences
showed that:
i) It is possible to suggest that firms surveyed are highly interactive and these interactions seem to
have direct impact on their innovation performance;
ii) External factors such as economic one are the most relevant problems hampering innovation
initiatives in Brazil. These are related to: lack of finance of existing projects, high costs of innovation
and lack of funds to finance new innovation project;
iii) As far as interactions are concerned, factors such as lack of trust and organizational culture are
limitations to the increase and improvement of quality of interactions.
iv) Brazil, the country, does not seem to be an “innovation friendly environment”. For these authors,
“innovation friendly environments” are those localities, business arrangements, regions or even
countries where the formation of an appropriate set of conditions promote and facilitate sustainable
innovative initiatives.
These findings are in line with the model described by Rothwell (1994) in his fourth stage of
innovation theories in which innovation is a result of a strategic networking approach rather than a result
of the technology-push and market-pull approaches. Therefore, the external environment has significant
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influence on the development of innovation initiatives.
Whereas in the past, models of innovation such as the “triple helix”, proposed by Etzkowitz and
Leydesdorff (2000), appeared to be a consensus among entrepreneurs, scholar and policy-makers to
explain the innovation phenomenon; in the 21st first century, these models are much more complex and
involve a network of multi-variety types of innovation partners (i.e. universities, government agents,
private and public research institutes, financial agents, customers, suppliers, competitors etc.)
In fact, empirical evidences suggested that innovation arises in many contexts involving, for
example, the way how local conditions and relationships between the various innovation agents
facilitate and impact the development of innovative initiatives. These create a perception of gains and
benefits generating the development of innovation activities with significant impact on the economic
development of the city, region and country.
Finally, this study suggests that despite Brazil has improved the general conditions to do business
in country, as far as Brazil’s innovativeness conditions is concerned, the country is still very far from the
ideal position. Problems such as lack of fund and financing mechanisms, an appropriate infra-structure
of access to knowledge sources, legal maturity, macroeconomic stability, government support,
availability of educated and skilled labour, as well as organizational resistances to innovate play an
important role pushing firms not to innovate.
This paper hopes to provide insights which should stimulate new studies of problems hampering
innovation in Brazil which may facilitate the creation of conditions to attract, to develop and to maintain
innovative businesses as well as may indicate which conditions shall need to be improved.
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Abstract: This article aims to reflect on the new forms of economic organization aimed at social
development and other quality attributes instead of the simple economic growth and the accumulation of
profit. Thus the authors present a scenario about new economic perspectives, concepts of
Entrepreneurship, Social Entrepreneurship and Economy of Communion in Freedom (EoC). Therefore,
a qualitative and exploratory research was performed through a bibliographic and documentary survey,
as well as interviews with two businessmen who deals with the culture of EoC. At the end it was
observed that the problem of economic growth is not the profit, but what principles guide its collection
and use.
Key words: Social Economy; Economy of Communion; Social Entrepreneurship; Economic Development

1 Introduction
The 2008 economic crisis in the United States and Europe, which reverberated around the world,
led a contingent of social disadvantage, putting in discussion questions and concepts about Social and
Civil Economy, freedom and economic development (MORIN, 2013; GORE, 2013).Therefore, the
context that shows since 2008 should cause the individuals,the companies and the governments stay less
concerned about the growing conditions present in the economy,whereas the focus should be worrying
about the ability of future social inclusion and subsistence of the society.
Therefore, the discussion on the importance of growth and economic and social development leads
to a society that is globally interconnected, not only for political, economic and technical systems, but
for a life project more viable for all (MORIN, 2013; HENDERSON, 1991, 2003). This situationbrought
the opportunity to discuss other economic practices that became more visible in capitalist society,
especially the activities that are present in the second and third sectors.
However, this way to build a sustainable development collides with the Cartesian view imprisoned
by the economic and financial growth of a company or a country, which could harm people's and
planet's lives. As can be seen in Henderson (1996), Morin (2013) and Gore (2013), a movement of
wealth accumulationoriented to the exploitation of resources and people, able to generate a list of wins
and losses, would result in an increase economic-financial at first, but that could later harm to everyone.
Nevertheless, economic growth constitutes an important component, because it contributes not only
raising private incomes, but also allowing the state to finance social security and the active government
intervention. However, this contribution of the factors related to economic growth has to be appreciated
not only by the increase in income, but also by the expansion of basic social services that growth makes
possible (SEN, 2000).
This way, the challenge to build a fairer and more libertarian society is in a global or local economy
that absorbs the demands of the individuals. One answer to this yearning is the Social Economy which
interconnects with the Solidarity Economy, once that the two concepts and practices necessarily involve
solidarity and integrated development of the community and human beings. In fact, these can also be
understood as an extension of state action or the implementation of yours social activities. That is, this
economy gathers cooperatives, NGOs and nonprofit companies, the called Third Sector, whose
principles refers to the assistance actions, the social protection and the charity of the Catholic Church,
aimed at the most disadvantaged social groups such as the elderly, sick, disabled, victims of poverty,
children and etc. Finally, the concept of social economy is linked to the paradigm of social management
and organizational culture (DOWBOR, 2013).
The theme of this article, Social Entrepreneurship and Social Economy, establishes an
interrelationship between subjects that, besides being current, have now become practices in business
life front of so many challenges in society.These challenges provide opportunities for new professionals
coming into the market and meet the growing needs of society. Furthermore, it is important to highlight
that the Social Economy is an effective voice in society, and its presence is strong in the third sector,
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especially in Europe and emerging countries (MENDES, 2013).
As part of the Civil Economics, Social Economics also includes the so-called Economy of
Communion in Freedom (EoC)-emerged in 1991-and seeks to humanize the economy and the labor in
these organizations. The EoC brings together companies and other institutions entered into the market
economy, governed not by the exchange of equivalents as advocate utilitarian chain, but by reciprocity.
In these organizations the transactions are not separated from the identities of those who originated them,
so they are situated within an innovative economic model, humanized and stimulator pro-social
behaviors, perhaps more efficient than the current one.
On these two aspects of economy there is an important element and that have favored its
development: entrepreneurship, which among other things involves assuming risk in business, seeing
them as an opportunity to develop something new and fruitful. Thus, based on this context of Social
Economy and Entrepreneurship, this article aims to answer the following question: How companies of
the Economy of Communion help to foster the Social Entrepreneurship? For this purpose the main
objective of this paper is to describe the actions and role of the EoC companies in the environment in
which they operate. Thus, the following specific objectives will be pursued: a) to present the role of
entrepreneurship to the economy and society; b) conceptualize Social Economy and within this, the EoC;
c) highlight the features and values of two companies EoC.
The research and the creation of this paper is warranted by its importance in enabling readers to
ascertain the role of private companies in building a fairer society. This is a discussion that has increased
especially after the economic crisis of 2008, and is sustained by the own evolution of economic thought
(DOWBOR, 2013; SEN, 2000; HENDERSON, 1991, 2003).

2 Theoretical Framework
2.1 Entrepreneurship and Social Entrepreneurship
The capitalist system works in a market economy where the majority of organizations are privately
owned. This leads to free negotiation between buyers and sellers, in other words, a free competition
between many existing players in the market (MANKIW, 2009).This market reality operating in a
society is justified by the “Smithian” view, as the market regulates itself by various factors such as
prices, inventories, offers and demand. In this context, it stimulates the appearance of people with the
ability and willingness to create new businesses, which may be called an entrepreneur.
The enterprising person is one who perceives an opportunity and creates the means to achieve it. As
its own origin describes, entrepreneur comes from the French word “entrepreneur” which means one
who takes risks and start something new. Thus, we can say that the capitalist system promotes a
favorable environment for the action of the entrepreneurship, and this is the result of the action that
makes the ideas being implemented. The entrepreneurship is implemented by creating new business
opportunities, introduction of new product options into the market, beyond the renewal of what already
exists (DOLABELLA, 1999).
Therefore, to exist the entrepreneurship is required people who make it happen - the entrepreneurs.
An entrepreneur is the individual who makes it happen, anticipates the facts and has a vision for the
future of your business and its opportunities (DORNELAS, 2007). The first ones to write about
entrepreneurship were the economists Jean Baptiste Say and Richard Cantillon, in the late seventeenth
century. Say said the entrepreneur plays the function of put in a group and redirect different factors of
production, and also has the ability to take risks; Cantillon, on the other hand, identified the entrepreneur
as a person who takes risks in the process of buying features for the right price with the intention of
reselling them later at a higher price (DORNELAS, 2007; DOLABELLA, 1999).
In the early twentieth century, Schumpeter (1997) described the entrepreneur as one who has the
ability to destroy the existing economic order by introducing new products, by the creation of new forms
of organization or by the exploration of new resources and materials. Later, with K. Knight (1967) and
Peter Drucker (1970) the concept of risk was introduced, so a person with entrepreneurial attitude needs
to venture into some business. In 1985, the author Pinchot introduced the concept of entrepreneur, which
describes an enterprising person, however, inside the organization.
To Fillion (1999) entrepreneur is a person who creates, develops and conducts visions. Thus, is part
of the characteristics of the entrepreneurship action to create something new by previewing an
opportunity, besides the dedication and the persistence in the activity that he intends to take to achieve
your goals. This individual also has courage to take risks that are not always calculated.
The author Dolabella (1999) emphasizes that for learning to take is necessary a proactive behavior,
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which should focus on learning to think and act on their own, with creativity, leadership and vision.
Being the goal for this endeavor to innovate and take its place in the market. Thus, we can say that
entrepreneurship is the action by seeing a business opportunity, idealizes a product or an action to meet a
need in the market, which can be characterized by a demand that has the possibility of being profitable
(risk).
Thus, we observe that there are two features that are recurrent behavior of an entrepreneur: the first
is characterized by the pursuit of doing something new or different from what is already done; the
second is the lack of control over the performance modes and resources necessary to develop the desired
action, allowing some freedom of action (DOLABELLA, 1999).
2.1.1 Social Entrepreneurship and Social Business
There is no single type of entrepreneur or a standard and universal model that could be identified.
So it is not possible to determine a stereotype or label unique characteristics to an entrepreneur
(DORNELAS, 2007). Nevertheless, an important aspect is that not being a single model, we can identify
several types of entrepreneurs. As such, this work uses the Social Entrepreneurial typology to assist in
categorizing and understanding of those individuals who employ their efforts for the common good
(VOLTOLINI, 2009; OLIVEIRA, 2004).
The Social Entrepreneur's mission of life is to work to build a better world. They get involved in
humanitarian causes and their characteristics are similar to other entrepreneurs. However, the big
difference is that these people perform themselves when realize that their projects brings positive results
for others. The social entrepreneurs are very important, especially in countries like Brazil, because they
have a social role, since their actions and organizations that they create supplies the deficiencies of the
public sector.
The Social Entrepreneurship was accentuated after 1990, due to social difficulties and the lack of
public sector investment in key areas for development (employment, job and housing). This picture has
contributed to the advancement of the third sector, especially with regard to the generation of income
and employment, targeting the local and the regional development. Furthermore, it is important to note
that the Social Entrepreneurship emerges as an evolving concept. However, the theoretical,
methodological and strategic own, indicate differences between a traditional entrepreneur and a social
management (VOLTOLINI, 2009; OLIVEIRA, 2004).
Oliveira (2004) explains that there are difficulties in conceptualize what is social entrepreneurship,
to consider it recently, but whose practice dates back 20 years. Nevertheless, there is clarity as to the
characteristics of the social entrepreneurship both at national and international level. In this sense,
Oliveira (2004, p.16) says that: the social entrepreneurship can be considered as a new paradigm of
social intervention, because it presents a new look and reading of the relationship and integration
between the various actors and segments of society. [...]A new social technology, because your ability to
innovate and to undertake new strategies of action makes its dynamics to generate other actions that
profoundly affect the process of social management, no more welfare and maintainer, but entrepreneur,
emancipatory and transformative. An inducer of social self-organization, because it is not an isolated
action, but instead, require the articulation and the participation of society to institutionalize and deliver
results that meet the real needs of the population, must being durable and of high social impact. It is not
unsuited, because the main feature and the possible proliferation of the idea / action run by local actions,
but its expansion is to the overall impact. Thus, it is a system inside a bigger one, which is the society,
generating significant changes from the process of interaction, cooperation and a high stock of social
capital.
In view of this, we can say that social entrepreneurship is closely related to social business, even
because they have specific features developed by an entrepreneur and that meets the specifics of this
type of business. Also according to Oliveira (2004), we cannot confuse the Social Entrepreneurship with
the term Corporate Social Responsibility. The two terms have a certain similarity, but there are
differences, because the social entrepreneurship acts more in generating actions that cause a local impact;
in other hand, corporate social responsibility is restricted, often, to specific cases related to the company
business.
Therefore, this type of entrepreneurship seeks to solve social problems effectively. It is what the
economist and Nobel Peace Prize in 2006, Muhammad Yunus (2010, p 58.) says: “social businesses are
today the most effective way to fight global poverty.” To the banker of the poor, as he became known,
the social business has a social purpose, including quality of life and income generation. For him, a
social business means:it is a company without losses or dividends, designed to achieve a social objective
within the current highly regulated marketplace. It is different from a nonprofit organization because the
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business should seek to generate a modest profit, but this will be used to expand the company's reach,
improve the product or service or other ways that subsidize the social mission (YUNUS, 2010, p. 60).
Thus, a social business has to be economically viable and also seek solutions to a social issue,
which leads a positive impact in the supply chain or at the local social system. Moreover, a social
enterprise directly contributes to increase the access of low-income groups to opportunities and
satisfaction of their needs, which are not met by a failure of government.
2.2 The Social Economy and the Economy of Communion in Freedom (EoC)
The discussion about how the economic and social aspects are beimg reconfigured in the
contemporary societies becomes increasingly relevant; a highlight comes when we talk about
globalization. Some argue that this contributed to amplify the ever growing economic and social
inequalities, especially in so-called “emerging countries”. This view is reinforced by the 2008 economic
crisis in the United States and Europe, where led to a larger contingent of social underprivileged, which
put into question issues and concepts about Social and Civil Economy , freedom and economic
development (MORIN, 2013; GORE, 2013; HENDERSON, 1991, 2003).
The Social Economy involves cooperatives, associations and foundations, as well as social
enterprises and voluntary non-profit entities that produce non-market services for households, whose
economic surplus may not be appropriate by their members or stockholders. Thus, the concept of social
economy is linked to the paradigm of social management and organizational culture, which are still
under construction (DOWBOR, 2013).
As part of the Civil Economics, the Social Economy also includes the so-called Economy of
Communion in Freedom (EoC) emerged in 1991 and whose does not propose new forms of business,
but a new culture to encourage the fellowship among people in the organization. According to the Italian
economist and writer, Luigino Bruni, the EoC “seeks a new relationship between market and society by
challenging the dominant ideologies in the age of globalization” (BRUNI, 2005 p.27).
This economy seeks to humanize the economy and labor organizations, because it gathers
companies included in the market economy, not governed by the exchange of equivalents as advocates
the utilitarian stream, but by reciprocity. The transactions are not separate from the identities of those
who originated it and still lie within a humanized economic model, stimulating more efficient prosocial
behavior than the current capitalism.
Also according to Bruni and Zamagni (2010) one of the aspects of Civil Economy, which includes
the EoC is the brotherhood, able to generate a reciprocal relationship.
The brothers are supportive, but the opposite is not true. The fraternity is antipaternalistic-though
presuppose the paternity-; the same is not true with solidarity. The two researchers also point out that
"the specific fraternity is the difference between identical subjects. Being a brother means to emphasize
the diversity of the equal and not the identity in difference, as happens with the solidarity (BRUNI;
ZAMAGNI, 2010, p.18).
In this sense, the EoC seeks not only to be supportive, but to have the fraternity as a parameter to
get to the other-be it another businessman, an employee, a competitor, or a poor-but especially the needy,
as someone who can be a protagonist in various situations. This implies perceiving your own need as the
need of the other and, thus, seeks conditions to overcome it together.
The culture present in a company of EoC includes the giving, in other words, the share that is in the
paradigm of communion. This way, other principles of this economy, not profit and instrumental
exchange, promote a new space inside the own economic market activity and involve three central
aspects: business, poor and competitors (BRUNI, 2005).
For Bruni (2005, p.31) “the communion of the profit is the ultimate expression of a life of
communion that involves the entire business life. In 1997, was drafted a kind of statement about the
‘entrepreneurial lifestyle’, oriented to the culture of communion”. This means having the communion as
culture, the so-called culture of giving, the sharing culture; donate the profit “generously, expression of
belief and life, able to generate added value”.
Therefore, in the EoC the human being is the central focus, since is not enough to share the profits
equally, including the company, the needy and the professional and human development; but the various
relationships are important, not only internal but also external, also with the competitors.
At the same time, the managers of the EoC companies seek internalize values such as fraternity,
solidarity, reciprocity, among others, in the daily contact with various social and personal segments, in
order to generate a real change in attitude on the part of thatwith whom you are interacting in the most
varied circumstances. According to the economist Vera Araújo (apud BRUNI, 2005, p.33) “onlyone
entrepreneurial lifestyle that becomes culture can ensure that the EoC is always grounded in
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gratuitously, on that vocation that aroused”.
According to the Identity Card of the EoC, a document that summarizes the principles and values
of the EoC, the line to run a business in this mode includes the following aspects:
● The companies and productive organizations that adhere to the EoC adopt the communion as
fundamental value of the organization, on all levels. For this, the form of management is participatory
and the functions and roles are clearly defined and exercised in a spirit of service and responsibility;
seek to share the business goals with their peers and also with local, regional and international bodies of
EoC.
● The relationship is the key to organizations of EoC and, in this sense, entrepreneurs and
employees are committed to build and strengthen healthy and opened relationships with the customers,
the suppliers, the public administration and the local's community, whose custody and improvement feel
like part of its own mission.
● The work is seen as an essential dimension for the realization of the individual and the
development of yours vocation as a worker and as a human being. Who works in the EoC companies
also learns to appreciate the difficulties and suffering in the workplace, making these aspects precious
opportunities for personal growth and maturation.
● One goal of these companies is to form community and, accordingly, held periodic meetings to
check the quality of interpersonal relationships and to help to solve the conflict situations, through
personal and collective dialogue, involving workers and managers.
● The hygiene, the cleanliness and the order are part of the culture of the EoC, so that its harmony
makes the workers, the owners, the customers, the suppliers and the visitors feel good.
● The company promotes among its members the establishment of a climate of mutual trust, which
is natural to put freely their own talents, ideas and skills in favor of the professional growth of the
colleagues and the company's progress. In addition to offer opportunities to upgrade and continuous
learning, promoting vocational training and the culture of communion of the own staff, particularly of
young people inside and outside the company.
● There is no communion without communication. Thus, the entrepreneurs constantly work to
create an atmosphere of open and honest communication, to help in the exchange of ideas and
information at all levels of responsibility. For this purpose, adopt the appropriate tools for the provision
of periodic accounts, either within the company, or externally (ex. “social balance”) through actions, the
social value generated by the various stakeholders.
All these aspects are present in the EoC organizations in greater or lesser degree, depending on the
experience and maturity of those involved in the management of companies. All these aspects are
present in the EoC organizations in greater or lesser degree, depending on the experience and maturity
of those involved in the management of companies. Thus, when a company makes a profit,these are
shared and intended as the typical procedures, in the various forms of business and the social situations
in which they work. In case where the EoC adherence is not shared with all partners, the commitment to
donate the profits according to the objectives of the project is limited to part of who joined.
In the process of defining the nature and quality of the products (portfolio) the company strives not
only with regard its own contractual obligations, but also to evaluate the effects of products on the
welfare of those to whom they are intended and to the environment they are inserted. The companies of
EoC seek to keep always alive, at local and international level, a spirit of mutual aid and solidarity,
placing itself in a network with all individuals who want to contribute to a more just, fraternal, united
world.

3 Methodological Procedures
This study was developed by the deductive method, which consists from the survey of general
assumptions drawn from theoretical reflections. This procedure allowed, through reasoning in
descending order, through the appointment of specific concepts of Entrepreneurship, Social
Entrepreneurship and Social Economy, answer the questions posed for this work (CRESWELL, 2010;
VERGARA, 2008).
To this end,were searched and analyzed,this study, sources in the literature and documentary form,
as well as interviews with people directly involved with the theme of this paper.It is important to
highlightthat the method used in the initial phase for data collection and subsequent analysis served to
organize the conceptual component of this study and the construction of categories of analysis, Table 1
(VERGARA, 2008).
These categories have created qualitative indicators which favor the inference of the knowledge
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obtained through the data collection.These categories have created qualitative indicators which favor the
inference of the knowledge obtained through the data collection.As a research subject,EoC companies
were selected,aiming to analyze the factors related to Social Entrepreneurship linked to these
companies.
Table 1
Categoryanalysis
Social
Entrepreneurship
Economicand
Social Development
Economy of
Communion in
Freedom (EoC)

Conceptual Framework of the Categories of Analysis
Description
Author (s)
Entrepreneurial initiative that aims to improve the DORNELAS,
2007;
environment and society in the localities of its operation. In VOLTOLINI,
2009;
addition, the individuals and the institutions are benefited OLIVEIRA,
2004;
by its existence.
YUNUS, 2010.
MORIN,
2013;
Qualitative improvement in the economic and social
HENDERSON,
1991;
well-being of individuals.
2003; SEN, 2000.
Economic culture that stimulates the fellowship between
people in the organization and in the environments that BRUNI, 2005; BRUNI;
these companies operate with values of fraternity, ZAMAGNI, 2010.
solidarity, reciprocity, among others.

Source: Authors, 2014.

The research subject is constituted by companies located in the city of Botucatu (SP - Brazil) both
with two owners: the Lápis e PapelLivrariaPapelaria and the JCP Logística. The first company has 24
employees earning between one and three minimum wages, while the second one has 17 employees,
who also receive between one and three minimum wages. The two companies hired local labor, thus
aiming to offer income and employment for the local population.
The emergence of both companies is directly related to the life history of their owners, two
generations ago, yet in 1980. Starting at a market research along with magazine distributors who also
engaged in the business of stationery, the partners of Lápis e PapelLivrariaPapelariadecided to turn
your commerce in the current company of EoC. As for JCP Logística, its origin is due to a market
opportunity, when in the 1990s the Empresa de Correios e Telégrafos (Post and Telegraph Company)
has decided to expand its agencies to service posts in stores, resulting in the franchised agency Amando
de Barros, in 1993; today, in a space shared with the stationery.
The techniques used for data collection were semi-structured interview,form with structured
questions and observation.The conversations with the heads and other individuals of the organizations
allowed abstracting elements necessary for inferences over constructed categories.
For the data analysis it was used a qualitative approach, helping in the understanding of the
phenomena investigated.The use of this approach, in such research, becomes a form of access to social
realities, in order to explore the relationships in the context of this investigation.This is possible because
in the qualitative approach the focus is to understand the social processes that occur in a particular
setting or context (Yin, 2009).

4 Analyses and Discussion of Results
4.1 Collected information over the practices of EoC in the researched companies
From the responses to the questionnaires and the semi-structured interview was possible to infer
that the investigated company are market companies, in other words, they seek the profit. The
companies can be considered entrepreneurial in the time of their birth, having a vision of the social
economy, which goes beyond social and civil liability. These companies are organizations seeking to
employ local labor, favoring the first job and at the same time stimulating the comprehensive training of
its employees.
The researched organizations are small business, based on the guidelines to manage a company of
EOC;they are concerned to contribute to sustainable local development, including the conservation of
natural resources, even if not in its entirety.In Lápis e PapelLivrariaPapelaria, the practice of recycling
has been intensifying, in addition to concern with the reduction of electricity. However, there is no
separation of the organic waste nor the participation in a environmental protection campaign.
Regarding to the organizational culture, the companies has as a key point the sharing culture or the
culture of giving - which implies in the availability of offering personal time to help one or another
department that is more overloaded, for example, or to share technical knowledge and even the own
profit
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On the topic of communication, the managers of these companies consider themselves very open to
dialogue, jointly responsible, cooperative, transparent, fully committed and very focused on valuing the
other. In both businesses, the communication between managers and employees is primarily through
regular collective meetings. These values and behaviors justify the personality of a social entrepreneur.
In relation to collective communication we highlight the work of theJCPLogística. The company
has the practice to share knowledge in a personal way, as well as via email and through collective face
meetings. A good strategy in communication interferes very positively on the organizational culture.
This culture appears to be uncompetitive, but very collaborative. There is enough meshing and its
members are valued, because there is a relationship of mutual appreciation,fraternal and transparent.
Additionally, we can highlight some characteristics of the organizational culture that is found in
other companies of EoC, which can also be seen in the speeches of the managers of the companies
analyzed, it includes: a) the using only the local workforce; b) the concern for protecting the
environment; c) the seeks to be competitive in the market; d) the values of the full appreciation of the
other; e) the concern to be profitability; f) the respect and trust among the various stakeholders.
An important point is that traditionally the EoC companies aim to develop actions that benefit the
environment and the society, but the companies surveyed still do not develop systemic actions regarding
the environment, since they don't consider any practice to use the sunlight, the use of renewable energy,
the capture and use of rainwater, the reduction of carbon emissions, the of qualification of suppliers or
the performance of environmental protection campaigns.It is a gap to be filled. On the other hand, we
find in these organizations a huge concern for the individual, as in the prevention of occupational
accidents.
Finally, it is emphasized that the managers interviewed stressed the importance of the values
present in EoC companies and said that the dissemination of the culture of communion occurs through
the daily own action and that diffusion does not occurs through the participation in events such as
seminars, conferences and lectures. Therefore, there are no internal courses or recreational activities,
including parties.
4.2 Analysis of the collected data
Based on what was obtained in the data collection, we noticed that the EoC companies have a very
strong spread of culture. The values transmitted in the conversations, documents and other sources of
evidence have demonstrated that social concern, especially in local processing, is one of the most
prominent points of this social structure.
The EoC as institution does not repress the profit, but stresses that it should be used to reverse
improvements for the stakeholders. The individuals who work in a company of EoC are aware of its
proposal, especially in relation of its main purpose: the culture of sharing.
As mentioned before, regarding the environmental aspects, it was noticed in the interviews that
those companies need to work hard in this issue. What does not diminish their contribution to the society
or your environmental conscience, because we noticed a big engagement to become better.
The central point that can be highlighted in the research is that the culture of EoC proposes a new
way to create and run a business. In the companies surveyed some of the proposed practices still in the
early stages, but it is noted that there is compromise to perform the integral values preached by the EoC.
Regarding the Social Entrepreneurship we can say that the proposal of EoC reinforces and
encourages this type of business.Worth remembering that the social entrepreneurship initiative aims to
improve the environment and society in the localities of its operation.In addition, individuals and
institutions are benefited by its existence.So for this type of entrepreneurial enterprise is an instrument
of social and local transformation and inclusion. What can be evidenced in the EoC companies.
Therefore, the EoC showed as a positive alternative in the spread of values that encourage new
entrepreneurs to consciously work towards the common good.It is emphasized that the social economy
viewed in the EoCcannot be called Corporate Social Responsibility, since that is related to specific
actions.The EoC proposes in its origin to be created for the social transformation.

5 Conclusion
The contemporary society shows more and more demands that cannot be solved simply with
economic growth. The economy cannot be focused solely on capital growth, without a justification or
responsibility over social inclusion and the future generations. Thus, discussing how and why you earn
the related income is part of one of the main topics of the day.
In addition, people and organizations have needs for goods and services for their livelihoods. In this
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context the figure of the entrepreneur is important not only to maintain, but to create new businesses that
supply these needs. As highlighted in this work, one type of entrepreneur who contributes to a better
society is the social entrepreneur - the builder of the future society. And to contribute to and stimulate
the creation of projects with this focus there is the culture of the Economy of Communion (EoC).
In the survey we realized that the values present in social organizations represent a contribution to
stimulate the creation of new entrepreneurs seeking to promote change on their localities. The theoretical
contribution of this work - considering theories as the view of Marx and Engels - is that a more humane
society does not develop in detriment of the capital, since companies need profit for their correct operation
and financial sustainability, allowing the state to get funds for the social-security. The modern discussion
should be centered three questions: 1) How are we getting our profit? 2) What is the quality of social and
environmental results of the company? 3) Are we doing theaccounting of the intangible assets? These three
questions could orient the entrepreneurs for a fairer and more sustainable business.
As was noticed, the EoC does not negate the profit, which contributes to entrepreneurship in
general. The profit defended in the EoC companies has principles regarding its procurement and
distribution. The problem of a company is how it obtains and uses the profits arising from its operation.
In fact, if a company has no profit, it will not meet with one of your main social commitments: the
maintenance of jobs.
Therefore, at the end of this study we conclude that the EoCcompanies assets to stimulate new social
enterprises, as well as disseminating values that may be assimilated by new entrepreneurs which will make
the difference for the future of the next generations and to build a better society and a better world for all.
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Abstract: This paper is an investigation on female entrepreneurship, women’s enterprise
development and the opportunities to create shared value,. Enterprise development can make a
significant contribution to women’s empowerment and gender equality and has a key role in gender
strategies. Thus, understanding these topics together has become important. Nevertheless, there is a
lack of research regarding the combination of the concepts. The framework arose due the fact that,
although women are making relevant advancements in entrepreneurship, yet, if compared to men,
they lack access to finance, training, and rights, besides differing in terms of economic
opportunities.
Key words: Female entrepreneurship; Shared value creation; Women’s empowerment; Gender
equality

1 Introduction
Due to expanding economic opportunities over the past 30 years, many female workers have
been drawn into the market and increased women’s labor force participation and women made up
more than 40 percent of the global labor force by the year 2008 (World Bank, 2011a). Nonetheless,
in the current established economic environment, globally women perform 66 percent of the
world’s work, produce 50 percent of the food, but earn only 10 percent of the income and own 1-2
percent of the property (UNICEF, n.d). Only when women achieve equality of access and
opportunity they will realize their full potential to contribute to economic and social well-being.
Differential patterns of access for women and men to land, capital and training tend to be
influenced by gender roles, norms and biases in institutions (UNIFEM, 1999). Throughout the
globe, discrimination against women and the non-recognition of the value of their contribution to
society has been common. When laws reinforced traditional prejudices, this resulted in women’s
having less access to resources, credit, education, employment, decision-making positions, and
lower income (Walters; Mason, 1994).
Gender-based stereotypes in business limit opportunities for women. Also women’s abilities
and potentials are not optimized enough to enable them to make a full contribution. There are many
stereotypic beliefs in the workplace that pose an invisible threat to women leaders. Women are seen
as lacking the qualities that people commonly associate with effective leadership according to
gender stereotypes (Catalyst, 2005). Female talents are shifting to entrepreneurial activities and are
being lost to organizations. Reasons for this, such as limited upward mobility for women within
corporations, unequal rates of pay, and the fact that women were able to manage dependent-care
responsibilities more effectively with the greater flexibility afforded by entrepreneurship are cited
by Catalyst (1998). They are not leaving companies to stay at home and care for children; they are
leaving the private sector and turning to business ownership.
Simultaneously, economists, academics and policy makers are focusing on a facet of the
economy. The fact that entrepreneurs and the new businesses they establish can be vital as a
significant driver of improvements in the welfare of society is gaining recognition among them.
New and small businesses are being increasingly appreciated and recognized for the role they play
in the economy worldwide. Nevertheless, women’s participation in entrepreneurial activity varies
widely around the globe, according to the findings of Kelly, Brush et al. (2011). Nowadays, they
are facing many challenges, although many economic opportunities are appearing for women in the
marketplace and in the area of entrepreneurial activities. According to ILO (2008), where women
entrepreneurs have been identified as a target group for specific policy measures, women-owned
firms have become increasingly important to economic growth and employment.
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2 Gender Equality and Women’s Empowerment
Gender is clearly a social construct. To Mayoux and Mackie (2009), gender inequality cannot
be determined by biological differences, for these are few and really not enough to determine
gender inequality. It is through gendered power relations that this kind of inequality is socially built.
The fact that the forms and justifications for gender inequality vary according to the context just
proves that. In addition, gender is not just related to women; it means women and men. Both
genders are affected by gender-based discrimination. It is justified to prioritize strategies which
advantage women for all the statistical data indicate that women are less advantaged and most
discriminated against. Around the world the genders are different in their ability to make effective
choices, but women are typically at disadvantage. In the labor market, women are more active than
ever. Through higher household incomes, better service delivery, and new labor market
opportunities, much of the progress for women has been driven by economic growth.
As social barriers against women entering the paid labor force regain prominence, their
participation rates fall. Nevertheless, as countries develop, advancements in women’s education
and wages move them back into the labor market. Over time, women’s employment has also been
driven by changes in education and family structure. More women have been brought into the labor
market by lower fertility rates and delays in the timing of marriage and childbearing. Women have
had impressive gains in rights, educational attainment, health outcomes, and labor force
participation across countries, although a series of improvements in women’s access to labor
market can be held back by lack of improvement in rights and other things. Moreover, a whole
range of health outcomes for women can be impaired by failures to redress gender gaps. When
women have more voice, they can drive institutional investments in a way that favors children
(considering a world in which women appear to care for children more than men do). Thus, when
women have more rights in the political arena, the nature of public investment itself changes, too
(World Bank, 2011).
Kabeer (1999) defines women’s empowerment as women’s ability to make strategic life
choices where that ability had been previously denied. Women are still economically and socially
disadvantaged in many countries, so the promotion of gender equality and empowerment of women
is one of the United Nations Millennium Development Goals. A fundamental reform of policies
both on a national and global level is necessary for addressing remaining economic and social
inequities. Trade, then, deserves attention as part of the solution. Job creation and growth are
facilitated by trade, and this can alleviate the poverty that affects women. The World Bank (2011)
presents the necessity to seek gender equality in order to enhance productivity and improve
development outcomes, highlighting gender differences in employment, access to land and credit,
and access to networks and its impacts towards entrepreneurship

3 Gender and Entrepreneurship: Women’s Enterprise Development
Entrepreneurship, defined as the resource and process whereby individuals utilize
opportunities in the market through the creation of new firms (Naudé, 2010), is a relatively new
concept. Greene et al. (n.d.) in their overview of research and theory on women entrepreneurs,
point out that the first publication focused on women entrepreneurs was in 1976 from Eleanor
Schwartz. An obstacle to understanding the challenges to women’s entrepreneurship and their
impact on economic growth is still the scarcity of reliable and valid data. The creation of systematic
knowledge about women’s entrepreneurship is therefore needed (OECD, 2004).
Women’s entrepreneurship deals with both the role of entrepreneurship and the situation of
women in society in that same society. These two areas, entrepreneurship and the gender system,
have been widely researched, but they have been mainly researched separately. Women’s
entrepreneurship has had relatively little attention directed towards it. Gender system plays an
important role in shaping entrepreneurship and economic growth as it does in shaping all other
sections of society. Only now it is beginning to be recognized by both researchers and different
policy institutes (Brush; Hisrich, 1999; Brush, 1992). To the ILO (2009) enterprise development
can make a significant contribution to women’s empowerment and gender equality and has a key
role in gender strategies. The same source states that enterprise development can make a significant
contribution to women’s empowerment and gender equality and has a key role in gender strategies.
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To the source, three are the phases of enterprise development:
 Micro – often not registered;
 Small – usually registered, with a few employees;
 Medium – beyond self-employment.

Figure 1

Enterprise Development Phases.
Source: ILO (2009).

Lamy (2012) points out that access to more and better-paying jobs for women can come when
women’s business enterprises (WBEs), i.e., enterprises run by and employing women, enhance
their participation in the international economy. Achieving gender equality brings along positive
developmental benefits, and those enterprises are important vehicles towards it. It is necessary to
generate more and better economic opportunities for women to reap the maximum benefit from
WBEs. By doing this it is possible to improve societies and enable women to play a more central
role in the global economy. One might say that the contribution of women entrepreneurs to the
economy is not well understood because, apart from being a relatively new topic of research, it is
also not well documented. As a result, there is a general lack of awareness of the contribution of
women’s entrepreneurship to the economy. Nowadays there are more systematic data available
referring to female entrepreneurship and gender empowerment/ advancement in terms of business.
Nevertheless, when it comes to women’s entrepreneurship, both the role of entrepreneurship and
the situation of women in society are addressed. Although entrepreneurship and the gender system
have been widely researched, they have been mainly researched separately. Women’s
entrepreneurship has had relatively little attention, but gender system plays an important role in
shaping entrepreneurship, economic growth and all other sections of society. Only now researchers
and policy institutes are beginning to recognize that (Brush; Hisrich, 1999; Brush, 1992).
Enterprise development can make a significant contribution to women’s empowerment, and gender
equality and has a key role in gender strategies. The International Labor Organization - ILO plays an
active role in strategic issues, focusing on the promotion of decent employment through
entrepreneurship, and developing strategies on promoting women’s entrepreneurship development. They
believe female entrepreneurial activities can make a strong contribution to the economic well-being of
the family and communities, poverty reduction and women’s empowerment (ILO, 2008).
In general, in terms of entrepreneurship, the material found is about information on the
similarities and differences between men and women’s characteristics, attitudes, values, beliefs,
aspirations, reasons to start a business, business goals, barriers and challenges, motivations and
expectations, management styles, and stereotypes towards entrepreneurship. There is also material
referring to societal attitudes and their impacts over male and female entrepreneurial activities. And
also on how entrepreneurship is basically perceived in two ways: promoted by the necessity or by
the opportunity. To the World Bank (2011), in general people see female entrepreneurs more as
“necessity” entrepreneurs (who view entrepreneurship as a last resort) and less as “opportunity”
entrepreneurs. However, one may not overlook that entrepreneurship is about identifying and
exploiting the opportunity. If people believe they have the skills to exploit the opportunity, then the
engagement in entrepreneurship happens (OECD, 2004). Academic studies draw differences
between men and women’s characteristics varying from the propensity to start their own firm, lack
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of business training or experience, leadership style, and barriers such as access to land-ownership
and credit. A major barrier is access to credit, and as women tend to start small firms, they tend to
seek small personal loans. As the profit margins are too narrow, banks are reluctant to grant credits
or offer microcredit (Jalbert, 2000).
While female entrepreneurship is rising as a significant economic activity, some authors
(Moore; Buttner, 1997; Catalyst, 1998; Sharp; Sharp, 1999) state the reasons for women to leave the
corporate world to establish their own businesses. Barriers such as the “glass ceiling” phenomenon,
lack of flexibility and control, not fitting in the corporate culture, and discrimination are mentioned as
reasons for making the leap to the entrepreneurial world. Certain Studies concentrate on what
motivates women to get into entrepreneurial activities, start and lead a business, such as in Moore and
Buttner (1997), Lee and Rogoff (1997), and Kalyani and Kumar (2011). The importance of strategic
objectives to promote women’s entrepreneurship is stressed by ILO (2009). They include removing
barriers to start-up and growth; improving access to markets; improving access to resources;
strengthening social inclusion; and fostering a supportive climate and culture. Enterprise development
is emphasized by ILO (2009) as an agent of significant contribution to women’s empowerment and
gender equality. To advance the field of women’s enterprise development, joint efforts are primordial
and more collaboration is needed. Weeks (2010) presents the building blocks of a women’s enterprise
ecosystem and its critical elements to accelerate women’s enterprise development. To the same author,
corporations have increasingly seen women-owned firms as a valuable customer market and a link to
their supply chain. Therefore, keeping their visibility and support growing is necessary. Littlejohn
(2010) argues that women-owned firms must enhance their sense of responsibility for the role they
are playing both economically and socially. And Jalbert (2000) highlights the importance of
recognizing female business owners for who they are, what they do, and how significantly they
impact the global economy.
The Global Entrepreneurship Monitor (GEM) is a reference to understand the
entrepreneurship scenario in general as well as the female entrepreneurship in specific, and its
phases along the process (Allen et al., 2008; Martinez et al., 2010; Kelley et al., 2011; Kelley;
Brush et al., 2011; Kelley et al., 2012; Bosma; Amorós, 2012). Part of the overall impact of women
on society today is due to their increasing role as business owners, which makes them a vital
economic force. According to Kelley et al. (2011), in 2010, 104 million women in 59
economies—which represent more than 52 percent of the world’s population and 84 percent of
world GDP-started and managed new business ventures. These women entrepreneurs made up
between 1.5 percent and 45.4 percent of the adult female population in their respective economies.
Another 83 million women across those regions ran businesses they had launched at least three and
a half years before. Together, these 187 million exemplify the contribution women make to
worldwide entrepreneurship and business ownership. Although entrepreneurial activity among
women is highest in emerging economies (45.5 percent), the proportion of all entrepreneurs who
are women varies considerably among the economies: from 16 percent in the Republic of Korea to
55 percent in Ghana–the only economy with more women than men entrepreneurs.
Fenwich (n.d.) highlights fundamental differences between women’s entrepreneurship and
men’s entrepreneurship. What makes women’s situation special is that they are shaping new models
of leadership, experiencing unique processes, values of work and family, and the personal
dynamics of change with the processes of developing and leading their businesses. In order to
develop new conceptual frames and even vocabulary for naming these changes as they emerge,
these phenomena must be explored. Female entrepreneurship is clearly seen as sub issue for most
small business scholars, but the area is far from neglected, although still remaining
under-researched with a lack of cumulative knowledge (Carter et al., 2001). To Minniti (2009),
much has been accomplished in the field of female entrepreneurship, but clearly far from being
exhausted, the field lends itself to a variety of extensions and further investigations.

4 Shared Value Creation
Added to the gender issue and to entreprenership, another concept central to this paper is
shared value creation. An article outlining a new concept for corporate responsibility was published
by Michael Porter and Mark Kramer in 2006. In it, the authors state that there would be
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considerable potential for organizations to contribute to sustainable global growth if they went
beyond compliance and philanthropy to actively look for connections between their activities and
the growth and progress of society. The authors expanded the idea and the concept was called
Creating Shared Value (Nestlé, 2012). The shared value concept was introduced in 2006 and was
expanded in a more recent article pointing that shared value is about creating new economic and
social value for business and society. According to Porter and Kramer (2011) it is about examining
economic and social linkages in order to create economic and social benefit (rather than
distributing existing value). Shared Value is an approach to meeting business objectives that create
a competitive advantage for corporations through innovations that address society's needs and
challenges. The authors state that the connections between societal and economic progress are the
main focus of the concept. Companies are more aware that long-term success can be achieved
through the creation of the same value for shareholders and the community in which they operate.
In order to maximize shared value, Hills and Pfitzer (2012) state that companies should examine
how long-term competitiveness can also help address critical social problems. It is necessary to
understand why a company should be concerned about what happens to the communities in which
they operate, and the impact of its operation. To Bockstette and Stamp (n.d) shared value creation
consists of investments in long-term business competitiveness that also address social and
enviromental objectives (figure 2). By incorporating social issues into their core business strategies
to benefit both society and their own long-term competitiveness, these companies seek to create
shared value.

Figure 2 Shared Value Creation
Source: Bockstette and Stamp (n.d).

In addition, to Porter and Kramer, (2006) the idea that both business decisions and social
policies must follow the principle of shared value is an implication of the mutual dependence
between corporations and society. A business will find itself on a dangerous path if it pursues
policies that just benefit its own interests at the expense of or the society, and vice-versa. The
long-term prosperity for both will be undermined if just a temporary gain to one is sought.
The “Harvard School” and the “Chicago School” are opposed in this aspect. Porter and
Kramer (2006) argue that corporations must redefine their purposes towards the creation of shared
value, not just profit per se. Companies must reconnect business success with social progress,
reconceiving the intersection between society and corporate performance to create shared value.
The authors also believe that companies need to avoid short-term actions that are environmentally
wasteful and socially detrimental, therefore investing in long-term economic performance. On the
other hand, in the “Chicago School” view, Milton Friedman compared the spending of shareholders’
money for any purpose other than to advance the interests of the business to a form of “theft.” He
admitted, though, that corporate philanthropy could be justified as long as it served a business
objective (Kucharvy, 2011). The “Chicago School” emphasizes a free-market approach, arguing
that the only “social responsibility” of business is to increase its profits because shareholders and
corporations have priority (Friedman, 1970). And all that goes against the shareholders’ interests –
the social aspect here included – must be eliminated from business. Finally, according to Porter and
Kramer (2011), a narrow conception of capitalism has prevented business from harnessing its full
potential to meet society’s broader challenges, not mention the opportunities that have been
overlooked.
The increasing interest of multinational corporations and governments in improving women
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business owners’ access to procurement opportunities has been a trend. Nevertheless,
supplier-diversity initiatives have been prompted by the realization that women business owners
are not in the winner’s circle. This not only puts the spotlight on women’s access to the market for
goods and services, but also creates competition with traditional suppliers (Francis, 2012). To
tackle this disparity, WEConnect International is promoting equal access and opportunity for them
to compete, instead of quotas. Large organizations tend to engage with a limited pool of vendors,
which excludes qualified women-owned businesses and others, therefore missing out on cost
savings and profit, and possibly on some important innovations. The WEConnect International
initiative aims to locate women-owned businesses, certify them and introduce them to business
opportunities, besides developing their capacity to compete. Women business owners play a
powerful role in driving innovation, increasing competitive advantage, accelerating growth and
raising profitability, and nowadays this is more and more acknowledged (WEConnect International,
2013). Going further on studies about women’s enterprise is necessary because of the rising of
women in the economic scenario, as their businesses are having a growing impact on the economy
and society. WEConnect International is an example that contains both the women-owned business
activities and the perspective of shared value creation.

5 Conclusions
According to Allen et al. (2008), the returns to the investment in women are much higher than
for men, as shown in data on women in development. Women’s gains in education, health, and
resources are more likely to be shared with members of their families and their communities.
Women’s economic and noneconomic rewards are more likely to be shared with other people.
Besides, women are more likely to work for and buy for the community. Especially in countries
that are about to exponentially increase the impact of new venture creation, investment in women’s
entrepreneurship is critical. In order to obtain more sustainable and successful economic
development in all countries, finding ways to empower women’s participation and success in
entrepreneurship is very important. Women’s empowerment, if understood as investment concept,
can bring long-term value creation and better investment performance (Keefe, 2011). Moreover,
what it is known about women in the economy today is that women-owned business enterprises are
among the fastest-growing segments in many countries.
When it comes to women’s economic opportunities, the country’s social attitudes and customs
should be taken into account, not only the laws. Considering this, one can still see that women’s
participation in the formal labor force remains well below that of men. Men continue to dominate
in sectors with higher wage-earning potential, such as technology and finance, whereas women are
paid less than their male counterparts. Enterprising women encounter gender specific obstacles
such as access to finance and credit, to market opportunities, to business education and specific
management training, and the opportunity to be the owners of the land, in both developing and
developed countries, in spite of their great potential to expand their businesses. Where
entrepreneurship is important and opportunities are abundant, all members of society will profit.
Hence encouraging entrepreneurship in general is crucial to women’s entrepreneurship. The
important role which women entrepreneurs play in the entrepreneurial economy is due both to their
ability to create jobs for themselves and to create jobs for others. Women’s entrepreneurship is
about the role of entrepreneurship in a society as well as about women’s position in that society.
Although across countries there are many women entrepreneurs, they are far from being a
homogeneous group, and nowadays their global impact is just beginning to gain intensity. More and
more small and medium enterprises are female owned, and engage in international trade – which, by
the way, will be a strategic source of economic growth and development in the world economy of the
21st century. Ideas, inventions, raw materials, technology, supplies, and business services are some of
the contributions the women business owners can bring to the scenario (Jalbert, 2000). Yet, female
entrepreneurs have to face barriers before they can finally succeed. In a more active way, as
previously seen, cultural traditions, lack of visibility, finance and land-ownership, less access to
technology, networking and training, and insufficient social support can hold business women back
from their full action. For long, the most significant challenges in women’s enterprise development
have been access to markets – including corporate, government, international and global value chains.
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The core idea for this paper is that women’s enterprise development has correlation with
societal need and economic roles. Therefore, this investigation assumes that investing in women’s
enterprise can leverage social improvements and economic progress. Moreover, supporting female
entrepreneurship by creating more means to access capital and land, education and training, and
business market opportunities can impact on women’s economic empowerment resulting in female
businesses development. Few academic works were found relating female owned businesses to
shared value creation and generally they are under other big umbrellas, such as health or nutrition
issues. Shared value studies are about main topics such as healthcare, poverty relief, nutrition,
environmental sustainability, education and rural development. Some women issues are included in
these topics. Until the present moment, we could not find articles correlating the topic of this
research: women’s enterprise development and shared value creation. This posed a limitation for
the study and comparisons could not be made, and we could not adapt or reduplicate previous
applied methodology, either. However, Fortson (2003) refers to studies according to which women
invest 90 percent of their income in their households, as opposed to men’s 30-40 percent. Moreover,
Terjesem and Elam (2012), point out the particularity of women entrepreneurship because of
different goals, access to resources, family responsibilities and business credibility combined with
the available opportunities. The authors show research based on a variety of data sources, including
GEM, demonstrating the vital nature of women’s contribution through the development of robust
ecosystems with strong community-based foundations to support economic growth and prosperity.
That is precisely the point of intersection between women businesses owners and opportunities to
develop social progress.
In terms of research, the gender and shared value framework has not been explored and, as seen,
further studies need to be developed. Achieving gender equality and empowerment, encouraging
women’s enterprise development and creating shared value could be the gateway for numerous
social-economic new possibilities for society’s challenging environment. One might say that there is a
gender impact on entrepreneurial activities and this can lead to development and economic growth.
Although there is still a gap between the potentiality and what happens in the reality, progress has been
made towards gender equality. The impact and growth in the share of women’s participation in the
economy as entrepreneurs and in corporate life has changed the workplace creating a series of
challenges. It is necessary to gain a better knowledge on the impact caused by economic, cultural and
social aspects, when it comes to business. To Porter and Kramer (2011), opportunities have been there,
but have been overlooked. Holding back half of the population through unequal education, job
opportunities and wages does not represent sustainable development.
The current 21st century seems to bring new challenges and female entrepreneurship will
certainly have a pronounced presence in the next decades. It is the beginning of a big
transformation, perhaps towards gender equality, boosted by the importance of new roles attributed
to men and women. Some countries such as the United States and Canada have managed to put
gender issues at the governmental agenda. Therefore, it is clear that in places where more data are
systematically collected, more investment in research and development can be found. For Stearns
(2007) it is not easy to define which gender system promotes the status of the women. Nevertheless,
the author argues that only during the hunting and gathering period both genders contributed with
important economic assets and there was considerable gender equality. However, this equality
turned out to be unbalanced as other systems transformed the role of women into a more decorative
and domestic one. The present historical moment may bring women’s economic participation back
to a measurable level as important as men’s, bringing greater balance and equality between genders.
Female entrepreneurship can be one of the keys to consistently open doors for women’s
empowerment and advance. As a consequence and through their more active economic
participation, there will be a greater social impact as diversity comes along, innovation is
accelerated and wealth is generated for the marketplace and the society.
Women-owned businesses are shifting from economically insignificant to growing
contributors to the economy, so it is time they were perceived accordingly. Female business owners
need to increase their access to markets and grow their firms throughout the value chain. They can
grow and expand their firms both domestically and internationally with more information, an
empowering environment and private sector partnerships. Economic growth can be more effectively
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realized through the true empowerment of women’s entrepreneurship and access to markets.
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Abstract: Cooperation among node enterprises of supply chain makes supply chain risk (SCR) transfer
easily, while study on the transfer mode of SCR can be helpful to the effective management on SCR.
According to the transfer direction of SCR, this paper puts forward three kinds of the transfer modes of
supply chain risk namely serious transfer, radar transfer and interactive transfer.Furthermore, the
characteristic of three different transfer modes are deeply explored. Based on theoretical analysis,case
study is adopted to confirme the conclusions.
Key words: SCR; Risk transfer; Serious transfer mode; Rader transfer mode; Interacitve transfer mode

1 Introduction
The relationship of agency by agreement in supply chain makes SCR exist inevitably. The
independence of the enterprise legal person and increasing cooperation among the supply chain
enterprises promote the risk transfer in the supply chain [1].
Researches on SCR transfer home and abroad mainly concern the following three aspects: the
transfer mechanism of SCR[2,3] , the utility of SCR transfer[4] and the control of SCR transfer[5-7],, among
which studies on supply chain management by applying the adaptive system theory are in the
majority[8,9]. However, there are few researches studying the modes of SCR transfer. This paper attempts
to analyze the different modes of SCR transfer, thus explore the evolution rule of the SCR transfer,
hoping to provide some reference for the effective management of risk of the supply chain enterprises.

2 Transfer Modes of Supply Chain Risk
According to the transfer direction of SCR, the transfer modes of supply chain risk are classified
into three kinds, namely serious transfer, radar transfer and interactive transfer. The following part of the
paper will explore the characteristic of three different transfer modes.
2.1Serious transfer mode of SCR (STMSCR)
Supply chain refers to the value increasing chain from the initial supply to the final demand. One
node enterprise transfers SCR to the next one, namely serious transfer of SCR, is the main mode in SCR
transfer. Defining the direction of SCR transfer from supply to demand as positive, the STMSCR can be
divided into three types, namely positive serious transfer, reverse serious transfer and cross serious
transfer.
2.1.1 Positive serious transfer of STMSCR:
Positive serious transfer means the transfer mode of SCR is from the initial node enterprise to the
downstream one till to the consumers under the influence of risk catalyst. Thus the negative impact of a
risk in one node enterprise will influence the whole supply chain. During the process of positive serious
transfer of SCR, risks adhering to risk carrier transfer among node enterprises in proper order. Supposing
a certain supply chain has some node enterprises, node enterprise is expressed as E, enterprise risk current
is expressed as C, diffusion coefficient is expressed as D, diffusion current is expressed as J, and time of
risk transfer is expressed as T, the first node enterprise is expressed as E1, risk current of the first node
enterprise is expressed as C1, the diffusion coefficient of E1 diffusing the risk current to E2 is expressed
as D12, transfer time of E1 diffusing the risk current to E2 is expressed as T12, transfer current f of E1
diffusing the risk current to E2 is expressed as J12. The positive serious transfer mode of SCR is
described just as figure 1.

Figure 1

Positive serious transfer mode of SCR
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Major features of positive serious transfer mode of SCR are explained as following:
① Single direction. Single direction is reflected by the single risk transfer mode which is from the
upstream enterprise to the downstream one. So the source of risk can be inspected easily along the value
chain from downstream to upstream. ② Long latent period. Long latent period makes the fatalness of
the disaster difficult to predict in a short time. On one hand, the risk source exists in a relative small space,
so it hides. On the other hand, the risk current from a risk source isn’t big at the beginning, which may
lead to underestimation of the loss of the risk. These two factors together generate the high latency of risk.
③ Developing. Positive serious transfer of SCR transfers risk on time sequence. During the process of
risk transfer, as risk passes through every node enterprise, for both the increasing extensional space and
cost to save the prestige of the enterprise, once risk turns into disaster, loss becomes greater than before.
④ Concealment. High concealment leads to the weak anti-risk capability since risk can not be perceived
easily at the beginning. When the risk becomes clear, it may have been transferred to the whole supply
chain, which makes it more difficult to control.
Positive serious transfer of STMSCR is common in supply chain management and product quality
risk typically belongs to the positive serious transfer. For instance, the event of melamine in milk of
China in 2008 is a typical case.
2.1.2 Reverse serious transfer of STMSCR
Reverse serious transfer and positive serious transfer are very similar. The major difference is the
change of risk transfer direction. but risk transfers from the downstream enterprise to upstream one on
time sequence in reverse serious transfer. Furthermore, reverse serious transfer is divided into two kinds,
namely strict reverse and non-strict reverse serious transfer (Figure 2).

Figure 2

Reverse Serious Transfer of SCR

As is shown in Figure 2, strict reverse serious transfer means risk transfers from downstream
enterprise to upstream enterprise one by one just as the solid line expresses in figure 2. While non-strict
reverse serious transfer means risk transfers from the downstream enterprise to non-direct upstream
enterprise. Namely, risk transfers along the dashed line and then the solid line just as the dashed line
expresses in Figure 2.
Besides possessing the features of positive serious transfer of STMSCR, reverse serious transfer of
STMSCR possesses another feature of great difficulty in checking the risk source. In the reverse serious
transfer of STMSCR, risk transfers from downstream to upstream and the scope of downstream is larger
than that of the upstream, so the risk source in reverse serious transfer of STMSCR exists in a larger
scope than that of positive serious transfer of STMSCR, making the checking of the risk source a
difficult work. Risk in the reverse serious transfer of STMSCR originates from two sources. It may
originate from the supply chain system itself or it may originate from other sources. Meanwhile, the risk
source of positive serious transfer of STMSCR might induce other risks. The induced risks may transfer
along the mode of the previous positive serious transfer of STMSCR, and they can also change the
transfer direction from the previous positive serious transfer of STMSCR to reverse serious transfer of
STMSCR. For example, high-tech mobile phone produced by Iridium Satellite Company of Motorola
makes the company become a meteor through market test. Iridium Satellite Company places a higher
expectation on the high-tech mobile phone than the demand of market, thus the little profit from the
poor sale of the phone leads to the bankruptcy of the company due to its high investment and operation
cost.
2.1.3 Cross serious transfer of STMSCR
Cross serious transfer of STMSCRmeans that one risk transfers in the supply chain through both
positive serious transfer of STMSCR and reverse serious transfer of STMSCR. Namely, one risk
sometimes transfers by the way of positive serious transfer of STMSCR and by the way of reverse serious
transfer of STMSCR sometimes else just as embodied in Figure3.
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Figure 3 Cross Serious Transfer of STMSCR

In Figure 3, solid line refers to positive serious transfer of STMSCR and dashed line refers to
reverse serious transfer of STMSCR. The reasons for the occurrence of cross serious transfer of
STMSCR can be summarized as the following:
① When one risk transfers positively or reversely, it might induce the positive or reverse transfer
of some other risks in another supply chain. For instance, the occurrence of financial crisis in a node
enterprise of the supply chain may delay the payment time of goods for the upstream enterprise, on this
occasion the financial risk transfers by the way of reverse transfer. When the upstream enterprise finds
the delay paying of goods from the downstream enterprise, it may adopt some measurements to avoid
the crisis by delaying supply. Thus the supply risk transfers by the way of positive serious transfer of
STMSCR, though it is induced by the positively transferring financial risk.
② When different SCRs coexist, some risks transfer through positive serious way while some
others transfer through reverse serious way. Although the types and transfer directions of the risks are
complex, the transfer direction of any one risk is unchanged, transferring along a fixed direction. For
instance, supply risk of a supply chain always transfers from upstream to downstream enterprise by the
way of positive serious transfer of STMSCR while demand risks always transfer from downstream to
upstream enterprise by the way of reverse serious transfer of STMSCR.
Major features of cross serious transfer of STMSCR are explained as the following:
① Diversity of risk sources and difficulty in inspecting them. Risk sources of cross serious transfer
come from two types. One is original SCR. The other is secondary SCR.Because the sources of risks
originate differently and co-transfer in the supply chain system, inspecting the risk sources of cross
serious transfer of STMSCR is much more difficult than that of single transfer of STMSCR.
② Agglomeration. Agglomeration includes risk source agglomeration and effectiveness
agglomeration. Risk source agglomeration means that original risks or secondary risks may form various
types of risks in the supply chain system after a period of time. Effectiveness agglomeration means that
larger risk current may be produced from cross serious transfer of STMSCR than from single direction
transfer of STMSCR after all risk currents agglomerate in the supply system.
2.2 Radar transfer of TPSCR
Every node enterprise is an integration of both risk receiver and risk sender just like a radar
collecting risks and emitting risks at the same time. According to the two systems of both emitting risks
and receiving risks, radar transfer of TPSCR can be divided into two types, namely irradiation transfer
and concentration transfer just as embodied in figure 4.

Figure 4

Radar transfer of TPSCR

In figure 4, E0 means risk source, symbol “–” means the upstream enterprise of the risk source,
symbol “+” means the downstream enterprise of the risk source. E01, E02 respectively refers to the node
enterprises at the same level in the supply chain. Arrow refers to the transfer direction of risks. Dashed
line refers to irradiation transfer and solid line refers to concentration transfer.
2.2.1 Irradiation transfer of TPSCR
Irradiation transfer means risk starts to diffuse synchronously from one node enterprise along the
direction of downstream and upstream. On one hand, the risk sender may send out many risks
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simultaneously and the different risks may transfer along different directions. On the other hand, even if
the risk sender sends out only one kind of risk, this risk maybe release all the risk current at the same
time, or it may release the risk current in turn along different directions. So the irradiation transfer of
TPSCR can be further divided into two types, namely continuous transfer and pulse transfer. Continuous
transfer means the risk sender releases all the risk current form all risks at the same time. However,
pulse transfer means the risk sender releases all the risk current from all risks in a batch diffusion.
Irradiation transfer of TPSCR is expressed just as the dashed arrow in figure 4.
In irradiation transfer of TPSCR, the transferred risk may be or not be the same risk. The beginning
transfer time of every risk may be the same or different. Risk carrier in every transfer may be the same
or different. All secondary risks release risk current again in the way of irradiation. All these factors
together with the impact of the irradiation transfer of risk source increase the complexity the transfer of
SCR. The major characteristic of irradiation transfer of TPSCR is explained as the following. ①
Complexity. It is embodied from tree aspects. Firstly, one node enterprise is both the risk sender and risk
receiver. Secondly, risks carrier and risk catalyst between two node enterprises may be different. Thirdly,
the original risk may evoke other new risks, while the original one may or may not disappear. ②
Concentricity. In the irradiation transfer of TPSCR, risk source is the core enterprise，emitting all the
risk information. ③Snowball effect. Risk irradiation makes the original risks diffuse in a greater scope
and the SCRC after diffusion will become bigger than before according to the measurement indexes of
the energy of SCRC. Furthermore, original risks will induce new secondary risks, which will
consequently produce bigger risk current. Then the snowball effect occurs.
Taking automobile industry in China as an example, in order to avoid risks, whole-car firm
transfers risks to its upstream suppliers of parts components and downstream distributors. When the
whole-car firm declares its zero inventory management, the warehouse of parts components suppliers is
full. Zero inventory decreases costs of the whole-car firm, but it make the inventory of the parts
components suppliers an irreversible cost. The substance of zero inventory of the whole-car firm is to
avoid the risks from plan changing. On one hand, the whole-car firm requires the suppliers to improve
safety stock rather than making a good plan by using the advantages of supply chain. In fact, a good
plan can decrease product fluctuation, thus the integrated inventory. On the other hand, price of
automobile decreases gradually year by year. Whole-car firm, in order to transfer the pressure of
decreasing price to the suppliers of parts components, will require the suppliers to decrease the price of
parts components every year, doubtlessly bringing a sever cost test to the suppliers of parts components.
Meanwhile, by using the authority of agency as a decoy, the whole-car firm signs unequal contracts with
the distributors, which include unreasonable high inventory and no mention of quit clause of the
distributors, making the distributors lack of guarantee. Finally, the whole-car firm radiates all the risks to
distributors and suppliers.
2.2.2 Concentration transfer of TPSCR
Concentration transfer of TPSCR means that risk currents from different types of risks or the same
type of risks are concentrated on one node enterprise just as embodied by the solid line in figure 4.
Major features of concentration transfer are explained as the following. ①Influence of external
environment. As node enterprise receives all the risks concentrated on it passively and all the risks
received by the node enterprise come from the external environment rather than from the enterprise
itself, concentration transfer of TPSCR is greatly influenced by the external environment. ②
Complexity of risk source. Risk sources of the concentration transfer of TPSCR may come from both
the external or internal system of the supply chain. ③ Dynamicity. The uncertainty of external
environment and variation of risk transfer process make risk transfer vary all the time.
Taking the core enterprise of manufacture industry as an example, suppliers transfer risks to the
manufacturers when supply fails, which will restrict the output of the manufacture’s production.
Delayed transfer of information between distributors and retailers leads to an inadequate communication
between upstream and downstream enterprises and misunderstanding on commodity production and
market demand, making the products of manufacturer not able to meet the market demand. Excess
inventory brings the Bullwhip effect. Finally, risks are concentrated on the core enterprise.

2.3 Interactive transfer of TPSCR
Interactive transfer of TPSCR means that risk sender transfers the risks to another node enterprise,
then, conversely, the risk receiver transfers the risks back to its sender. The risks returned back to the
risk sender fall into two types. The risk receiver may return the original risk to the risk sender, or the risk
receiver may induce new risks after receiving the original risk and then return the induced risks to the
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risk sender. Taking two node enterprises as an example, the interactive transfer of TPSCR is expressed as
Figure 5.

Figure 5

Interactive Transfer of TPSCR

In Figure 5, E refers to enterprise, R refers to risks. Ei means enterprise i transfers risk to
enterprise j . Conversely, enterprise j transfers the risk back to enterprise i . Ei 、 Ej respectively
refers two different node enterprises. Ri 、 Rj respectively refers to two types of risks that may or may
not be the same one but must originate from two different enterprises. In the interactive transfer mode,
original risk induces several new risks and then transfers the new risks back to the risk sender.
Major features of interactive transfer of TPSCR are explained as the following. ① Cyclical
superposition and bidirectional transfer of risk.. Cyclical superposition means risk current in supply
chain increases due to multiple transfers of different risks. Bidirectional transfer means, when risk
sender transfers risks to risk receiver, new risks may be induced during the process of transfer and risk
receiver may transfer the newly introduced risks back to the risk sender through qualitative change or
quantitative change. ② Complexity. On one hand, risk sources are multiple. On the other hand,
different risks are interactively influenced, making risk prevention more difficult. ③ Infectivity. The
infectivity of interactive transfer is embodied from both the infectivity of risk transfer methods and
interactive infectivity between risk sources. ④ Systemicness. It is very rare for SCR s to transfer
along one single direction without interaction among them. Multiple risks interact with each other
within the supply chain and transfer systematically. Thus interactive transfer mode is common.
Taking Cisco an example, Cisco decreased the number of its suppliers from 1,350 to 650 in 2002,
hoping to obtain more discount from every supplier by ordering more parts components from them. But
an important reason for Cisco’s profit increase, the inventory decrease, is in fact realized at the cost of
suppliers’ inventory increase, so the contradiction between Cisco and its suppliers is increasingly
intensive. When Cisco tries to transfer the risks to the suppliers, the risks finally return to Cisco itself.

3 Conculusion and Further Study
Through judging TPSCR, risk source can be found It is urgent to adopt some countermeasures to
control the risks to avoid the crisis. Further study will focus on the energy measurement of TPSCR.
Taking the risk of the interruption of supply chain as an example, when the supply is interrupted, sales
will be insufficient, then the speed of funds reclaiming will be slow, which will consequently make the
enterprise faced with the risk of bankruptcy due to operation difficulty. Every enterprise has its own
endurance limit of funds. When the endurance capacity is beyond its limit, risk accident occurs and it
can be prevented only when the risk energy is controlled under the limit. Risk current is of positive
correlation with risk energy. Moreover, cash risk current in financial field predominates in the field of
risk current researches. Studies on risk current in supply chain are few. Chih-Yang Tsai (2008) explores
cash risk current in supply chain [10]. SCR current, density of SCR current and transfer speed of
SCR current together influence the risk energy of supply chain.
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Abstract: The supplier selection process is very important to companies as selecting the right suppliers
that fit companies strategy needs brings drastic savings. Therefore, this paper seeks to address the key
area of supplies evaluation from the supplier review perspective. The purpose was to identify the most
important criteria for suppliers’ evaluation and develop evaluation tool based on surveyed criteria. The
research was conducted through structured questionnaire and the sample focused on small to medium
sized companies (SMEs) in Greece. In total eighty companies participated in the survey answering the
full questionnaire which consisted of questions whether these companies utilize some suppliers’
evaluation criteria and what criteria if any is applied. The main statistical instrument used in the study is
Principal Component Analysis (PCA). Thus, the research has shown that the main criteria are: the
attitude of the vendor towards the customer, supplier delivery time, product quality and price.
Conclusions are made on the suitability and usefulness of suppliers’ evaluation criteria and in way they
are applied in enterprises
Key words: Vendors evaluation; Suppliers performance measurement; Suppliers selection model;
Principal component analysis; Supply chain management

1 Introduction
In today’s highly competitive but also interrelated business environment, the effective selection of
business partners is one of the most important issues, enterprises are dealing with. For the reason,
companies face a stiff competition which forces them to focus on the improved quality, cost reduction
activities, and improved lead time. Therefore, they need to be very efficient to meet the dynamic market
requirements and to be open to change (Aksoy & Öztürk, 2011), low cost, high quality products and
supplier satisfaction (Araz & Ozkarahan, 2007). Increases of customer demands, supply/demand chain
(Heikkilä, 2002),
advances of recent technologies, especially evolution in information and
communication technologies (Stadtler, 2005), competition in a global environment (Fahy, 2002), and
increases in environmental consciousness (Dou, Zhu, & Sarkis, 2013) have forced enterprises to focus
on better supply chain management (Cebi & Bayraktar, 2003). Moreover, radical product and
technology innovation demand manufacturer to turn back to the suppliers and the key partners in order
to maintain their existing customer base (Song & Di Benedetto, 2008). Nowadays more than ever,
businesses are depending on strategic relations with their customers and suppliers in order to create
value-added systems that will give them a competitive edge in the market (Ulaga & Eggert, 2006).
Most of the time vendors are being selected by companies based on three basic factors, their ability
to meet some quality standards, their delivery schedule and the price they offer. However in modern
management, one must take into consideration numerous other factors in order to succeed and establish
a long-term relationship with its vendors and in order to consider suppliers as the best intangible assets
of the organization (Mandal & Deshmukh 1994). From 1960s until today, scholars have published
numerous articles focusing on the specific subject of supplier selection and evaluation methods. Most of
them concluded that supplier selection process involves evaluation of different alternative vendors based
on different multiple criteria. This process has undergone significant change during the past years, as
technological capabilities have increased and new methodologies have been developed. Experts such as
Charles A., Weber, and G.W. Dickson from 1966 until recently, discovered through surveys the various
important selection criteria, some of which are quantitative and others qualitative. So far few attempts
have been made to develop an analytical framework for the vendor selection process, which combine
these criteria, in order to construct a model for vendor evaluation and selection (Nassimbeni & Battain,
2003)
1.1 Need for research
The growing role and dependence on suppliers within the company’s business chain increases the
need for objective assessment of supplier performance. In many cases it is not sufficient that suppliers
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are able to meet the materials and service requirements of today. Buyers also need to determine whether
a supplier is sufficiently equipped to live-up to the company’s long-term requirements and needs. In
addition, it is necessary to know whether a supplier can guarantee sustained continuity of supply.
Primarily, the purpose of this study is to construct an analytical framework for the vendor selection
process. It combines quantitative and qualitative vendor performance indicators and based on the most
important key factors of suppliers’ evaluation to construct a model for vendor evaluation and selection.
In order to decide what should be measured and to identify the most important performance indicators, it
is necessary to define the term purchasing performance. Purchasing performance, according to Ohdar &
Ray (2004), is considered to be the outcome of purchasing effectiveness and purchasing efficiency.
Purchasing effectiveness is the extent to which, by choosing a certain course of action, a previously
established goal is being met. On the other hand purchasing efficiency deals with the relationship
between planned and actual sacrifices made in order to be able to realize a goal that was previously set
(Pohl & Förstl, 2011). This study is important because it examines the buying attitudes of Greek SMEs
as they have been cultivated by the selling behaviors of both domestic and foreign suppliers through the
years. This initiative in this area aims to assist local companies by providing a framework for suppliers’
evaluation and performance measurement.
The focus of this study is concentrated in the identification of the selection criteria that dictate for
the successful evaluation of suppliers by various businesses in the marketplace. Additionally, it is
expected that through this study the following objectives will be met in order to establish the type of
evaluation factors that SMEs are using during the vendor selection process. Subsequently, the objectives
of this study are; 1) to identify and analyze the most important performance indicators which are used
by Greek-based (SMEs) enterprises in order to evaluate the performance of their suppliers, 2) to find out
whether the selected theory is applicable to the local marketplace. In other words, whether the most
important performance criteria employed in existing literature are related with those that will be
answered by the Greek SMEs, 3) to assess whether these KPIs are industry dependent or not. In other
words, whether they are applicable to all types of companies no matter the sector they belong to, and 4)
to compare the emerged framework with existing ones.
The remainder of this paper is divided into four main sections. The first section provides a brief
review of the relevant support literature. The second section outlines the methodology employed in the
research with particular attention given to Principal Component Analysis (PCA). The third section
provides a description of the resulting measures, a discussion on the validity and reliability of the
measures, as well as a presentation of key findings. The fourth and last section includes the relevant
conclusions and recommendations.

2 Literature Review
The literature review is based on the basis for selecting the appropriate research methodology and
will assist in achieving the research objectives. In the process of reviewing the literature, the authors
focused on seven key issues, 1) supplier evaluation, 2) evaluation methods, 3) evaluation criteria (key
performance indicators), 4) purchasing, 5) supplier relationships, 6) after sales, and 7) areas of
investigation. By analyzing the theory, different areas were investigated in developing the analytical
supplier selection framework see following figure 1.

Figure 1

Two Sections of the Analytical Framework

It is widely accepted that one of the most important responsibilities within the purchasing function
of a business is the evaluation and selection of suppliers. In addition, it is well established that decisions
for purchasing can be complicated and are often based on different criteria (Cousins, Lawson, & Squire,
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2006; Pohl & Förstl, 2011). Therefore, since the 1960’s the analysis of key performance indicators and
the measuring of vendors’ performance remains in the spotlight for numerous researchers and
practitioners (Weber, Current, & Benton, 1991). Supplier evaluation is a time consuming activity and
therefore it is important to have clearly defined objectives in order to create value for the evaluating
underlying company (Saunders, 1994; Završnik, 1998). Since many years, several researchers have been
identified some of the factors in their supplier evaluation models that are related to the successful
evaluation of suppliers during the vendor selection process (Birch, 2001; Cebi & Bayraktar, 2003;
Krause, Pagell, & Curkovic, 2001; Pi & Low, 2006; Weber et al., 1991).
According to Heizer & Render (2008), the term “Supply Chain Management”, which has been used
by academics and practitioners for over 20 years, is defined as the integration of all activities needed in
order to procure materials, transform them into intermediate goods and final products, and deliver them
to customers. In other words, supply chains consists of all those links that are needed in order for a
product to reach the final customer, with suppliers forming the key links between the raw materials to
final product design and delivery (Gunasekaran, Patel, & McGaughey 2004). It can be deduced
therefore that vendor selection, evaluation, and their involvement is one of the most critical activities a
firm should focus on (Araz & Ozkarahan, 2007). On the other hand, the selection of inappropriate or
unsatisfactory suppliers has the potential to unbalance a company’s often delicate financial position (i.e.
high cost) and upset it’s operational (low product quality) infrastructure. Therefore, several researchers
have highlighted the important role of supplier selection, and supplier’s involvement in strategic
decision making process (Choy, Lee, & Lo, 2002; Song & Di Benedetto, 2008; Hammami, Temponi, &
Frein, 2014; Ho, Xu, & Dey 2010) to achieve effective supply chain (Fawcett, Magnan, & McCarter,
2008).
It is important to understand that the supply chain is a network trying to utilize fully the available
resources in the best possible way. In this aspect instead of trying to optimize the firm operations,
businesses should focus on the inter-organizational operations (Handfield & Nichols, 2002). Moreover,
Uzzi (1997) stated that a balance in personal relationships between the linked organizations of a supply
network should be found to create a good environment that provides stability to be established. Internal
and external communication should be promoted to avoid the misunderstandings and a shared vision to
be created (Takeishi, 2001). Another important factor in a successful relationship is interaction between
purchasers and technical staff of the company which becomes really important from the moment when
products are developed increasingly sophisticated (Droge, Jayaram, & Vickery, 2004; Takeishi, 2001).
Even more benefits could be achieved if the suppliers become involved in the new product development
process. As it can be seen, there is a correlation between supplier relationships and the supplier
evaluation process (Wynstra & Pierick, 2000). Depending on the type of relationship wanted, certain
questions should be part of the evaluation. It is therefore imperative for a company to clarify the type of
relations it has with its suppliers as well as what type of relationships are desired for them (Inemek &
Matthyssens, 2013).
A supplier evaluation should not only be used for selecting suppliers and evaluating bids, but also
for motivating existing suppliers and initiating corrective actions (Buffa & Ittner 1987; Modi & Mabert
2007; Sarkar & Mohapatra 2006). Since resources are often limited, not all existing suppliers are in a
position to be evaluated. By comparing the different suppliers, the ones that would benefit the most from
supplier development can be identified (Forker & Mendez, 2001; Fredriksson & Araujo, 2003). In this
process, supplier evaluation may be used as a tool to find areas in need of improvement. The evaluation
can also be used as a basis for ongoing dialogue, where monitoring and learning are combined
(Fredriksson & Araujo, 2003). In a study by Lamming, Cousins, & Notman (1996), it was found that
improved overall quality, better all-round service, improved delivery performance and relationships,
were the top four benefits of evaluating existing suppliers, with reduced costs following closely behind.
When asked, the suppliers listed the same benefits, putting improved relationships first. In a similar
study by Tracey & Tan (2001), it was found that the four dimensions of customer satisfaction and firm
performance were positively affected when both choosing and regularly evaluating suppliers, with
regard to quality, reliability and product performance. In the same vein, it was also found that firms
usually focus too much on unit price, leading to worse performance. To achieve the best performance,
the company should work jointly with its suppliers on product development and continuous
improvements. Price is considered as a key performance indicator during the last many years and a
switch to the cost perspective can be clearly seen (Cho, Lee, Ahn, & Hwang, 2012; Groves, Collins,
Gini, & Ketter, 2013). Moreover, quality and delivery performance have always been presented as
significant variables in all supply chain models (Droge, Vickery, & Jacobs, 2012; Lee, Rhee, & Cheng,
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2013; Loppacher, Cagliano, & Spina, 2011; Shin, Benton, & Jun, 2009). Innovativeness has also been
referred from several researchers although only recently has gained some significance (Caridi, Pero, &
Sianesi, 2012; Inemek & Matthyssens, 2013; Panayides & Venus Lun, 2009). In addition, flexibility is a
criterion that has started to appear in the models during the last decade (Das, 2011; Gong, 2008). Even
though criteria such as continuous improvement (Jaber, Bonney, & Guiffrida, 2010) and personal
relationships have followed the same trend, factors such as the importance of geographical location have
decreased in significance.
According to Weber (1996) there are a number of methodologies which have been developed from
researchers and scholars to assist businesses in the evaluation process of suppliers. He identifies three
main approaches for evaluation, namely: categorical, weighted point and cost ratio. The categorical
method influences the company to initially decide the evaluation parameters of their suppliers. These
parameters should then be assigned some form of rating system such as preferred, satisfactory or neutral
rating. In the end, the sum of all parameters is calculated and the supplier with the highest score is
chosen. This method is easy to implement and for this reason is appropriate for firms with limited
resources. However, each parameter is equally weighted, so the results easily become unreliable (Weber,
1996). The second approach identified by Weber (1996) is the cost-ratio method. The cost of each factor
is calculated and is given as a percentage of total purchases. This cost is estimated for each potential
supplier and the one with the lowest net adjusted cost will be chosen. The cost-ratio method is a very
complex approach because requires a well-designed cost-accounting system to accurately generate the
precise internal operating cost data. The final approach to vendor evaluation is known as the linear
average of the weighted-point method. With this technique various factors, which are key to the
company are weighted according to their perceived importance. Each weighting is then multiplied by
the assigned performance score. Finally, a sum consisting of each criterion’s result is calculated resulting
in a final rating for each supplier. Even though the specific approach is more objective than the
categorical method, the buyer can still exercise considerable judgment in determining the weighting for
the evaluation criteria, as well as the numerical values for the vendors’ performances. A comparison
study of the three approaches by Chen, Paulraj, & Lado (2004) reveals that the weighted point method
can be used by most firms. Further, Presutti Jr & Mawhinney (2007) strongly recommend using a
scorecard model for the assessment of suppliers.

3 Methodology
One of the most important elements defining the suitability of this study is the selection of an
appropriate research methodology. According to Blaxter, Hughes, & Tight (2010), there are two basic
research types: qualitative and quantitative. The distinction between them is not straight-forward and
typical research often contains data of both types. In a quantitative research, data is usually collected
through surveys and can be statistically examined. The result can then be generalized on a bigger
population than examined. In qualitative research on the other hand, more detailed information about a
single or a small amount of cases is collected. This information can then be reviewed using an analytical
approach. According to Bryman (2012) conclusions drawn from a qualitative study usually cannot be
generalized to a larger population. Qualitative and quantitative data are usually used together and the use
of one research strategy does not necessarily exclude the other type of data. In this study, a quantitative
research strategy will be used but both qualitative and quantitative data is gathered, although the use of
quantitative data will be dominant. Furthermore, Blaxter et al., (2010) identified four basic approaches
to research in the social sciences context: action research, case studies, experiments, and surveys. It
should be noted that this classification is not meant to be definitive or exclusive, but simply recognizes
the most common approaches used for small-scale research projects. In addition, Bryman (2012)
identifies four basic research techniques: the study of documents, interviews, observations, and
questionnaires. This study, following the examples of the existing literature, will employ more than one
method in the main body of the research, namely a survey in conjunction with a number of interviews,
in order to obtain a more detailed perspective on the issues raised.
In order to be in the position to develop a suppliers’ evaluation tool, which is the aim of this study
along with determining the benefits earned when businesses apply a related tool to help them during the
selection process, different aspects of the existing literature should be considered. The starting point for
this framework should be to investigate the available literature, in order to see what kind of evaluation
methods and criteria have been employed in the past. At the same time the reasons for which they were
investigated and the benefits offered to the enterprises should be reviewed. In studying the theory, a

·668·

Proceedings of the 11th International Conference on Innovation & Management

number of different evaluation methods and criteria were discovered. The literature showed that before
an evaluation method is applied, the key performance indicators must be chosen, through which an
enterprise will evaluate its suppliers.
3.1 Data collection and analysis
Quantitative methods as well as qualitative methods were used for the analysis of the data obtained
by the research. Moreover, for the purposes of the specific study both field and literature review
research were carried out. Secondary data was obtained through literature research using online
academic valid databases such as Emerald and EBSCO.
The primary sources of information were obtained through research in companies. The
organizations participated in the research were selected according to their market share (large or small),
size, human resources and industry. A major factor in the selection of the companies was the degree in
which these manufacturing and commercial companies are dealing with a number of suppliers from
Greece and abroad. During the pilot study companies importing products from other countries were
preferred. 250 questionnaires were sent to purchasing managers, company owners, and managers
through faxes or e-mails and 80 of them were received back which reflects a response rate of 32%. A
number of interviews were conducted mainly for clarification issues.
Principal Components Analysis (PCA) (Snook & Gorsuch, 1989; Tabachnick, Fidell, & Osterlind,
2001) with rotation to an orthogonal solution by the varimax method (Hair, Anderson, Tatham, &
William, 1998) was adopted as the main statistical instrument. According to Lewis-Beck (1994), this
method is the most commonly used in order to reduce the number of items in a survey questionnaire.
The factorability of the data was tested with Bartlett’s test of sphericity and the Kaiser-Meyer-Olkin
(KMO) measure of sampling accuracy (Pallant, 2010). Petroni & Braglia (2000) have used Principal
Component Analysis in the development of a model for vendor selection. Reliability testing was
undertaken using Cronbach’s Alpha. This test of reliability coefficient is the most widely used (Nunnally,
2010; Saraph, Benson, & Schroeder, 1989). The lowest value of Cronbach’s Alpha is 0.7 that is
generally agreed. Nevertheless, it is important to mention that this may decrease to 0.6 in exploratory
research (Robinson, Stimpson, Huefner, & Hunt, 1991; Szamosi & Duxbury, 2002; Vouzas &
Psychogios, 2007), which fits in the specific study. One way ANOVA was used to test for differences
between performance indicators and industry types. SPSS was the software used for the data entry and
analysis.

4 Findings
In the distributed questionnaires, among other questions, the participants were asked to evaluate
thirty key performance indicators. Both quantitative and qualitative indicators were included as
suggested by Cebi & Bayraktar (2003), with the former being the majority. The surprise comes from the
fact that the results revealed that the “attitude of each vendor towards each customer” indicator is
considered as the most important of all (table I). This is an intangible (qualitative) performance indicator
which could be attributed to cultural differences (Missopoulos & Dergiades, 2007). In contradiction with
Dickson (1966) survey who presents quality, delivery, and performance history to be the most important
factors, Weber et al. (1991) considered net price, delivery time and quality as the most important
supplier selection criteria. In our case, delivery schedules are followed by net price and quality (both
with a mean of 4.40).
Table 1 The Ten Highest Rated Key Performance Indicators
Key Performance Indicators
Mean
The attitude of each vendor towards each customer
4.65
The ability of vendors to meet pre-specified delivery
schedules
4.62
The ability of suppliers to meet quality specifications
4.40
The net price, after discount and freight charges
4.40
The ability of each supplier to be flexible in changes of ordered
4.37
volumes
Reciprocal arrangements are substantial for the evaluation process
4.23
The credit policy offered by each vendor
4.13
The level and degree of innovation in terms of product design
4.10
Clear paths of communication between my company and its suppliers
4.10
The repair service given by each vendor
4.01

Std. Deviation
.58
.54
.76
.76
.85
.83
.89
.88
.77
1.00
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Considering Dickson’s survey and the fact that it took place during the 1960’s, the reciprocal
agreements factor, which accounted as the least important factor, in this research respondents consider it
as the sixth most important criterion. The least important factor for the participants in this survey is that
of the labor relations of each supplier with a mean of 2.8.
The companies participated in the survey come from four different sectors: manufacturing (26.3%
of the sample), commercial (45%), services (22.5%), and construction (6.2%). One-way ANOVA testing
was conducted in examining possible correlations between industry profiles and key performance
indicators. Table 2 below shows that there are no significant correlations between the two groups.
Table 2 One-Way ANOVA Test for Differences Between Industry Profiles and KPIs
Key Performance Indicators
F
Sig.
1

,350

,789

2

1,435

,239

3

,515

,673

4

,060

,981

5

1,265

,292

6

1,908

,135

7

,089

,966

8

2,430

,072

9

2,646

,055

10

,824

,485

Significant at p<0.05

Principal Components Analysis (CPA) has been selected in order to transform the original variables
into a smaller set of linear combinations. In assessing the suitability of the data two tests were used:
Bartlett’s test of sphericity which should be significant (p<.05) for the CPA to be considered appropriate
and the Kaiser-Meyer-Olkin (KMO) measure of sampling accuracy with 0.6 suggested as the minimum
value for a good analysis (Pallant, 2010; Tabachnick, Fidell, & Osterlind, 2001). The results shown
below in table III allow us to proceed since the criteria for factorability are being successfully met
(p=.000 and KMO index =.759).
Table 3 KMO and Bartlett's Test
Kaiser-Meyer-Olkin Measure of Sampling
Adequacy
Approx. Chi-Square
Bartlett’s Test of Sphericity
df
Sig.

.759
768
351
.000

In determining the number of components (factors) that best describes the underlying relationship
among the variables, Tabachnick et al., (2001), in Pallant (2010) recommend that “researchers adopt an
exploratory approach, experimenting with different numbers of factors until a satisfactory solution is
found”. Nevertheless, Kaiser’s criterion or, otherwise, the eigenvalue rule has been adopted which
suggests that only factors with an eigenvalue of 1.0 or greater are retained for further investigation
(Tabachnick et al., (2001). In some cases the Kaiser’s criterion is resulting in the retention of too many
factors and for that reason it has received a lot of criticism (Pallant, 2010). The five components that are
retained in this study have eigenvalues ranging from 1.553 to 6.806 and explaining a total of 52.172
percent of the variance (table 4).
The Rotated Component Matrix (shown in Appendix A) presents the loadings of each of the
variables (performance indicators) on the five factors that were selected. All five components include a
number of moderately strong loadings with just four cross loadings. The loading values in three out of
the thirty variables were below the cut-off point of 0.4 so they did not load onto any of the five
components. As indicated by Szamosi & Duxbury (2002) the testing procedure outlined by Tabachnick
et al., (2001), can exclude factor loadings of less than 0.50 from further analysis. This fact suits the
present study in a sense that it provides some kind of simplicity in assigning a name to each component.
Pallant (2010) suggests that by observing the highest loading variables on each of the components will
assist in identifying the nature of the underlying latent variable represented by each component. Table 5
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demonstrates the five extracted components with the variables they represent, along with Cronbach’s
alpha coefficients.
Table 4

Total Variance Explained By Each Variable and the Emerged Components
Total Variance Explained
Extraction Sums of
Squared Loadings

Initial Eigenvalues

Total
6,806

% of
Varia
nce
25,21

2

2,223

8,232

33,438

2,223

8,232

33,438

3,128

11,58

26,25

3

1,916

7,097

40,535

1,916

7,097

40,535

2,366

8,762

35,01

4

1,589

5,886

46,421

1,589

5,886

46,421

2,332

8,639

43,65

5

1,553

5,751

52,172

1,553

5,751

52,172

2,301

8,521

52,17

6

1,355

5,020

57,192

7

1,133

4,196

61,388

8

1,035

3,832

65,220

9

1,008

3,735

68,955

10

,924

3,424

72,379

11

,818

3,028

75,407

12

,740

2,741

78,148

13

,694

2,571

80,719

14

,649

2,402

83,121

15

,576

2,135

85,256

16

,507

1,877

87,133

17

,452

1,675

88,808

18

,432

1,602

90,410

19

,408

1,511

91,921

20

,362

1,342

93,264

21

,356

1,319

94,583

22

,345

1,278

95,860

23

,297

1,099

96,960

24

,245

,908

97,867

25

,221

,820

98,687

26

,183

,677

99,364

27

,172

,636

100,00

Component
1

Cumul
ative
%
25,206

Rotation Sums of
Squared Loadings

Total
6,806

% of
Varia
nce
25,21

Cumul
ative
%
25,206

Total
3,960

% of
Varia
nce
14,67

Cumul
ative
%
14,67

In order to determine the internal consistency of the measures the Cronbach’s alpha coefficient was
calculated. This reliability testing was undertaken for each component. The results, shown in the last
column of table 5, provide an adequate reliability as coefficient alphas of less than 0.60 are generally
considered unsatisfactory (Churchill Jr & Peter, 1984; Robinson, Stimpson, Huefner, & Hunt, 1991).
The results improve the overall confidence of the adopted methodology, the actual data, as well as the
conclusions being drawn concerning the validity of the developed measures.
The vendor selection measurements developed by Krause et al., (2001) were based on competitive
concerns of the purchasing function. Criteria were employed from the existing literature and their
empirical findings. They concluded that the five main competitive priorities for the purchasing function
are cost, quality, delivery, flexibility, and innovation. Birch's (2001) model employed a list of factors for
the automobile industry. For the selection process, he used a list of performance indicators divided into
five distinct categories: cost, logistics, quality, development, and management. Cebi & Bayraktar (2003)
developed an Analytic Hierarchy Process (AHP) model dividing the factors into four different categories:
logistics, technology, business, and relationship. These factors were developed through observations of a
Turkish manufacturing company.
The models of Birch (2001), Krause et al., (2001), and Cebi & Bayraktar (2003) use four to five
categories, as Dickson (1966) has not divided the factors he surveyed into any distinct categories. The
three developed models have one similar factor, logistics or delivery. Krause et al. as well as Birch
include the cost and quality categories. These models also use an innovation or development category
that contains similar variables (indicators). Cebi & Bayraktar (2003) on the other hand use a business
category which overlaps with Birch’s management category. Although the framework developed in this
study leverages greatly on Krause et al., (2001)’s model regarding the categories incorporated in the
models as well as the adopted methodology, the proposed model demonstrates improved applicability
and further enhances overall confidence through supporting the validity of the developed measures.
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Names of the Emerged Components and Reliability Testing Results
Key Performance Indicator

Procedural compliance with procedures, both bidding and
operating by each vendor
The way of management and organization of each vendor
A
The ability of suppliers to meet quality specifications
The position of each vendor in the industry
The labour relations record of each supplier should be
exceptional
Availability of training aids and educational courses in
the use of each product
A communication system with information on progress of
orders provided of each vendor
B
Predefined agreed processes to identify and solve
occurring problems
Warranties and claim policies of each supplier
Reciprocal arrangements are substantial for the evaluation
process
The impression made by each vendor in personal contacts
Closer relationships and reasonable tenure that can result
C
in mutual cost reductions
The geographical location of each vendor
The net price, after discount and freight charges
The performance history of each vendor
D
The financial position of each vendor
The repair service given by each vendor
The production facilities and capacity of each vendor
The ability of each supplier to be flexible in changes of
ordered volumes
E
The level and degree of innovation in terms of product
design
Significant when alpha coefficient > 0.6

Impact of new
Variable
Measurement

Alpha
Coefficient

Management

,8135

Service Quality

,6806

Customer Relations

,6318

Financial
Competitiveness

,7013

Flexibility and
Innovation

,7072

5 Conclusion and Recommendations
This paper has proposed a model framework for supplier selection and evaluation. Various supplier
evaluation methods were discussed and their suitability assessed. A supplier’s evaluation tool was
proposed and developed as a framework for future supplier selection. The survey involved 80
participating companies and the results of the research have shown that the most significant evaluation
criteria used by Greek SMEs are the attitude of the vendor towards the customer, supplier delivery
schedules, followed by product quality, and the product net price.
One of the major benefits that can be achieved is that the company performing suppliers’ evaluation
gets to know the suppliers in a more profound way, creating a good basis for future cooperation. By
conducting this evaluation, the suppliers learn more about their customers’ specific needs and demands.
In addition, an evaluation provides suppliers with knowledge about areas in need of improvement,
which they were unaware of, leading to improved performance. Nevertheless, the evaluation tool is only
one step towards a better cooperation with the suppliers. The tool in itself will not lead to improvements
per se. It is the use of the tool in combination with other activities that will lead to better performing
suppliers.
The major contribution of this study is the empirical evidence gathered on the supplier selection
process. The information collected and the findings of the study helped to close the gap between
theoretical work and actual practice. The findings of this investigation are important in expanding the
understanding of the variables that affect the supplier selection process, and specific information is
provided addressing the criteria used by organizations for the supplier selection process.
In addressing future work, the framework could be expanded to include other corporate
environments and companies based in other geographical locations, with the Balkan countries being
perhaps closest to the original study in terms of both location and a social structure. The developed parts
of the evaluation tool could be adapted on an ongoing basis, with the users incorporating further applied
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improvements arising from the continuous use of the framework, leading to the model’s improvement.
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Abstract: Organizations should expand the scope of their knowledge management effort to include their
customers, to gain new knowledge and competence to renew their business processes and operations. In
this study we turn the attention to customer knowledge management (CKM) and to extracting and
exploiting knowledge that is related to the customers’ experiences. We contribute to existing knowledge
in the field of knowledge management through examining how customer knowledge management
(stemming from customer experiences, in particular) can be combined with competence management in
a process where future competences and opportunities are searched for. Our findings indicate that
competences can be both a tool and outcome in the integration of CKM and competence management.
Key words: Competence management; Customer experience; Customer knowledge management

1 Introduction
The development of knowledge management in theory and practice continues to involve a wide
range of disciplines and contributors, each bringing in their respective experiences, beliefs, and practices
to the emerging field (Hazlett, McAdam & Gallagher 2005). Knowledge management is an eclectic
discipline rather than grounded in any school of thought, therefore resulting in a variety of definitions
and classification schemes (Amidon 1998; Bushko & Raynor 1998; Earl 1994; Nonaka 1991; Nonaka &
Takeuchi 1995; Pasternack & Viscio 1998). Furthermore, it includes several different methods, models
and approaches (Earl 1994; Martiny 1998; Nonaka & Takeuchi 1995; Pasternack & Viscio 1998).
Despite the variety, also common denominators can be found. According to Teece (2000, p. 3), the
fundamental core of knowledge management is in the development and perceptive utilization of
intangible assets, among which knowledge, competences, and intellectual property are the most central
ones. In this study, competences are taken under closer scrutiny.
According to Gorry and Westbrook (2013), a modern business is a knowledge business. What it
can do depends on what it knows, the preponderance of which resides in the skills of employees, their
experiences, insights and intuitions, and their relationships. Knowledge management (KM) has therefore
increasingly recognized workers as important contributors to the intellectual capital of businesses.
Besides the competent staff, the customers can add value into business - organizations should learn from
them and utilize their experiences and needs in businesses. The expectation to ensure a consistent
knowledge flow created from the instant when customer knowledge is discovered to the point when a
company takes necessary action is not yet fully satisfied (Chen & Su 2006). Organizations should
expand the scope of their knowledge management effort to include their customers, to gain new
knowledge and competence to renew their business processes and operations. Indeed, a number of
businesses are currently gaining important benefits from an expansive view of knowledge management
that encompasses their customers (Gorry & Westbrook 2011). When the focus turns from worker to
customer, much of what has been learned in the workplace carries over.
There is a demand to respond for improving the effectiveness of customer knowledge management.
Many researchers have manifested the model in issues such as: (1) employment of psychological elements for
an insight to aid knowledge identification (Pazzani 2000); (2) procedure for adding ‘human data’ onto
‘transaction data’ in the knowledge discovery process to capture customers’ attitude toward products
(Davenport & Marchand 2000); (3) establishment of an adequate process to select and gather exact sorts of
customers’ knowledge that a company desires to have (Koenig & Srikantaih 2000); (4) interaction of
customer knowledge with other components of a company’s knowledge so as to pursue the synergy of
organizational collaboration (Garcia-Murillo & Annabi 2002); and (5) an emphasis on customers’ evaluation
difference between radical innovative products and incremental innovative products (Veryzer 1998).
In today’s business world, competences are considered to be most valuable resources of a
successful organization. Subsequently, development of competence management is essential (See
Edvinsson 2005, p. 32). In general, the competence management approach is used in the research of
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human resource management to explain workers’ capabilities and competences. Cheetham and Chivers
(2005, p. 54) provide the general definition of competence: “Competence is an effective overall
performance within an occupation, which may range from the basic level of proficiency through to the
highest levels of excellence.” Sanchez (2004, p. 521) described organizational competence as “an ability
to sustain the coordinated deployment of assets in ways that help a firm achieve its goals”. That is,
competence management “provides systematic alignment of development activities with business goals
and processes” (Schmidt & Kunzmann 2006, p. 1079). We argue that it can be of relevance in more
specific areas. In particular, in this study we turn the attention to customer knowledge management
(CKM) and to extracting and exploiting knowledge that is related to the customers’ experiences (see
Plessis 2007; Rowley 2002). In this, competences and their management play an important role. There is
increasing recognition of the value of knowledge about customers within organizations, and previous
research has identified general considerations in knowledge sharing and the potential value of customer
knowledge (Aziz & Sparrow 2011). What is needed is a comprehensive study of different facets of
customer knowledge and competence, an exploration of how such knowledge and competence are
generated and utilized within organization. The current paper addresses these issues.
Against this background, our research objective is to discuss the means to identify, understand,
analyse and refine knowledge and competence that arise from customer´s experiences and needs. In line
with this, we consider how to model the process of integrating new customer knowledge and competence
management, and future competences at the organizational level? The novelty of this study lays in
combining and examining competence and knowledge management, and marketing point of view on
CKM. This study is based on theoretical research, and by combining ideas from different disciplines, we
have the opportunity to contribute to different streams of literature.
In the following, we will first position our study, and then concentrate on the key concepts of
customer knowledge management and competence management. Following this, we proceed to
examining how they can be combined in a process where future competences, and related opportunities,
can be achieved. Conclusions-section summarizes our findings, discusses the theoretical and managerial
implications, and makes suggestions for future research.

2 Knowledge Management and Customer Knowledge Management
A large part of today's business (both in the private and public sector) is solution-based, meaning
that businesses are focused on providing expertise and services within global value networks. In these
all-in solutions the value arises by combining services and physical products, as well as technologies
and courses of action. The keys to success can be found in comprehensive solutions that are based on the
understanding of customers. In this setting, the key issue is to comprehend the end-customer’s needs and
utilize those perceptively. In line with this, the mission of customer knowledge management (CKM) is
to capture, organize, share, transfer, and control knowledge related to customers in a manner that allows
generation of organizational benefits. CRM is an information-technology-enabled management tool,
which manages the relationship with customers to understand, target, and attract them, with the
objective of satisfying and retaining customers (Chen & Su 2006). Most studies in the field on KM and
CRM are separately treated in different research domains. However, their mutual synergy potential has
already come to researchers’ attention and invokes convergence by employing KM to bolster CRM to
move it from its original technology-driven and data-oriented approach into a more people-oriented one,
which is entitled the ‘customer knowledge management’ model or the CKM model (Gebert, Geib, Kolbe
& Brenner 2003; Garcia-Murillo & Annabi 2002; Davenport et al. 2001). (See also table 1)
Table 1

Differences Between CRM and CKM (Adapted from Garcia-Murillo and Annabi 2002, p. 878.)
Customer relationship
Customer knowledge
Differentiating factors
management (CRM)
management (CKM)
Direction
One way
Two way
Medium

Technology

Personal

Information

Data

Objective

Identify profitable
customers, customized marketing

Customer experiences
Gather customer ideas,
identify service improvement
areas, new product development

Role of the employee

Little if it merely involves
a website catalogue customer
requests in a database

Gather knowledge from
conversations with the customer
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Gebert, Geib, Kolbe, and Brenner (2003) have classified three main dimensions of customer
knowledge known as knowledge for customers, knowledge about customers, and knowledge from
customers. They have developed their CKM concept through reflections on CRM (customer relationship
management) and the use of knowledge gathered to support business processes. According their studies
the task of CKM is to design the knowledge flow inside and between CRM processes and to indicate
relevant knowledge gained from customer to others. In our study we concentrate especially on
knowledge about customers and knowledge from customers. Customers get their own expertise by using
the product or service.
According to Skyrme and Debra (1997), systematic knowledge management has successfully
enabled some companies to yield tangible benefits: patents with other intellectual capital, cost savings
and profit making, fast time-to-market of innovative products, as well better services for customers.
Therefore, it is necessary to institutionalize the KM process and transform knowledge into a company’s
competitive advantage. CKM increases organizations’ ability to more effectively satisfy their customers’
specific needs (Plessis 2007; Rowley 2002), and identify future opportunities. Knowledge flows from
customers help organizations to enhance the quality of their services or products to develop new
products and services (Garcia-Murillo & Annabi 2002; Zanjani, Rouzbehani & Dabbagh 2008).
Discussion of involvement, emotions and interpersonal relationships underpins much thinking
about customer experience (Palmer 2010). Academic papers are beginning to recognize the importance
of customer experience as an intellectual integrator of service quality, relationships and brands.
O’Loughlin, Szmigin and Turnbull (2004) in their study of financial services have identified three levels
of customer experience, conceptualized as brand, transactional and relationship experience. More than
statistics on, “what customers are telling us” are personal accounts of experience with specific goods
and services. Customers’ stories/experiences speak to different part of our understanding. (Gorry &
Westbrook 2013.) According to Gorry and Westbrook (2013), learning more about customers generally
improves service, enhances marketing efforts, and focuses product development.
The concept of ”design with customers” is easier to realize, when organizations understand the
importance of the knowledge from customers (Sigala 2012). Web 2.0 and social software applications
open up a new horizon for companies to engage in an exciting and meaningful relationship with
customers. Primary types of social software are considered to be for example web blogs, wikis, and
various kinds of social network services such as social tagging, bookmark sharing. Social software can
be a very effective tool in interacting with customers and managing customer knowledge (Boyd 2006;
see also Zhang 2011). Accordingly, firms have started to implement social software in exploiting and
managing customer knowledge assets. Social software in business context usually represents the social
and networking programs used by companies to organize internal and external communications.
Integrating social software on their electronic storefronts, firms can create virtual communities of
interests for current and potential customers to interact with each other and share information and
knowledge about their products and services. (Zhang 2011)
It can be argued that customer knowledge management requires special competences, however.
This is especially because relying heavily on customer competences and their experiences also has a
darker side: Sainio, Salojärvi, Hurmelinna-Laukkanen and Saarenketo (2011) note that a company may
get “held captive by their customers”, especially when radical innovation is of concern: instead of being
able to realize emerging opportunities widely, it may be that the firm only concentrates on current
customer needs. Therefore, competence management and especially the competence management with
regard processes that are deployed to take the knowledge on customer experiences to different parts of
the organization and to actually utilize the existing knowledge are relevant.

3 Different Perspectives to Competence
3.1 Competence management and knowledge management
International discussion of knowledge and competences, and strategic benefits of them are found in
the literature on business economics, knowledge-based view of the organization (KBV), human resource
management (HRM) and strategic management, especially competence based strategic management and
learning organization (See Styhre 2003; Moffett, McAdam & Parkinson 2002). Characteristics of the
theories on learning organization give also perspective for the knowledge and competence management.
Knowledge leadership discussion is also connected to competence management. Knowledge leadership
refers to constant development and innovation of information resources, individual skills, and
knowledge and learning networks. According to Skyrme (2000), knowledge leadership concept indicates
that competence is within people. (Skyrme 2000). Competence management is close to knowledge
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management, but these two concepts emphasize different things.
Knowledge management has become a management trend in that it is seen as a reconceptualization of organizational management. Even with their increasing significance, there is still a
lack of conceptual clarification of what knowledge and competence management are, and of how they
may relate to and differ from each other. (Hong & Ståhle 2003) Bitencourt and Oliveira (2012) have
identified the main dimensions about KM and CM. Evolution of the knowledge management begins
from the technology and goes through the multidisciplinary perspective. Competence management
evolution brings back to leadership studies. Competence management goes through strategy perspective.
In the knowledge management approach knowledge is obtained together with suppliers, customers and
competitors, which are the external elements to the organization. The internal vision is important when
customers for example participate as appraisers of the results. As for competence management comes
from an internal analysis based on management of resources and capability to consolidate competence.
The external environment would enter in the final stage of validation of these competences. In
conclusion KM begins with input information CM ends the process validating competences. KM is
associated with the acquisition of organizational competitive advantage. With regard competence
management, emphasis is in the evaluation process of the individual. KM can be identified from a
three-part structure: technology, the individual and the organization. The individual corresponds to
social aspects such as creation of the information, competences and abilities. The organization element
corresponds structural requisites that stimulate knowledge dissemination and helping to identification of
the critical knowledge to gain sustainable competitive advantage. The technology element correspond
the communication structure and tools. The main elements of the competence management are:
individuals, process, culture and structure. At the individual level there are competences, which have
direct impact on the organizations’ performance. The development of the competences demands learning
process. Regarding culture values, relationships and beliefs are to be highlighted. The structure is
important framework where competences are shaped; it includes formal and informal practices. Table 2
below depicts the dimensions of the KM and CM.
Table 2
Dimensions

Dimensions of Knowledge Management and Competence Management
(Adapted from Bitencourt & Oliveira 2012)
Knowledge Management
Competence Management

Evolution
Environment

Technology - Multidisciplinarity

Leadership - Strategy

External/Internal

Internal/External

Customer

Begins process – input of information

Ends process – validates competence

Emphasis

On the organization

On the individual

Performance evaluation

Process/Results organizational
Individuals/
Organization/
Information Technology

Process/Results individual

Element

Individuals/ Process/ Culture / Structure

3.2 Learning organization and organizational learning
Related to knowledge and competence management, Garvin (1993, p. 80) has described a learning
organization (LO) as “an organization skilled at creating, acquiring, and transferring knowledge, and at
modifying its behavior to reflect new knowledge and insights”. In other words, really similar aspects are
highlighted as with respect absorptive capacity of firms (Cohen and Levinthal 1990; Zahra & George
2002). Change of behavior in the organization is necessary feature of the LO (Sun and Scott 2003,
Garvin 1993). Characteristics of the learning organization according to Garvin (1993) are systematic
problem solving, experimentation, learning from their own experiences and from others, and
transferring knowledge. Our research addresses these issues, focusing especially on knowledge related
to customers and their experiences. LO consists of three elements: focus (clear sense of shared vision),
will (desire to stretch oneself, and the ability to work towards challenging targets) and capability
(involves the unique ability to leverage the core competencies of the organization) (Drew & Smith
1995).
According to Argyris and Schön (1996), organizational learning (OL) refers to the acquisition of
understanding, know-how, techniques and practices which are in some degree new to the organization.
Hodgkinson (2000, p. 157) has defined OL as the individuals coming together in a manner that enables
them to support and encourage one another’s learning, thereby benefiting the organization in the longer
term. OL focuses on both single-loop and double-loop learning: whereas single-loop learning is a form
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of instrumental learning, correction of errors, double-loop learning is non-routine in character and based
in cognitive processes. (Argyris & Schön 1996)
The most common ways to distinguish between OL and LO are that LO is a form of organization
while OL is activity or process (of learning) in organizations, and that LO needs efforts while OL exists
without any efforts (Örtenblad 2001). Both of these activities are relevant regarding development and
utilization of competences.
3.3 Professional competence
Competences have also been connected to professions. According to Cheetham and Chivers (2005),
competence ranges from the basic level of proficiency to the highest levels of excellence, reflecting the
effective overall performance within an occupation. Cheetham and Chivers (2005) have also defined
more precisely the concept of professional competence as the ownership of the range of attributes that
are necessary for effective performance within a profession, and the ability to rationalize these attributes
consistently to produce the wanted results. Professional competences need to be created through
development of the components such as functional competences, personal/behavioral competences,
knowledge/cognitive competences, and values/ethical competences (Cheetham & Chivers 1996). These
components formed a provisional model of professional competence which attempted to harmonize the
“reflective practitioner” paradigm with competence-based approaches.
Dubois (1993) has created competency model where three different competencies can be
distinguished in an employee’s performance. These can connect to job competencies (which can be
considered as underlying characteristic of an employee, i.e., motive, trait, skill, aspects of one’s
self-image, social role, or a body of knowledge), non-technical competencies (operations models in
different situations within an organization) and technical competencies (know-how and skills linked to a
certain job). All of these are required for satisfactory work performance by employees.

4 Putting the Pieces Together-How to Combine CKM with Competence Management
4.1 Comprehensive model of CKM and CM for future competences and opportunities
ASSIMILATION

Customer knowledge and
competence management
Processes of
- refining
- combining
- internalizing
- sharing
through…
Organizational learning
Knowledge creation
Knowledge transferring

ACQUISITION

Customer related
knowledge
- customer knowledge
- customer competence
- customer experiences
and needs

Processes of
- identifying
- retrieving
- capturing
- organizing

New customer knowledge and
competence
TRANSFORMATION

At organization level
Figure 1

EXPLOITATION

FUTURE COMPETENCES
AND OPPORTUNITIES
At customer level

Comprehensive Model of Customer Knowledge Management and Competence Management for
Future Competences and Opportunities – Processual Perspective.
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As noted above, CKM can be regarded as the process of capturing, sharing, transferring, and
applying the data, information, and knowledge related with customers and their experiences for
organizational benefits (Zhang 2011). We have created a comprehensive model of customer knowledge
management and competence management for future competences and opportunities (see Figure 1). We
have been trying to model the process of integrating new customer knowledge and competence
management; how customer knowledge management (stemming from customer experiences and needs,
in particular) can be combined with competence management in a process where future competences
and opportunities are searched for. We show how such knowledge and competence are generated and
utilized within organization.
Knowledge based on customer experiences needs to be located, identified, retrieved and utilized in
the organization. In this competence management can be an efficient vehicle for improving the
processes, directing competences for each of these steps. On the other hand, as one of the key
competitiveness factors is the ability to create profitable new value to end users and to the entire value
network, customer experiences are also connected to the mapping of future competences. This means
that competences play a role at two interrelated, yet distinct levels in the CKM processes: Existing
competences are managed so as to exploit customer knowledge and experiences efficiently, and new
competences can be built on this activity; the customer's experiences and needs can be refined into
competence. Identifying future competences is characterized by the ability to produce new knowledge
and knowing, to discredit the old way of thinking, and to innovate new models of activities and ways of
doing things, and close connection to customers may strengthen this development.
The leaders in customer knowledge management must go beyond transaction data. Organizations
utilize face-to-face customer meetings, and service reports to gain deeper information about customers’
experiences. Customer knowledge management needs to be human centric. The objective is to gather
customer ideas, identify service improvements areas, and develop new products. (Davenport, Harris &
Kohli 2001; see also Garcia-Murillo et al. 2002.). The objective of the salesperson should be to collect
knowledge about customers from each of their customers and subsequently use that knowledge to help
other customers. Garcia-Murillo and Annabi (2002) have presented a model that explains a three-step
process to collect knowledge during personal interaction with customers. The interaction between
customer and the sales person achieves two things with respect to management of knowledge about
customers. Firstly, it will facilitate the collection of knowledge from customers and secondly, it will help
to identify knowledge that the customer needs and that should be collected by the firm. An interaction is
a two-way process and both parties – sales person and customer – gather knowledge and should share it
as well. Although they have listed their theoretical model as three steps, they explain that these are not
discrete activities: it is a continuous process.
Knowledge of customers that organizations gather is useless if it is not shared internally. Sharing of
customer knowledge among organizational members will strengthen competitiveness of the organization.
(Zahari, Rahman, Othman & Wahab 2013) Considering the nature of the business environment, the end
customer’s need must be communicated effectively so as to reach right actions and suitable forms and
levels of supply, both within organizations and in supplier networks and among strategic partners.
Through knowledge management system should channel, transfer and share individuals’ knowledge and
knowing, from one part to another to enlarge the intellectual capital of the organization.
Knowledge of customers can be effectively shared within organization through communities of
practice. According to Lämsä and Nätti (2011), communities of practice can be linked to knowledge
creation and dissemination in the specific context of knowledge intensive organizations by pointing out
the role that communities of practice may have in relation to knowledge sharing and innovativeness in
the knowledge intensive context. Communities of practice can fulfill numerous functions with respect to
the creation, accumulation, and diffusion of knowledge. People in these communities create new
insights, learn, and develop their know-how. Communities of practice help with developing and
retaining expertise by building capabilities and knowledge competences, they create an repository to
share their knowledge and know-how with their counterparts at other sites – both within organization
and across organization boundaries (to co-operation partners, customers, etc.). Hence, the intellectual
capital of the company is growing, and communities of practice may characterize the natural social
structure for the ownership of know-how and knowledge (Lämsä 2014, p. 81).
Competences play a role at two interrelated, yet distinct levels in the CKM processes: Existing
competences are managed so as to exploit customer knowledge and experiences efficiently, and new
competences can be built on this activity; the customer's experiences and needs can be refined into
competence.
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4.2 Overview of current studies on KM integrated in CKM
Table 3

Analyzed Articles

Author

Perspective

Theoretical
background

Methodology and
data

Lee, Naylor &
Chen 2011

Customer resources
(i.e. knowledge and
network size) and
firm performance

Resource based view
and dynamic
capabilities, marketing
program
implementation

Quantitative:
a survey 269 retailer.
Response rate 60

Ryzhkova, N.
2012,

Web based tools for
customer knowledge
and innovations

ICT enabled tools for
customer innovation,

Quantitative:
descriptive study, 226
web-sites

Salojärvi, H. &
Saarenketo, S.
2013

The role of key
account team in the
management of
international key
account customers in
terms of the customer
knowledge
processing.

Key account
management, sales team

Quantitative:
a survey response rate
of 56.7 percent
(97/171) on the
company level, and
42.8 percent
(169/395) in terms of
the numbers of sent
and received
questionnaires.

Sanayei, A. &
Sadidi, M. 2011

Determine and assess
customer knowledge
management
dimensions.
Knowledge
management impact
for the customer
relationship
management.

Knowledge
management, Customer
relationship
management, Customer
knowledge management

Quantitative:
a survey response rate
of 76 percent

Zahari, A.S.M.,
Rahman, B.A.,
Othman, A.K. &
Wahab, S. 2013

Customer knowledge
management and
knowledge sharing.

Knowledge based view,
customer knowledge
management,
knowledge sharing

Quantitative:
a survey response rate
of 37 percent
(180/500)

Yang, L., Huang,
C. & Hsu, T.
2014

The effects of
knowledge leadership
use on customer
knowledge
management of
projects.

Knowledge leadership,
Knowledge
management, customer
knowledge management

Quantitative:
a survey

Gorry,G.A.;
Westbrook,R.A.
2013

Customers knowledge
is also intellectual
capital

Intellectual capital,
knowledge
management, customers
knowledge

Position paper

Key findings
Customer knowledge
affects directly
marketing
implementation
resources, but it does not
directly influence firm
performance.
Web based tools are not
increasing diffusion, but
the companies tend to
implement on their
web-sites, web-based
tools supporting the
initial and final stages of
the innovation process.
Customer-knowledge
acquisition,
dissemination and
utilization, is better in
the group representing
team-based key account
management compared
with the non-team
group.
The results reveal that
polymeric fittings and
pipe industry have weak
and feeble connection
among the four
dimensions of CKM:
Content, Competence,
Collaboration, and
Composition.
Study shows that the
implementation of CKM
will contribute to the
enhancement of
knowledge sharing in the
organization and
certainly this practice
will positively affect
organizational
performance.
Analyses suggest that
implementation of CKM
influences
organizational
performance via project
performance.
By using customer
knowledge a company
can gain new knowledge
to bolster its service,
improve its operation,
and accelerate its
innovation.

In order to provide more coherent understanding and revise competence management this paper
review current studies on knowledge management integrated in customer knowledge management. The
articles included in the review were screened from the international journal databases. The purpose of
the review was to investigate research papers focusing on the customer knowledge management. A total
7 paper were identified for further review. Each article was analyzed in order to identify: perspective,
theoretical background, methodology and data, and key findings. Lee, Naylor and Chen (2011) consider
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customer knowledge linked to the organizations performance while Ryzhkova (2012) is more interested
on ICT enabled tools for customer innovation. Salojärvi and Saarenketo (2013) investigate the role of
key account team in the management of international key account customers including the customer
knowledge processing. Sanayei and Sadidi (2011) focus on integrating customer relationship
management, customer knowledge management and knowledge management. Zahari, Rahman, Othman,
and Wahab (2013) measure the relationship between customer knowledge management and knowledge
sharing. Yang, Huang and Hsu (2014) study the effects of knowledge leadership use on customer
knowledge management of projects. Gorry and Westbrook (2013) discuss the role of the customers’
stories as intellectual capital of the firm.
As summary we could say that customer knowledge management is widely discussed phenomenon.
In reviewed articles theoretical background was in the knowledge management and marketing area.
Customer knowledge is important source of knowledge and it has many uses. Articles that we reviewed
CK were used to; marketing implementation, supporting innovation process. As for customer knowledge
management could support knowledge sharing and influence organizational performance via project
performance. Articles that we reviewed we could not find clear link to competences and how customer
knowledge management influences organizations competences. That process needs more exploration.
Table 3 provides an overview of the reviewed articles.

5 Conclusions
Nowadays customer knowledge management has been recognized as a determinant of business
performance, and the most competitive organizations are capable of continuously creating new customer
knowledge and effectively managing customer knowledge assets (Zhang 2011). Therefore competence
management links to it quite naturally. In this study, our goal has been to contribute to existing
knowledge in the field of knowledge management through examining how customer knowledge
management (stemming from customer experiences, in particular) can be combined with competence
management in a process where future competences and opportunities are searched for. Our findings
indicate that competences can be both a tool and outcome in the integration of CKM and competence
management.
The added value that this research brings for the discussion is that we take account customer
experience and needs in competence management and future competence development. Organizations
from different sectors could utilize this functional model and future competences when they are
planning new product- and service innovations. For the competence management literature, our findings
mean that utilizing the customers’ knowledge and competence we can enlarge and increase the
intellectual capital of organization. Traditionally competence management emphasis is in the evaluation
process of the individual, and now by bringing the CKM perspective into development of competences,
we are not just developing individuals’ capabilities, but also the whole organization’s capabilities.
Considering customer knowledge management, in turn, our findings augment the existing knowledge by
bringing into discussion the meaning of customer related knowledge (including competence,
experiences and needs) to increase organization’s intellectual capital and to create future competences
and opportunities.
As further studies, we are planning to examine what kind of new, creative approaches and
comprehensive solutions are developed based on knowledge of customer experiences, and especially,
what kind of a role competence management plays in the process that leads to this. This may allow
solving the problems related to knowledge and competence mapping, and also the problems related to
management and invocation of knowledge and competence. Novel combinations of knowledge and
competences are needed for achieving the goal of increasing the value of customer through the
interaction of internal and external resources. The management of the customer and the user experiences
are the prerequisites for asserting and maintaining competitiveness.
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Abstract: In the Finnish construction business innovation management is considered to be difficult.
Throughout the related literature producing innovations in construction industry is generally agreed to
be tougher than in other industries. Its cyclical nature and project based way of working are not ideal for
innovation management processes. There is a need to examine at a more detailed level innovativeness in
the construction companies and especially the manager’s abilities to manage innovative organizational
culture. It appears that lacks in managing culture and people with difficulties to understand key elements
of innovativeness in organizational context seems to be a barrier towards increased innovativeness. The
main finding is that the organization in the case company is too homogeneous. These aspects connected
to a shattered organization structure will create strong subcultures in the organization which seems to be
the true obstacle in innovativeness. This paper focus on how managers should manage organizational
culture to reveal innovativeness in the case company.
Key words: Innovations; Organizational culture; Management; Construction

1 Introduction
In research, innovation is considered to be a very complex and multidimensional process in
organization or social system. According to Nonaka & Teece (2001) innovation management is a
complex process of managing knowledge and information in organizations highlighting the
inter-organizational collaboration between internal and external organizations. If the social system is
something like construction industry with a very diverse and a multileveled nature, it seems to be that
there is no single way to explain how innovations will occur or can be managed in this kind of highly
complex environment. As Schumpeter has stated, innovativeness in organization is something like
carrying out new combinations (Schumpeter, 1934:65). To be successful, organizations must constantly
create new ideas on how to improve their operations towards innovativeness to maintain
competitiveness (Damanpour, 1991; Kessler & Chakarbati 1996, Tidd, 2001, Nagano et al. 2014). This
means that every organization must create diversity and the best practices by themselves to be
innovative in their own organizational context. The relevance of innovations in the companies can be
described well with Chesbourgh’s thoughts that most of the innovations will fail, but companies that
don’t innovate will die (Chesbrough, 2003:17). Therefore a tolerance of failures is essential in
organizations and is linked to organizational culture as well. According to Apilo & Taskinen (2006) it
looks like there is no one way of managing innovation in organizations, though there are generic models
and managing techniques which can be used to trigger organizational innovativeness. This paper argues
that the most crucial thing towards innovativeness in Finnish construction industry and the case
company is to create an innovative culture in to the organization.
In related literature, producing innovations in construction industry is generally considered far
more difficult than in other industries due to its characteristics (Barret, 2007; Widén & Hansson, 2007;
Bygballe & Ingnemasson 2014; Eriksson 2014; Matinaro & Liu, 2014). Still the organization’s ability to
innovate is generally accepted as one of the most important factors of organization’s overall success
(Chapman et al. 2004). According to Winch (1998), the rate of innovations is rather low in construction
industry compared to other industries which, can be seen from the following comment of a senior
management in the case company: “There should be much, much more innovativeness in construction
(n10, 4.15 – 6.24min)” Therefore managing innovations is crucial for organizations success in the
construction industry and other industries as well. Actual construction projects consist of a variety of
interaction with different stakeholders in many levels in the organization which is considered to be a
needed aspect of increased innovation performance. Bygballe & Ingnemasson (2014) have studied that
these specific multilevel and inter–organizational characteristics can be of an important role of
construction industries’ innovativeness. It is highly paradoxal that an industry, which works by its nature
in a collaborative way with in societies and which effects to economies are enormous can’t be
innovative enough. This refers to lacks of creating the innovative culture and moreover to disabilities to
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leading the people.
It looks like the persistent problem in construction industries innovativeness is not in the actual
operating models or methods. Instead, there are indications that the lack of managers abilities to manage
culture and people appears to be behind many well–known and observed problems concerning to
innovativeness in construction. According to Tushman & O'Reilly (1997) organization culture is key
element of the organization innovativeness. They continued that successful organizations have the
abilities to adapt innovation into the organizational culture and management processes so organizational
culture is essential of organizational innovation. Although Tushman & Andersson (1997:200) have
stated that culture can have a very negative effect on organization’s social system arguing that managers
are usually not good at managing the culture. Schein (2004:407) emphasizes that especially in times of
cultural change leaders or managers have a fundamental role. He argues that leaders must be “learning
leaders”, because during a change in culture leaders need persistence and patience, but also flexibility
and readiness to change. According to Lee et al. (2008) there are seen connections between
organizational culture, organizational learning and innovation performance. Damanpour (1991) have
found out in his meta-analysis that there are ten significant organizational elements of innovation and
culture is one of them. These elements mentioned in this section are fundamental ones when increasing
innovativeness in organizations and key practices of innovation management. It may be that the culture
in a construction industry companies are not as learning oriented and innovative as it should be and
managers are unable to renew organizational culture towards innovativeness. Construction industry is
often labelled to be a very traditional one with traditional approaches so researching organizational
culture and it’s connections to innovativeness in construction is important. It seems to be that in related
literature there is rather few researches trying to connect innovativeness in culture of organizations
(McLean, 2005:241; Valencia et al. 2010)

Figure 1

Factors Decreasing Innovativeness in the Organizational Culture of the Case Company

Several researchers have argued that there is an urgent need to educate managers towards more
innovative approaches in general (Gosling & Mintzberg, 2004; Muff, 2010; Kane, 2011). According to
Apilo & Taskinen (2006:8) innovation process and innovation strategy in organizations is supported by
innovation structure and innovation culture. This means that the core innovation process in companies is
relevant, but without an organizational innovation culture, innovation structure and innovation strategy,
organizations can’t generate needed ideas from its daily processes. Therefore managing innovation
culture could be one of the weaknesses in construction companies which are keener to the hard
management than soft values and managing people. According to Schein (2004:407), when changing
organizational culture there are lots of anxiety involved when organizations and its groups when they are
trying to learn away from old habits of doing things. In here “learning leaders” with good leadership
abilities are needed to support their organizations or groups in the organization (Schein, 2004:407). He
continues that one of the key elements in cultural change are leader’s abilities to say no even to his/her
own organization (Schein, 2004:415–416). It may be that the construction industry has failed to build up
a supporting innovation culture throughout organizations which most probably will lead towards
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innovativeness and is key matter in innovation management. This may be a result of homogeny in
organizations, lacks in diversity and abilities to see problems which lie deep in own organization. This
article examines some of the key elements in the culture of the case company and argues that the origin
of innovativeness in this company lies in the organizational culture and managers abilities to manage
culture and people.
This study is a case study of a Finnish construction company and based on the empirical evidence
collected from real life context. According to Yin (1981), one of the features of a case study is that it
examines a contemporary phenomenon in its real life environment. The case study research method is
rather flexible and allows to do research with different methods such as interviews, use of existing
documentation and observation. As a research strategy the case study is a suitable option for examining
research questions which are seeking answers to a phenomenon (Yin, 1981). Organizations
innovativeness, innovative culture and innovation management are phenomena in the organizational
context of the case company. The empirical data collection method used in this paper consists of 12
semi–structured interviews in the case company. Interviewees were validated carefully and they mainly
come from the top– and middle management of the case company representing variety in different
company functions, but still including site supervisors and project managers. This method was chosen
because innovation management and innovative cultures are phenomena in organizational context and
empirical data collected through interviews reflects well these phenomena’s in the organization.
The structure of this paper is as follows: Section 1 introduces the main subject areas of this study
and recent research related to the topic. Section 2 introduces the aspects of innovation management in
construction industry. Section 3 deals with key elements of managing innovative culture in construction.
Section 4 is for discussion and future research. Section 5 concludes this article.

2 Innovation Management in Construction Industry
Innovation management in construction industry has been a very interesting topic for several
researchers in recent years. Despites the several definitions of an innovation, Balyse & Manley (2004)
paraphrase Slaughter (1998) that in construction industry academics and researcher have widely agreed
that Slaughters (1998) definition of innovation, “innovation is the actual use of a nontrivial change and
improvement in a process, product, or system that is novel to the institution developing the change” is
one of the most suitable one for describing innovations in construction industry. Because of the share
size of construction industry it is considered to be a backbone of modern economies and for these
reasons innovative construction has also high societal relevance (Erikson 2013). There will be a major
influence in economies if construction companies could be more innovative and increase productivity
through radical innovations.
According to Barret et al. (2007) innovations in construction industry are co–developed in project
context and that’s why may be hidden from the company level. Successful innovations in construction
need very effective cooperation, coordination and relationships between the different stakeholders in
actual projects (Ling, 2003). Tatum (1987) states that leadership; supportive organizational structure,
collaboration and customer orientation are the main enablers of innovation. These aspects are closely
related to manager abilities to lead and create a supportive innovative culture in organization. There are
clear indications that construction companies have problems in learning from projects to projects (Gann
2001), although organizational learning is a crucial factor for success and innovativeness. According to
Bartsch, learning across projects and inter–organizational boundaries are essential to extinguishing
organizational learning barriers which project–based industry has (Bartsch 2013). Aspects mentioned are
closely linked to overall organizational culture with cooperative approaches which is not an actual
strength of the managers as we have seen from the research.
Powell (1997) states that especially project based learning and sharing information of best practices
between projects are essential and often the best time to develop practices. In large construction
companies project managers are in an essential role in these kinds of activities and forming the culture
towards innovativeness. Project managers’ abilities to spread and share information between sites could
be one crucial factor in overall organizational innovativeness. According to Gann & Salter (2000)
project–based firms need to manage innovations and uncertainty also across organizational boundaries,
within networks of suppliers, customers and regulatory bodies. They continue that there is a need for a
better conceptual understanding and new management practices to link project and business processes.
In a complex systems industry, like construction industry, companies need to rely on other firms,
contractors and subcontractors with rather less understanding of each other’s working habits. According
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to Balyse & Manley (2004), producing innovations in this kind environment can only be achieved by the
collaboration between those concerned with the development of products, processes and designs. If
there are disabilities in creating or managing an open and collaborative culture internally or externally in
the organization cooperation mentioned above could be very difficult.
There are also some other elements in the Finnish construction industry which may not be
supportive for innovativeness. In environments which are often labelled traditional ones with pragmatic
approaches managing something like culture, can be difficult or even unthinkable for managers. We can
have indications of this from the next statements of the senior managers in the case company: “Our
organization culture is very pragmatic. This is a major problem in the organizational innovation culture
(n1, 2.23min)”. It also looks like that rather strong business units do not collaborate well in an internal
or an external way, “we do not collaborate enough, but we should. (n3, 47.45 – 47.51min)” and “the
challenge in construction business is how to enable innovation with stakeholders (n4, 31.15 –
31.40min)”, which describes lacks in cooperation. As we have noticed from Schein studies culture is
something which lies very deep in groups and its individuals. According to Schein (2004:14) the word
“culture” adds many other crucial elements to the concept of sharing. These are structural stability, depth,
breadth and pattering or integration (Schein, 2004:14–15). All fundamental issues of culture mentioned
above in a way are elements which make some group or organization act or behave in a rather similar
and coherent way. In very homogenous environments with shattered organizational structures some
unwanted effects, like formation of very strong subcultures can occur if manage of organizational
culture is not in a sufficient level.
This mean that in homogenous organizations the culture of working or behaving is very similar
because existing organizational culture guides to behave in a coherent way and choose employees with
similar aspects. These characteristics may lie deep in organizations and guides to homogeneity.
Organizations can even be kind of blind for this kind development because it is built up from the
existing culture and therefore acceptable. One of the very describing comments is as follows, “we
should have new ideas for example steering of design because our employees are homogeneous by their
educational backgrounds (n5_1, 27.25 – 28.45min)”, which quite clearly indicates that there may be a
need for a totally new kind thinking in the case company. In Finnish construction business it looks like
that employees come from rather homogeneous educational backgrounds to work in rather
homogeneous organizations, because they fit well in these organizations and their cultures. This may not
be encouraging when considering innovative organization, creating innovative culture. The culture in
Finnish construction industry is fundamental element when seeking innovativeness in construction.
Organizational diversity is often seen as an important element when creating innovativeness or new
combinations as Schumpeter (1934) has shown us.
It may be that the organizations where there is less diversity are not as cooperative as they should
be. Parolin et al. (2013) paraphrase Tether (2002) that innovation cooperation needs active participation
within the organization and especially with other organizations. They continue that joint collaboration
with other organizations does not imply immediate benefits from the venture and contracting work in its
pure content is not considered as collaboration (Parolin et al. 2013). This means that in organizations it
must be accepted that innovations need resources with active involvement in the long run to generate
new combinations and it may be that there are no quick profits available in this kind of development.
Innovations and innovation management must be seen as a company level strategy which will lead
success and innovativeness over time. Lacks in understanding these aspects and its connections to
innovative culture in the organization seems to be the main problem in the case company and its way
towards innovativeness.

3 Key Elements of Managing Innovative Culture in Construction
As we have seen from this study, managing innovative culture is not usually well done or adopted
by managers, but this is exactly what should be done in the case of construction industry which is
labelled a very traditional one. According to Yesil, & Kaya (2012) it is essential to organization be able
to create an organizational culture which can create innovation supportive environments. The lack of an
innovative culture could be the outcome of the lack of diversity in management methods and homogeny
in the backgrounds of the organization’s personnel in construction business. As we have seen from
Schein’s (2004) studies leaders must lead culture and changes. This includes some rather radical
methods like challenging their own organization’s working habits. According to Ramazani & Jergeas,
(2014) project managers are not familiar with the variety of needed aspects in efficient project
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management arguing that they do not use innovative learning environments and techniques in their work.
They argue that project management studies concentrate on technical skills instead of actual skills on
how to lead people in projects and there are several lacks in leadership abilities, effective
communication and especially in inspiring and motivating project groups (Ramazani & Jergeas, 2014).
It may be that in traditional industry, where educational background is more or less similar and usual
career paths go from sites to company level positions are factors which do not support an active leading
style with facilitation methods and leading an innovative culture in the organization.
Culture seems to be defined broadly, but according to Schein (1990:111) definition organizational
culture is “a pattern of basic assumptions that a group has invented, discovered or developed in learning
to cope with its problems of external adaptation and internal integration, and that have worked well
enough to be considered valid, and therefore, to be taught to new members as the correct way to
perceive, think, and feel in relation to those problems”. It looks like the culture is something like similar
behavior adapted by a group or an organization. Managing the people in organizations towards
innovativeness is essential and as we can see from the following argument from the case company, there
are difficulties to use several vital elements of managing people towards increasing innovativeness in
the organizational level: “We can’t take advantage sufficiently of different learning methods. I mean we
use very few methods like work circulation, cooperation, getting to know how others do their work,
benchmarking and mentoring. Here we have lots to improve and we should make learning more
organized and goal oriented (n3, 49.52 – 52.20min)”. This argument indicates that in the case of the case
company there is little culture of using these rather vital methods towards innovativeness. When trying
to change organizational culture, the wide use of different methods which create diversity in the
organization is crucial for organizational innovativeness as Schein (2004) has pointed out. If managers
from rather similar backgrounds come to the organizational environments where they succeed with their
similar abilities it could be that these features only get much stronger. In organizational context this
means that a manager can be very successful without any changes in his or her way of doing things. In
homogeneous organizations this may be very harmful for innovativeness and against any changes
towards it.
Homogeneity in human resources, similar backgrounds and pragmatic way of thinking connected
to long career paths without sufficient work circulation may be a significant barrier of innovativeness in
the case company. As we can see from the following: “Innovation management starts with the way of
leading. What is our manager’s capability or competence to lead innovations and motivate their
employees (n2_1, 3.36min)”, it appears that the problem in the case company is very similar to the one
described before. There are also indications that the typical organizational structure in construction
industry in Finland increases these problems. Organizational structure which is not corresponding to
innovativeness connected to a result oriented way of thinking may even feed unwanted features in
management and built up non–cooperative culture with strong business lines and units where only
traditional approaches are supported. The next comment may indicate these problems a more profound
way: “Strong business units do not support knowledge sharing (n3, 55.00 – 57.30min), which could be
one of the major problems against innovativeness of the case company. As Teece (1996) has stated,
organizational structure should correspond to the type of innovation. It seems that the typical
organizational structure and result–oriented approaches in Finnish construction industry is not
supportive of radical innovations. This is exactly how it seems to be in the case company.
The lacks in managing innovative culture can reflect to many other things like organizational
learning, cooperation or communication which are essential to innovativeness as we can notice from the
following comments from the case company: “There is no common way or culture to communicate, as
stated before and this is caused by the deficiency in communication channels (n1, 11.20 – 12.10min)” or
“innovation management is an information channel matter, but it is of course also the issue of
management so that an atmosphere is created to improve innovativeness (n3, 39.10 – 39.57min)”. As
Tapilo & Taskinen (2006) have shown us, innovative organizational culture needs innovation structures
besides an innovation culture to be successful. It may be that due to similar backgrounds and long
careers paths there is no understanding of building up a sufficient innovation infrastructure in the
organization even in the senior management, because there is rather little understanding or culture
towards these kinds of actions in the organization.
It may be that there are also severe lacks in internal and external cooperation. The next comment
describes these matters well: “In our organizations we have a strong culture of a result–oriented way of
doing things and it is built up to into the organization. It is very hard to cooperate and settle how to
proceed together. (n7, 23.00 – 25.00min)”. It appears that there is little understanding of organizational
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culture or its effects to innovativeness in the case company. According to Apilo & Taskinen (2006:35–36)
innovative organizations is dazzling between organizations of chaotic creativeness and organizations
with high bureaucracy. Apilo & Taskinen (2006:36) argue that innovative organizations have features
like knowledge sharing, tolerance of mistakes, good collaboration abilities, and variation in resources
with different kinds of educational backgrounds, an ability to see mistakes as learning opportunities, just
a few to mention. These features are closely linked to the organizational culture and what is seen as
important in the organization. It may be that the organizations in Finnish construction industry are blind
to their attempts to create innovative solutions because of the real dilemma is lying in the very culture of
these organizations.
Maybe one of the best ways to reflect the innovative culture in organization could be through
implementation processes. This is because in implementation there is a need for profound collaboration
and communication through the whole organization especially if the matrix kinds of structures are
involved. The next arguments given by senior leaders and managers of the case company reveal some of
the interesting aspects of the case company’s true nature and culture.
“Culture of management by results is strong in business units, so it is very hard to implement a new
thing which differs from normal or existing processes (n1, 4.30 – 5.00min)”.
“There are remarkable challenges in implementation. Especially things developed in the matrix
organization are very hard to implement in business units (n2_1, 4.00 – 4.33min)”.
“Our line organizations are so result–oriented that if an idea does not help in gaining results it
won’t be successful at all (n6, 7.20 – 7.54min)”.
“Our organization structure is scattered. The truth is that we have here over 30 small construction
companies with their own way of doing things. In this kind of an environment it is very hard to develop
anything at all (n12, 3.00 – 4.13min)”.
It really seems to be that there is no culture of doing things together and strong business lines are
not collaborative in their actions. It may be that the result–oriented way of working together with a
culture of pragmatic approaches is very hostile to anything which is new or something which will
change to existing working habits. It seems to be that there is no real culture of doing things together or
the organizations’ senior management has not succeeded to generate this kind of culture in the case
company.
It appears that the trigger behind the innovativeness in Finnish construction companies lies in
organizational culture and the manager’s abilities to support and lead these aspects as previous research
and this study is pointed out. The key element towards innovativeness in construction and in the case
company seems to be in managing the culture and precisely innovative culture. This means that patterns
which are making the organization rather homogeneous must be broken and new combinations must be
built in the organization and its business lines just like Schumpeter (1934) has shown us. Existing
managers must be able to renew their thinking and be open–minded towards cultural changes with
abilities to challenge their own organizations working habits despite how painful it might be. Managers
must be able to be collaborative and communicative with variety of facilitation methods when leading
their employees. Human resource practices must be changed in a way where all the methods are in use
to change the culture and create diversity. Recruitment practices which seek new characteristics in
employees with no traditional aspects are highly recommended in this process. Features represented in
this chapter can be seen as key elements of managing innovative culture in case company and most
crucial things towards increased innovativeness in construction.

4 Discussions and Future Research
As state before it is paradoxical that the construction industry operates by its nature in a way like
innovation management theories indicates and this gives plenty of opportunities to be innovative with
stakeholders. Still the industry is considered as non–innovative and traditional. It may be that innovation
management is something which is not seen as important or the nature of actions what must be taken
towards innovativeness are considered something which companies do not want to make efforts to. It
seems to be that the very cultures in these companies are against innovativeness. It would be very
delighting to see more research in the construction business how organization culture can be seen as a
one of the key elements when increasing innovativeness in construction and what kind of negative
impacts there will be in innovativeness if organizations are too homogeneous.
As we have seen in this article and the case company, there are plenty of improvements to be made
in manager’s abilities to manage soft issues like culture. It may be that in these kinds of traditional

·692·

Proceedings of the 11th International Conference on Innovation & Management

organizations managers’ abilities to use a variety of leadership kind of leading methods is not at a
sufficient level. This may be because managers’ which are skilled in managing soft issues are not
validated in recruitment processes, due to organizational culture, which seek only candidates which
correspond to the typical features of the organizational culture. Therefore studies which examine the
organizations culture and its effects to recruitment processes in the construction business could be very
interesting ones.
One of the key elements of organizational innovativeness, as well as diffusion of innovations is
collaboration and communication. According to this study and the case company there are severe
cultural lacks regarding both of these aspects which are crucial ones to overall innovativeness. The
research done for this study indicates that strong business lines and units are very problematic when it
comes to collaboration. It still does not explain why there is no culture of collaboration. As stated before,
construction business works in a collaborative way and it is impossible to operate if there are none of
these aspects in the business lines and local business units. For these reasons studies of communication
and collaboration in the Finnish construction industry with organizational culture and structural aspect
involved would be interesting.

5 Conclusions
The main purpose of this article was to find out connections in organizational culture and
innovativeness. More precisely is it possible to thrive towards increased innovativeness through
organizational culture in Finnish construction industry. One of the most typical things in organization is
that when trying to change the organizations culture the values are renewed. As we have seen from
Schein’s (2004) work it may be that the cultural aspects in organizations are far deeper. It may be that in
very traditional environments only shattering the existing structures where unwanted cultural features lie
in the organizations can bring the needed changes and development towards innovativeness. There may
be subcultures or different cultures in the company’s business lines which need to be erased or at least
examine well. In the case of the case company strong business lines and units must be made more
collaborative and open to changes through changing their culture. This can happen over human resource
practices and creating diversity in these organizations as we have seen from this paper. In the case
company there are urgent needs for managers and leaders with characteristics different from traditional
ones.
It may be that the focus of increasing innovativeness in the case company is not concentrating on
cultural aspects and the true reasons to be non–innovative can’t be seen. This may be the result of
homogeneity in organizations and organizational blindness to its own operations. As a result it may
imply that in very effective and result–oriented environments where managers and leaders can thrive
with their own abilities there is no interest of managing something like culture or spending time and
resources to in increasing innovativeness. In strong subcultures there may not be a need for considering
these kinds of aspects especially when it is more than likely that similar thoughts are easily acceptable.
These strong environments are built–up by organization because of the exiting organizational culture is
encouraging to do so and continuing to increase homogeneity. Therefore profound changes in the
organizational culture of the case company are needed and the focus of these actions should be
concentrated on the business lines and units with their management.
As stated before it may be that the organization is built up in a certain way because of the very
purpose of it. It may be that there is no need for making any changes if everything works. As we have
seen from the research presented in this article it is essential in turbulent environments to be able to
renew. There are clear indications that the construction industry is considered to be non–innovative and
its development in productivity is at a very low level compared to some other industries. It is highly
paradoxical that an industry which operates in a collaborative way with many stakeholders is not
innovative. In the case of the case company it appears that there is no real culture collaborating with
internal or external organizations. As Parolin et al. (2013) and Tether (2002) have shown us with several
other researchers collaboration and communication are essential to innovativeness. What comes to the
case company there seem to be severe lacks in common ways to collaborate or even communicate. One
of the main suggestions is that the case company should invest in innovation infrastructure and then try
to generate an open, learning oriented and collaborative culture including networks with stakeholders in
the company. It may be that experienced managers are not able to change their approaches and start to
act like “learning leaders”. It also may be that these kinds of characteristics are not something which can
be learned. For these reasons human resource practices must take into account the need for diversity in
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the traditional organizations at on recruitment process, and encourage managers and other employees
through an active work circulation.
This study has shown some real difficulties in a company which operates in the Finnish
construction business. It seems to be that organizational culture is a key aspect of innovativeness as
Tushman & O'Reilly (1997) have shown us. Profound development in the case company’s overall
culture of collaborating, networking, learning, communicating and managing the people most likely
supports well innovativeness in organizations which are labelled rather traditional, pragmatic and
homogenous. As Tapilo & Taskinen (2006) have pointed out, to be innovative it needs innovation
strategies, structures and processes, but all of these are more or less unsuccessful without the innovative
culture in organizations which drives them towards innovativeness. If there are some unwanted
subcultures in scattered environments, which are more than likely in organizations in the construction
business, these subcultures must be changed. From the Schein’s studies (1990) we have seen that
organizational culture is considered as rather similar behavior in groups or in organization. As we have
seen from this study and figure 1 the culture can have very negative effects on the organization
generating unwanted organizational behavior. Organizational culture built up in a sufficient way and
well communicated it may hold on the answer of the innovativeness in the Finnish construction industry
and especially in a case of the case company.
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Abstract: This paper focuses on the behavioral characteristics of the evolutionary path of
entrepreneurial enterprises’ social networks in four stages and five levels. The paper applies the method
of literature review and field research to summarize these behavioral characteristics. In order to analyze
the change trend of social network in different stages, it uses the system dynamics software to simulate
the behavioral characteristics of the evolutionary path of the social network.
Key words: Social networks; Evolutionary path; Four stages and five levels; Simulation

1 Introduction
Seeking for re-development or new market is the burning problem that entrepreneurs need to
resolve. As a kind of effective social resources, entrepreneurial enterprises’ social networks facilitate
their transformation and development. The development of entrepreneurial enterprises and the evolution
of their social networks are not independent; on the contrary, they stimulate one another: the former one
broadens the evolution space of the latter one while the latter one provides resources for the former one.
As we all know, social networks significantly influence entrepreneurial enterprises’ development, so this
study carries out the research on the optimization mechanism of the evolutionary path of social networks.
It will build dynamics models to simulate the behavioral characteristics of entrepreneurial enterprises’
social networks in the complex system of four stages and five levels in order to analyze the change trend
of social network in different stages.

2 The Behavioral Characteristics of Evolutionary Path of Entrepreneurial
Enterprises’ Social Networks in the Complex System of Four Stages
The basic thinking in identification stage is to identify the path of social networks in order to avoid
ambiguity in the evolutionary path of social networks. The identification of the path was affected by the
enterprises’ market sensitivity and opportunity identification. If entrepreneurial enterprises were
sensitive to market opportunity and estimation of partners, they shall achieve higher efficiency and
effectiveness in identifying the path of social networks. Besides, when enterprises continue to seek new
market, their social networks boundaries will also be broadened.
With the development of enterprises’ business practices, social networks evolve from the simple
types to complex types, correspondingly, evolutionary paths increase. The development of
entrepreneurial enterprises must adapt to regional industrial structure chain, therefore, they should
initiatively explore and select the social networks path in order to survive in the competitive market.
Enterprises’ primary task in selection stage of evolutionary path of the social network is to make a
choice to match with their demands.
The evolution process of entrepreneurial enterprises’ social networks is very dynamic. So in order
to validate and test the risks that may occur in the evolution process, the trial and error behaviors will
present themselves in the process from time to time [1] (Huang and Wang, 2012). The evolution of
entrepreneurial enterprise social networks changes with the external environment[2]( Zeng, 2006).
Therefore, evolution strategy of social networks adopted by enterprises shall be different under different
circumstances. In other words, the single-strategy cannot meet the demand of changing environment,
and the trial and error behavior provides a reliable reference for the next optimization of evolutionary
path. Though entrepreneurial enterprises can identify and predict current and potential evolutionary path
of their social networks [3](Matthew and Alison, 2002), they cannot avoid mistakes owing to the
dynamic and random characteristics of the path. So the trial and error behaviors are of great importance
to the optimization of evolutionary path of entrepreneurial enterprises’ social networks.
Yao and Wang (2004) [4] believe that the past experience of entrepreneurs will affect the
evolutionary path of entrepreneurial enterprises’ social networks, and successful entrepreneurial
experience makes it easier for entrepreneurs to lock the evolutionary path of their enterprises’ social
networks as replication of past behaviors and migration of existing networks. For entrepreneurs, they
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have higher possibility to lock up the evolutionary path with high efficient. When they find certain
evolution path is more consistent with successful path model they have experienced, they are more
likely to insist on this evolution path. Meanwhile, the continuous acquisition of resources and certain
“guanxi” strength ensure the stability of networks structure, contributing to the locking up of the
evolution path of entrepreneurial enterprises’ social networks.

3 The Behavioral Characteristics of Evolutionary Path of Entrepreneurial
Enterprises’ Social Networks in the Complex System Of Five Levels
The evolutionary path of social networks includes five levels: entrepreneurship stage (0 to 3 years),
building stage (3 to 6 years), consolidation stage (6 to 9 years), transmission stage (9 to 12 years) and
second entrepreneurship stage (12 to 15 years). In initial stage of entrepreneurship, the main behavioral
characteristic of the evolutionary path demonstrates in that entrepreneurs rely on their personal ability to
build the social networks in order to achieve more resources[5] (Dolph, 1999). As a kind of primary
social networks, the networks in this stage are bound to evolve with the development of the enterprises.
The evolution of entrepreneurial enterprises’ social networks was restricted by external environmental [6]
(Falzon, 2000), the change of which brings the subject with multi-path selection. However, as
opportunities and risks coexist, multi-path evolution does not mean all-round development but mean the
increase of cost, as a result, entrepreneurial enterprises must effectively identify the evolutionary path of
their social networks. Only through this way, can they achieve fundamentally development [7] [8].
For entrepreneurial enterprises, building stage (3 to 6 years) is a critical stage of seizing market
opportunities and achieving high development speed. In this stage, entrepreneurial enterprises commit to
absorb the available networks with different attributes; therefore, social networks show the strong
characteristic of achieving resources [9]. Besides, the construction and evolution of social networks
shows obvious objective of obtaining benefits, so it is believed that the establishment of the social
networks in this stage depends on whether they can create benefits for entrepreneurial enterprises.
Consolidation stage (6 to 9 years) was characterized by ensuring success in stability. In this stage,
widely recognized behavior patterns have been formed by individuals and enterprises after long-term
cooperation, and entrepreneurial enterprises rely on the mature social networks to gain market positions.
Entrepreneurial enterprises and members of their social networks trust and benefit each other, so in this
stage, the main social networks are strong networks with compact structure.
In transmission stage (9 to 12 years), the behavior characteristic of the evolutionary path was
characterized by internal division and factional struggles. Generally speaking, entrepreneurial
enterprises reform and integrate their right system, business system and distribution system in this stage,
so it is inevitable to avoid division and struggles. Under this circumstance, entrepreneurial enterprises
should develop new relationship and attract new members of different types. The involvement of new
members in the networks increases the amount of information, and it is a necessary for entrepreneurs to
eliminate the useless information in order to protect core networks resources and competitiveness.
In second entrepreneurship stage (12 to 15 years), entrepreneurial enterprises are often influenced
by utility of existing networks, so they tend to choose similar or extended industry fields in order to
avoid risk and preserve profits. In this stage, entrepreneurs already possess rich management skills and
experience, and their enterprises have formed scientific, rigorous, and mature evaluation and selection
mechanisms for social networks, so networks tend to be weak and loose.

4 Construction of Simulation Model of the System Dynamics
4.1 The overall structure analysis
Through the analysis above, the evolutionary path of entrepreneurial enterprises’ social networks
goes through a complex process of four stages and five levels. The evolutionary paths of four stages and
five levels are not independent. On the contrary, they are closely related, more specifically, the social
networks in the stage of entrepreneurship, building, consolidation, transmission and second
entrepreneurship all experience the process of identification, selection, validation and locking up. In the
stage of path recognition, the ability of identifying opportunities depends on the recognition rate of the
path, which is the key to judge the amount of resources that social networks contain. In stage of path
validation, entrepreneurial enterprises mainly rely on the value of trial and error ability to the utility of
social network to evaluate and select the critical network path. The key for enterprises to lock up the
evolution path of their networks lies in the replication of successful social networks. The overall
structure of the model is shown in Figure 1.
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The Overall Structure Analysis of Four Stages And Five Levels

4.2 The causal graph
Based the analysis of path optimization and behavioral characteristics of social networks in the
complex process of four stages and five levels, we draw the causal graph of evolution path of
entrepreneurial enterprises’ social networks, shown in Figure 2. As shown in Figure 2, evolution path of
social networks was influenced by entrepreneurs’ ability to identify opportunities. When they are very
sensitive to the market, they can identify more resources and seize more opportunities that conducive to
the development of their enterprises. In selection stage of the evolutionary path, enterprises are
confronted with many resources filtering tasks. In order to ensure sufficient supply of resources, reduce
the cost brought by redundant resources and lay the basis for trial and error behaviors in validation
process, enterprises must control the members in their networks. The less the redundant resources, the
less tasks for trial and error and evolution validation enterprises will have. The social network validated
to be effective will enter the process of locking up. The higher efficient rate of social network means
more networks will enter the process of locking up. It is believed that the efficient rate was influenced
by the identification degree, which affected by the resources in the social network. So, it is a necessary
to control the resources in the social network.

Figure 2

The Causal Graph of Four Stages and Five Levels of the Evolutionary Path of Social Networks

4.3 The flow chart, interpretation equations and variables of system dynamics
According to the causal graph of evolutionary path of social networks in four stages and five levels,
this paper defines amount of chance recognition, the amount of resources, the amount of trial and error,
and the amount of networks copy as level variables; the resource attrition rate, the resource increase rate,
error increase rate, the effective rate of networks as rate variables; the rest as auxiliary variables or
hidden variables or constants. Furthermore, we establish system dynamics flow diagram of the
evolutionary path of entrepreneurial enterprises’ social networks, shown in Figure 3.
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The System Dynamics Flow Diagram of the Evolutionary Path Of Entrepreneurial Enterprises’
Social Networks in Four Stages and Five Levels

The explanations of the main functions and key variables in the system dynamics flow diagram
(Figure 3) can be listed as follows:
(1) The amount of chance recognition = INTEG (increase rate ^ 2 - opportunity churn rate ^ 2
+5000 ×increase rate, 1).
(2)The market sensitivity = the amount of trial and error × 0.0001.
(3) The increase rate = the market sensitivity × 0.7.
(4) The opportunity churn rate = the market sensitivity × 0.9. The survey found that the opportunity
churn rate is greater than the opportunity increasing rate.
(5)Resource wastage rate = opportunity churn rate × the market sensitivity.
(6) Resource attrition rate = INTEG [(resource increase rate - resource wastage rate) × 1.8, 1].
(7) Resource increase rate = 0.01 ×the amount of chance recognition + the amount of networks
copy × 0.1.
(8) The amount of trial and error = INTEG (100 × error increase rate, 1).
(9) Error increase rate = -0.001 × (communication and dependability + market sensitivity) +0.15 ×
the amount redundant resources.
(10) The amount of redundant resources = the amount of resources × 0.03 +1; the larger the amount
of resources, the larger the amount of redundant resources enterprises will have.
(11) Effective rate of networks = -0.003 ×the amount of resources +2.8; the larger amount of
resources in the evolution path bring more identification tasks in path selection.
(12) The amount of networks copy = INTEG (effective rate of networks × 120, 1).
(13)Effective rate of networks = 0.3 × networks utility recognition.
(14) Communication and dependability = 1.2 ×effective rate of networks + the amount of trial and
error.
4.4 System model and its results
The identification, selection, validation, and locking of the evolutionary path of entrepreneurial
enterprises’ social networks show a general upward trend in the five levels. The reason lies in that
identification, selection, validation, and locking of the evolutionary path constitute a process of
perfecting the social networks. The amount of chance recognition reflects the effect of evolution of
social networks in identification stage, which increases with the evolution of five levels. It can increase
the amount of resources, so it is one of the key factors enterprises should consider in the selection stage.
The amount of trial and error reflects the number and level of trial and error behaviors in the
evolutionary path. The more the number of trial and error behaviors, the better results of path validation
will be achieved.
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State Chart of Evolutionary Path of Entrepreneurial Enterprises’ Social Networks in Four Stages
and Five Levels

As shown in Figure 4, the four stages of the evolutionary path of social networks exist in five levels.
More specifically, social networks in entrepreneurship stage, building stage, consolidation stage,
transmission stage and second entrepreneurship stage all go through the process of path identification,
selection, validation and locking. The trend of path identification, selection and validation shows similar
increasing characteristics during the evolution of five levels. When the history of entrepreneurial
enterprises reached 10 years, the amount of opportunities, resources and errors in the social networks all
start to increase rapidly. After a relatively stable period between entrepreneurship stage and
consolidation stage, entrepreneurial enterprises will confronted with serious challenges that come from
market and themselves. As a result, it is certain that some changes will happen in enterprises’ social
networks. No matter what kind of change that happens, it will bring new opportunities, resources,
conflicts, obstacles, and errors. Therefore, the amount of opportunities, resources and errors will
increase rapidly during the transition between transmission stage and second entrepreneurship stage.
Different with the changing rule of the amount of opportunities, resources and errors, the amount of
networks copy increases rapidly between entrepreneurship stage and consolidation stage. As
entrepreneurial enterprises develop very quickly during the first three stages, social networks must copy
the original network so as to keep pace with the development of enterprises. Enterprises tend to lock
themselves in the social network that brings them great help, and this kind of network will increase with
the amount of opportunities, resources and trial and error behavior. The increasing trend of the amount
of networks copy will gradually diminish when entrepreneurial enterprises reach their 9th or10th
anniversary of the establishment. This is because enterprises generate a higher level of requirements on
social networks with their development. They will not blindly lock themselves in certain networks,
which probably increase the cost for maintaining networks. Consequently, the amount of networks copy
will not continue to increase until the next entrepreneurship.

5 Conclusions
The identification, selection, validation and locking of the evolution path of social networks run
through entrepreneurial enterprises’ five development stages(entrepreneurship stage, building stage,
consolidation stage, transmission stage and second entrepreneurship stage). In path identification stage,
enterprises continue to identify opportunities in order to broaden the path of social networks. After that,
they will determine whether the path will be adopted according to the amount of resources in the path.
Furthermore, the adopted paths will be tested in practice, aiming at deciding the possibility of being
copied in future networks. In the first three stages of development, these processes help enterprises to
expand their social network. However, in the transition process between transmission stage and second
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entrepreneurship stage, the identification, selection, validation and locking of the evolution path shows
different development trend. The processes of identification, selection and validation become more
complex with enterprises’ transformation, while the process of locking become more stable as
enterprises becomes more and more mature, and in this process, it is more reasonable for enterprises to
depend on social networks.
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Abstract: Based on charismatic leadership and creativity theories, the effect of charismatic leadership
on creativity was explored. By using survey data from a large construction company in China, we found
that charismatic leadership was positively related to follower creativity, psychological ownership
mediated the effect of charismatic leadership on creativity, and coworker helping and support moderated
the relationship between charismatic leadership and creativity. Theoretical and practical implications
were discussed.
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1 Introduction
As work becomes increasingly dynamic, uncertain, and knowledge based, more and more
managers are realizing that they should encourage their employees to be creative (George, 2007).
Considerable evidence suggests that employee creativity can substantially contribute to organizational
innovation, effectiveness, and survival (Shalley, Zhou, & Oldham, 2004). Thus, a growing body of
studies have focused on identifying contextual factors and management practices that influence
creativity in organizations (Shalley & Zhou, 2008). Several studies explored the relationship between
leadership and creativity. For example, Jung et al. (1999) argued that managers could influence their
followers’ creativity by altering their leadership style.
Prior work on leadership and creativity has predominantly focused on the relationship between
leader behaviors and employee creativity (Sternberg & Vroom, 2002). Recently, researchers have
investigated broader leadership behavior theories, such as charismatic leadership, which is defined as
“the ability of a leader to exercise diffuse and intense influence over the beliefs, values, behavior, and
performance of others through his or her own behavior, beliefs, and personal example” (House, et al.,
1991). However, only a few studies have examined the effects of charismatic leadership on followers’
creativity. This study aims to explore the connection between charismatic leadership and creativity
combined with several important and influential factors.

2 Theory and Hypotheses
2.1 Charismatic leadership and creativity
In recent years, leadership scholars have paid attention to the role of charismatic leadership in
enhancing factors that affect individual and organizational effectiveness, such as employee mood,
organizational citizenship behaviors and performance, motivation, job satisfaction, group cohesion and
performance (Tsai et al., 2009), and organizational financial performance (Campbell et al., 2008). Hence,
the topic of charismatic leadership remains worth exploring in organizational studies.
In contrast to ‘traditional’ leadership theories that emphasize rational processes, charismatic
leadership theory concentrates on emotions and values, and acknowledges the importance of symbolic
behavior and the role of the leader in making events meaningful for followers (House, et al., 1991).
Charismatic leaders articulate an attractive vision and act to reinforce values that are inherent in the
vision. They infuse work with meaning and inspire followers to transcend self-interest for the sake of the
collective (Bass, 1985). Charismatic leadership enhances creativity in organizational settings in several
ways. First, charismatic leaders promote followers’ creativity by articulating an idealized vision, which
emphasizes desired future states (Locke & Kirkpatrick, 1995). Charismatic leaders are committed to the
vision, which makes followers believe that the long-term goals are beneficial to the organization
(Sternberg, Kaufman, & Pretz, 2004). Second, charismatic leaders promote creativity through creative
role models. Followers admire and respect these charismatic leaders, which is why they are willing to
engage in creative behaviors to emulate them (Jaussi & Dionne, 2003). Third, charismatic leaders
promote followers’ creativity by articulating high levels of optimism and confidence in the followers’
ability to achieve future goals, because charismatic leadership relates positively to leader visions that
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build confidence and optimism (Berson, Shamir, Avolio, & Popper, 2001). Therefore, followers believe
that they have the confidence and optimism to cope with any risk in creative processes. we expect that:
H1. Charismatic leadership will be positively related to followers’ creativity.
2.2 Mediating role of psychological ownership
Psychological ownership is defined as individual feelings toward substantial or non-substantial
things (Pierce et al., 2001). Several studies highlight the association between leadership and creativity
(Tierney &Farmer, 2004; Wang & Rode, 2010;). However, little is known about the mechanisms that
underlie the link between leadership and creativity (Avolio et al., 2009), especially for the link between
charismatic leadership and creativity. Charismatic leadership enhances psychological ownership in
organizational settings through several ways. First, by articulating an attractive vision and acting to
reinforce inherent values in the vision, charismatic leaders encourage followers to participate and
engage with their organization, and then familiarize the followers with the vision (Beggan & Brown,
1994). Second, through role models, charismatic leaders can motivate followers to invest more of
themselves in the job and the organization, and then make them proud of being a member of the
organization. These approaches foster followers’ sense of ownership over their role and the organization
as a whole (Pierce et al., 2003).
Although many studies have examined the effect of psychological ownership on favorable
individual attitudes and behaviors (Van Dyne & Pierce, 2004; Mayhew et al., 2007), they are unable to
determine the effect of psychological ownership on creativity. With the target of ownership being
increasingly brought into the citadel of the self, individuals take on responsibility for the owned object
and focuses on related matters and takes them seriously (Pierce et al., 2001), which motivates them to
participate in the improvement process (Fuller, et al., 2006). We expect to find that psychological
ownership has a mediating effect on the relationship between charismatic leadership and creativity by
combining the leadership style’s proposed effect on psychological ownership and the psychological
ownership’s antecedent effect on creativity. In the previous section, we argued that charismatic
leadership allows followers more control and enables them to enhance their creativity. Thus,
H2. Psychological ownership mediates the relationship between charismatic leadership and creativity.
2.3 The moderating role of coworker helping and support
Creativity research has shown that organizational contextual factors and practices can have a
significant role in facilitating or inhibiting employee creativity (Oldham & Cummings, 1996).
Coworkers may provide a stimulating environment for creativity through help and support (Zhou &
Geogre, 2001). Such assistance includes knowledge and expertise sharing or encouragement and support
in a difficult or challenging situation (Zhou & Geogre, 2001). We contend that coworker helping and
support is a contextual factor that likely plays a key role in determining whether charismatic leadership
actually translates into enhanced creativity.
Helping and
support

Creativity

Charismatic
leadership

Psychological
ownership

Figure 1

Research Model

As described earlier, employees will evaluate the potential effectiveness of creativity before
deciding to actively and constructively respond to charismatic leadership. That is, they will first assess
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the chances of making things better through their own actions or the actions of others (Hirschman, 1970).
The employee may believe that creativity is likely to be effective when he or she is surrounded by
coworkers who are able and willing to share expertise and provide encouragement—with the help of
coworkers, useful new ideas are likely to be generated, heard, and successfully implemented (Farr &
Ford, 1990). Thus,
H3: Coworker helping and support moderates the relationship between charismatic leadership and
creativity in such a way that charismatic leadership has a stronger positive relationship with creativity
for followers who gain or have access to extensive Coworker helping and support, compared with
followers who do not have their coworkers’ help and support.
Based on the preceding analyses, this study constructs a research model to explore the relationships
among charismatic leadership, psychological ownership, coworker helping and support, and creativity
(Figure 1).

3 Method
3.1 Data collection
Data were obtained from the headquarters of a major construction company in China. A total of 314
questionnaires were completed and returned, which indicates a response rate of 74.2%. About 84.4% of
the respondents were below 25 years old, and 15.6% were above 25 years old. The average tenure was
5.31 years. Among the 314 respondents, 84.7% were male; 71.3% hold bachelor’s degrees and 28.7% do
not.
3.2 Measurement
Charismatic leadership. We used a seven-item scale that was adopted from the charisma subscale of
the Multi-Factor Leadership Questionnaire (MLQ) (Bass & Avolio, 1990) to measure charismatic
leadership. Members of each group were asked to rate the designated leader of their groups based on the
MLQ items by using a six-point scale. The Cronbach’s α for this scale was 0.93.
Employee creativity. Similar to previous work (Zhou, 2008), employee creativity was assessed by
using a four-item self-evaluation developed by Tierney, Farmer, and Graen (1999) on a six-point scale.
This creativity scale taps actions perceived by participants in our exploratory research to reflect the
Chinese view of employee creativity. The Cronbach’s α for this scale was 0.91.
Psychological ownership. Psychological ownership represents not only possession beliefs (Pierce et
al., 2001), but also responsibility toward the organization. Employees with psychological ownership
tend to perform positive behavior (Van Dyne and Pierce 2004). Psychological ownership was measured
by using a three-item scale adapted from Pierce et al. (2001) and Van Dyne and Pierce (2004) on a
six-point scale. Measurement items include, “I feel this company is MINE,” “I feel closely involved in
the success or failure of the company,” and “I am willing to treat my company as my home.” The
Cronbach’s α for this scale was 0.80.
Help and support. Three items were adapted from Podsakoff, Ahearne, and MacKenzie (1997) to create
a measure of coworker helping and support behavior on a six-point scale. Employees indicated the extent to
which each of the three statements applied to their coworkers. The Cronbach’s α for this scale was 0.78.
Control variables. Accounting for sample heterogeneity, we controlled age, gender, education,
tenure and organizational commitment, which distinguish employee creativity (Tierney & Farmer, 2002)
and are related to team processes (Edmondson, 1999).

4 Analysis
Table 1 displays means, standard deviations, and correlations among all variables. Creativity is
significantly and positively correlated with charismatic leadership, psychological ownership, coworker
helping and support, and organizational commitment. Charismatic leadership is significantly and
positively correlated with psychological ownership and coworker helping and support. Coworker
helping and support is significantly and positively correlated with organizational commitment.
We conducted hierarchical regression analyses to test the hypotheses. Table 2 summarizes the
regression results for testing H1, which states that charismatic leadership is positively related to follower
creativity, and H3, which states that coworker helping and support moderates the relationship between
charismatic leadership and creativity. In model 2, we regressed creativity on the control variables and
charismatic leadership. In model 4, we withheld creativity on the controls, charismatic leadership,
coworker helping and support, and the interaction between charismatic leadership and coworker helping
and support. The results of model 2 show that charismatic leadership was statistically significant with
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creativity. Thus, H1 was supported. In support of H3, the results of model 4 indicate statistical
significance of the change in the multiple squared correlation coefficient (∆R2) associated with the
interaction between charismatic leadership and coworker helping and support. Figure 2 demonstrates
that the hypothesized pattern of the two-way interaction applies (Aiken & West, 1991).
Table 1 Correlation Analyses
N
Mean S.D.
1
2
3
4
1.Creativity
314
4.71
0.79
(0.91)
2.Charismatic leadership
314
4.86
0.80
0.33**
(0.93)
3.Psychological ownership
314
4.50
0.83
0.26**
0.36**
(0.80)
4. Helping and support
314
4.96
0.71
0.39**
0.54**
0.32**
(0.78)
5.Organizational commitment
314
4.67
0.85
0.31**
0.78**
0.30**
0.53**
Internal consistency reliabilities are shown as a diagonal line in parentheses. * p <0.05, ** p<0 .01

5

(0.90)

5.2
5
low helping and
support

creativity

4.8
4.6

high helping and
support

4.4
4.2
4
3.8
low charismatic leadership

Figure 2

high charismatic leadership

Charismatic Leadership–Help and Support Interaction for Creativity

Table 2 shows H2 test results, one of which posits the mediating role of psychological ownership.
To test mediation, we followed the widely used procedure suggested by Baron and Kenny (1986). The
results supported H2 as follows: (1) Charismatic leadership was a statistically significant contributor to
psychological ownership. (2) Charismatic leadership was a significant contributor to creativity. (3) The
psychological ownership regression coefficient was significant in contributing to creativity when we
controlled the control variables and charismatic leadership. The statistically insignificant decrease of
charismatic leadership’s coefficient in model 3 indicated that psychological ownership fully mediated
the contribution of charismatic leadership to followers’ creativity.
Table 2

Results of Hierarchical Regression Analysis for Mediation and Moderation
Model1:
Model2:
Model3:
Model4:
ownership
creativity
creativity
creativity
Gender
0.01
-0.02
0.01
-0.02
Year
-0.09*
-0.07
-0.07
-0.05
tenure
0.10
-0.01
0.02
-0.02
Education
-0.11
-0.04
-0.04
-0.02
Organization commitment
0.12
0.16
0.07
0.14
Charismatic leadership
0.28***
0.20*
0.11
0.16
Psychological ownership
0.16**
Helping and support
0.33***
Charismatic leadership ×Helping
0.16**
and support
F
10.28***
7.01***
9.79***
7.14***
R2
0.17
0.12
0.20
0.14
Adjusted R2
0.15
0.10
0.18
0.12
∆R2
0.08***
0.02**
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* p <0.05, ** p<0 .01, *** p<0 .001

5 Conclusions and Discussions
5.1 Theoretical contributions
The first contribution of this study is that it identifies the positive effect of charismatic leadership
on creativity in China. Although previous studies (Gong et al., 2009) examined the effects of
transformational leadership on creativity, they did not differentiate charisma from other components of
transformational leadership. Previous research has used the terms interchangeably (Howell & Shamir,
2005) because charismatic leadership theoretically and empirically overlaps with transformational
leadership. In fact, few studies have attempted to directly examine the effect of charismatic leadership
on creativity, especially in China.
The second contribution is that it identifies a psychological process by which charismatic
leadership is related to creativity. Shin and Zhou (2003) suggested that more work should be done to
further examine the mediator of other psychological processes between leadership style and creativity.
We have extended previous research by focusing on psychological ownership, which is a relatively new
construct, as a possible mediator. In our study, psychological ownership mediated the effect of
charismatic leadership on creativity.
Third, in revealing the moderating role of coworker helping and support as one of social support,
our study contributed to the literature by using an interactional approach to provide a more precise
understanding of the relationship between charismatic leadership and creativity. Our results suggest that
perceived coworker support for creativity can play a positive role in channeling charismatic leadership
into creativity.
5.2 Practical implications
Our results imply that managers should engage in charismatic leadership behaviors to boost their
followers’ creativity. At the same time, organizations should foster psychological ownership of followers.
Our results also imply that organizations who wish to reap the benefits of charismatic leadership with
respect to employee creativity should consider contextual variables that may neutralize or substitute for
the effect of a leader’s behavior. Further examination of our two-way interaction results suggests that the
relationship between charismatic leadership and employee creativity shifts from positive to insignificant
depending on coworker helping and support. In addition, our results indicate that organizational
intervention that is focused on creating a helpful and supportive working environment will significantly
enhance the effectiveness of charismatic leadership.
5.3 Limitations and future research directions
Our study has several limitations. First, the links in our theoretical model follow the hypothesized
causal order, with contextual factors affecting outcome expectations, which lead to creativity. The
cross-sectional research design we used, however, limited our ability to determine causality. Future
research that investigates the long-term effects of charismatic leaders on their followers’ creativity is
needed. Second, data on all the major constructs were collected with self-reports from employees, which
raises the possibility of same-source bias. Future studies could include the use of more objective data or
other source data to reduce the possibility of mono-method bias. Third, this study was conducted in one
construction company, and the results might not be applicable in other contexts. All data were collected
within a single organization, which limits observed variability and decreases external validity. Future
studies could collect data in multiple organizational settings.
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Development and Innovation of Media Corporate Governance
in China: Based on a Triangular Analytical Framework*
Yin Qi
School of Journalism and Communication, Xiamen University, Xiamen，P.R.China, 361005
(E-mail: yinqi0919@yahoo.com)
Abstract: Based on the media triangular analytical framework, this paper analyzes the interaction
among media, the state, market and society in China from the perspective of media corporate
governance. By displaying the transition of media corporate governance from administrative governance
to economic governance, this paper points out that the governance logic has transformed from
“state-monism” to “state-market”. However, it still shows some weakness in establishing effective
media corporate governance. Therefore, the construction of a trilateral balanced corporate governance
model of “state-market-society” will become an important reform orientation of media corporate
governance.
Key words: Media; Corporate governance; Market; Trilateral balanced corporate governance model;
China

1 Introduction
Media corporate governance has became increasing important issue in the culture system reform
and media reform in the recently years, and this issue was emerging at the beginning of this century. In
August 2001, the CPC Central Committee and the State Council forwarded the “Central Propaganda
Department, the State Administration of Radio, Film and Television, General Administration of Press
and Publication opinions on deepening the reform of Press, Publication film and television industry”, in
which media corporate governance were included into official discourse for the first time. In the context
of the cultural system reform launched in 2003, media reform has entered into the stage of “reshaping
the media market subject and establishing the modern enterprise system”. Since the corporate
governance is widely regarded as the core of modern corporate system, the innovation of corporate
governance has became the top priority of media reform and the establishment of modern enterprise
system.
At the same time, many scholars have entered into the research field of media corporate
governance in China, and they have analyzed and criticized corporate governance problems of
incomplete property rights, lack of principal, poor checks and balances mechanism existing in the
current media corporate governance. Moreover, they have also proposed several media corporate
governance models, such as the three-level governance model (Li Weian, Chang Yongxin, 2003), the
synthesis governance model (Guo Fu, 2004), the subject - auxiliary with dual logic governance model
(Zhou Jing, 2006), the bilateral governance model based on assets and business(Chen Dejin, 2010).
The emphasis on corporate governance not only reflects the significant progress made by China’s
media in the market-oriented reforms, but also shows the limited success of media reform on
management system, operation mechanism and modern enterprise system of media in China. An
important reason why media have not reached good corporate governance is mainly that the previous
considerations of media corporate governance in the past few years was concentrated at individual level
or in a certain historical period, but ignored historical context and social environment.
Therefore, based on a media triangular analytical framework of state-market-society, this paper will
try to give a historical review of development of media corporate governance in China, as well as figure
out the transition of governance logic and the reform orientation in the future.

2 Proposal of a New Media Triangular Analytical Framework
In previous studies, Zhang Shuguang (1994) has proposed a triangular framework of government,
*
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market and enterprises in the analysis of economic system for the first time. Then, Zhou Jing (2006) has
also used another triangular analytical framework to study the relationship among media, government
and market in China.
However, these studies focus on exploring the interaction among market, government and
enterprises (or media). With the deepening of social development and media practices, the triangular
analytical framework also need to be further developed and improved.
2.1 Triangular analytical framework and media corporate governance
As an enterprise-level institutional arrangement, corporate governance cannot exist isolate but is
constructed in a macro environment.
At first, mainstream economics has always adhered that an enterprise is who lives in market, such
as Ronald Coase (1937) has proposed that enterprises exist as a substitute for the market. From this
theoretical perspective, the analysis of corporate governance often has regarded the market as a
reference, and thought that the core of corporate governance is to minimize the transaction cost of the
enterprise. Therefore, a market-monism analytical paradigm of corporate governance has been
eventually formed (Tao Jinli, 2009). The subsequent emergence of the transaction cost theory, the
principal-agent theory, the contract theory and the team production theory are micro-corporate
governance theories which under the guidance with the market-monism analytical paradigm.
However, the market-monism was explained in the context of non-monopoly capitalistic economy.
As the core of monopoly capitalism, as Karl Marx pointed out, the market mechanism would be
disorderly because of its accidental and the arbitrary, and then it will produce high transaction costs. So
as the substitute for the market in the allocation of resources, the state has gain more attention in
corporate governance. In addition, especially for media, public interest has always been seen as a
standpoint of media industry, so as a security mechanism of public interest, media need to fulfill the
requirements of the public. Consequently, society has also become an important force in media
corporate governance.
Therefore, a general assumption of analysis of media corporate governance can be proposed: media
are some historical existence embedded in the triple structure of the state, market and society, and the
corporate governance of media is also affected by these three forces. Based on the above assumption,
this paper constructs a triangular analytical framework combined with three elements of the state,
market and society to analyze the corporate governance of media.
In order to facilitate the analysis, this paper uses an ideal equilateral triangle ABC as the general
analytical model, the three points A, B, C of the equilateral triangle representing the state, market, social
separately, and the point M is on behalf of media, See Figure 1. If the position of M in △ ABC is closer
to the A, the control and influence to media from the state is greater; similarly, the distances between M
and B, and M and C also show the degree of the influence and control of media from the market and the
society.
A

A

State

State

M1
Media

Figure 1
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M2

B
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B

Market

Society

Market

Media Triangular Analytical Framework
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C
Society

Different Types of Media

2.2 Different types of media in the triangular analytical framework
In △ ABC, it is assumed that AD ⊥ BC and the pedal is D, BE ⊥ AC and the pedal is E, CF ⊥
AB and the pedal is F. Due to the △ ABC is an equilateral triangle, D, E and F are the midpoints of BC,
AC and AB, and AD, BE and CF intersect at the point O. Because AO = BO = CO, when M coincides
with O, the three forces of the state, market and society are in equilibrium. Apparently, this is an ideal
status.
In reality, entirely ideal status does not exist. According to different types of relationship between
the media and the state, market and society, we can divide media in the world into three types: the state
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/government media, commercial media and public media, See Figure 2. The different positions in the
triangular analytical framework of three types of media also show the differences when these media
constructing their corporate governance.
When M1 is in △AOF and △AOE, M1B＞M1A and M1C＞M1A, the media at this time are state
(government) media funded by the state and managed by the government. The standpoint of the
construction of the state media is considering the media as the subsidiary body of the state
administrative agencies under the planned economic system. In order to form command-control
mechanism, and the corporate governance structure of the state media performs as “management
committee – different departments or units of media”. These media exist in many socialist countries
such as North Korea, Vietnam, and Cuba.
When M2 is in △BOF and △BOD, M2A＞M2B and of M2C＞M2B, the media are commercial
media at this time, which are guided by market and chase financial profits, and the purpose of
construction of these media’s corporate governance structures is to realize the maximum of shareholders
or investors’ interests. Their corporate governance structures show as “General meeting of shareholders Board of directors/supervisors- Managers - Media business units and subsidiaries or sub-media”. A large
number of such media exist in Western countries, such as the United States and the United Kingdom.
When M3 is in △COD and △COE, M3A＞M3C andM3B＞M3C, the media are public media at this
time, which are owned by public, are operated by public and serve public, and they pay more attention
to the achievement of social public interest. Therefore, the corporate governance structure of these
media place more emphasis on both independence from the government and commercial force, and
responsibility and accountability to the public at an arm distance away from the government and
commercial force. Their corporate governance structures present as “Public Council - Management
Committee - managers - the media business units, subsidiaries or sub-media”. The most famous pubic
media are the British Broadcasting Corporation (BBC) in the United Kingdom and the NIPPON HOSO
KYOKAI (Japan Broadcasting Corporation, NHK) in Japan.

3 Development of Media Corporate Governance in China
Media corporate governance in China, which can’t be simply included into any type of media, is
more complex than those in other countries. Media corporate governance has been undergoing unique
and complex development in the context of the transition from a more centrally-planned economy to a
more market-oriented economy in China.
3.1 Establishment of state unilateral governance (1956-1978)
New China, which set up the state based on the Marxist economic theory in which run through the
classic assumption that the state controls economic production, formed a state-led planned economy
system in 1956.
In such context, the state governed market and society through the administrative authority, and the
media acted as the national units, through which the Party and government can realize their functions.
Media had been incorporated into the state governance framework, and the party and government
departments and agencies which are on behalf of the state have an absolutely dominant status in media.
The logic of state unilateral governance ran through China’s media corporate governance. Accordingly,
analyzing the China’s media governance structures before 1980’s with the triangular analytical
framework, it shows that the point M′ (Media) and the point A (State) are almost coincide, See Figure 3.
A

State

M'
E

F
O

B

Figure 3

Market

D

C

Society

State Unilateral Governance (1956-1978)

Firstly, the logic of state unilateral governance reflected as the unitarity of governance subject. All
of the newspapers, news agencies, and radio stations were state-owned in China. Because there was no
clear line between the party and government, the party managed all types of media, and the party
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became the real owners and possessed the property rights and control rights of media, and established
party-newspaper system and party-station system.
Secondly, as an important part of the ideological machine, media had always been regarded as the
“mouthpiece” of the party, which made the primary of media’s production and operation is to satisfy the
political requirements. As a result, the governance objectives focused on meeting the needs of political
struggle and ideological propaganda.
Thirdly, the governance mechanism also showed a distinct bureaucracy characteristic of top-down
and command-control. On the one hand, the media did not have managerial authority and independent
editorial rights, but as a part of the party committees and government agencies. And the level of media
in the hierarchical structure (such as central, provincial and county) determines the level of their status
and authority (Ding Hegeng, 2006). On the other hand, in the internal corporate structure of media, the
chief editor was responsible for the media under the leadership of editorial board, and the chief editor
(the president) was appointed or approved by the party committee (or administrative department) of
media. Hence, the relationship among various departments in media was essentially administrative. At
the same time, incentives were showed as the access to the advancement in the political hierarchy.
Therefore, the media acted as the subsidiary of the party and government, and their corporate
governance were supported by the party and government authority, which reflected highly politicized
administrative governance characteristics, such as “administrative resource allocation, administrative
management purposes and administrative personnel system ”(Li Weian, Wu Lidong, 2002).
3.2 Transformation towards “state-market” dual governance (1978-2003)
In the late 1970s, China started the transition from the planned economy to the market economy.
The policy of “Public institution, enterprise management” approved in 1978 allowed media to make
money to fill up the lack of government financial subsidies by an adequate economic management when
they reserved the properties of state-owned institutions. Because of this transition, the market
mechanism significantly enhanced its ability to control the media, and the media operation followed the
market logic to a certain extent, rather than just “party logic” or “political logic”.
In the mid-1990s, the first implementation of separation of general manager from chief editor under
the leadership of the president in the Yangcheng Evening Newspaper benefited from the enhancement of
the market forces. Moreover, in the process of media conglomeration which was started by the
Guangzhou Daily Newspaper Group, many media groups also began to design their corporate
governance to simulate the modern enterprise system with several levels of decision-making, executive
supervision, and separated editing and the management to set up “dual track” governance of editing and
management.
The dual logic of “state-market” co-governance substituted the logic of state unilateral governance,
and the administrative governance structure of China’s media developed to the economic governance
structure which has the rational allocation of the decision-making power, executive power and
supervisory power and focuses on the scientific decision-making process based on modern enterprise
system (board committees-board of director-board of supervisors-editors/managers). Thus, in the
triangular analytical framework, the market forces had been enhanced their influence in the media
corporate governance, and the point M' began move to point M " in △ ABC, see Figure 4.
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The reform of media corporate governance during this period was reflected as follows: firstly,
independent management and financing” weaken the strength of government, as a result, the media gain
the autonomy gradually, and the new governance subjects have being taken shape. Secondly, market
profits regarded as an important incentive and allocation mechanism has been integrated into corporate
governance. Therefore, media faced the market mechanism as well as the administrative constraints
when they have the dual behaviors orientation of administrative and marketable. Thirdly, as to
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governance objectives of the media, political and social benefits should be given priority, but economic
benefits also need to be realized.
3.3 Reconstruction of modern corporate governance (2003 until now)
The 16th CPC National Congress defined the cultural reform policy, in which the public culture
institutions and economic culture enterprises should be managed and developed separately. In this
context, the cultural system reform started in 2003, and media have embarked on the road of restructure
to enterprises and reconstruction of market subjects. The commercial part of media should be
transformed into enterprises, which are hoped to establish the modern enterprise system and become
qualified market players. In the transformation and reconstruction process, media has being walked out
further from the control of the state or the political field which benefited from of their identity of
enterprises were confirmed and owing the management authority, and the property subject and structure
of “general meeting of shareholders- board of directors-board of supervisors-managers/editors” are in
place and carry out their duties gradually. The construction of China’s media institutions and the reform
of China’s media corporate governance to the economic corporate governance enter into a fast track.
However, the institutional arrangement of China’s media corporate governance has still obeyed
dual logic of state-market so far. Even though the market mechanism has played an increasingly
important role in media governance structures, the state also has retained a great degree of
administrative authority. The status of China’s media corporate governance is still worrying, such as the
dominance of state-owned shares, limited diversity ownership structure, administrative relationship
between the board of directors, general manager and board of supervisors, over-large party committee
power and weak balances and checks mechanism. In short, the modern enterprise governance has not
fully been achieved. On the other hand, the market-driven in the imperfect market economy is likely to
make media managers fall into the quagmire of the pursuit of selfish interests. So, the inherent plight of
the dual governance logic of the state and market also makes media corporate governance face the
problem that how to establish and perfect the balances and checks mechanism in the context that media
receive more management authority, and it also means that media need to develop a more diverse
balances and checks methods, such as dispersing regulatory function to other subjects and groups,
establishment of self-discipline relied on the professional organizations, and mobilizing the motivation
of social forces.
Actually, with the increasing development of the society, social forces has became the “third power”
besides the state and market, and has been regarded as “the third hand” to affect the allocation of
resources and economic development (Li Peilin, 2005). It can be expected that, as the social forces has
became stronger, corporate governance will undoubtedly transform to co-governance of trivariate
equilibrium among state-market-society. On the other hand, from the perspective of the development of
corporate governance theory, it also transform from the shareholder primacy theory to the stakeholder
theory which emphasizes that corporations should consider the interests of stakeholders.
Specific to media corporate governance, the social forces need to be paid more attention. State-owned
property rights, and publicity and externality of media also make the media are more responsible for the
public and other stakeholders. Therefore, in the institutional arrangement of media corporate governance, the
public and other stakeholders should be taken in as an important integral part to play their supervisory role, so
that multi-stakeholders can reach the status of checks and balances and solve the governance problems.
Therefore, the balance among “state-market-society”will also be an important orientation of media corporate
governance. This orientation reflected in the triangular analytical framework is that after M ' move to M ", it
will continue move towards the point O, see Figure 5.
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4 Conclusions
The proposal and construction of the triangular analytical framework place the analysis of media
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corporate governance in the triangular structure of “state-market-society”, which allow us to study the
interaction between the media corporate governance and the state, market and society from a more macro
perspective as well as acquire a more accurate understanding of the context and trends of development of
China’s media corporate governance.
With the social development and market reform, China’s media can escape from the overall control
of the party and government, and the market mechanism has been played a more important role in the
corporate governance of media in China. Moreover, corporate governance of media in China has
undergone a transition from the state unilateral governance logic to the dual logic of “state-market”
co-governance, and the position of the media in the triangular analytical framework is closer to the
“market”.
However, after 30 years of the reform and opening-up, when China’s civil society has been in its
embryonic form and the citizen forces continue to grow and begin to form relatively independent
governance subjects, it will be more helpful to the healthy development of Chinese society and China’s
media if the positive role of the social forces and citizens can be more emphasized and the stakeholders
engagement in media corporate governance can be realized. Last but not least, the trilateral balanced
corporate governance model will be an orientation to the innovation of China’s media corporate
governance.
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Abstract: Based on empirical research, using total accruals separation, the paper calculates DA by the
section data and Modified Jones Model, and uses it as the quantitative index of earnings management of
the companies listed at home and abroad, and puts the internal control self-assessment report and
internal control auditing report as the quantitative indexes of the information disclosure of internal
control, while introducing the relevant control variables, and then builds the regression model of the
information disclosure of internal control and earnings management, as also makes the correlation test,
robustness test and regression analysis. Research results show that, there is significant negative
correlation between the information disclosure of internal control and earnings management.
Key words: Information disclosure of internal control; Earnings management; Internal control;
Self-assessment; modified jones model

1 Introduction
The listed companies in the stock exchange markets, in order to satisfy the needs of taxes
avoidance, losses avoidance, rationed shares, issuing additional new shares and attracting more investors,
have been serious earnings management behavior all the time, which has greatly harmed the interests of
the investors. On the other hand, a series of financial fraud cases that frequently occur at home and
abroad, made the regulators have to pay attention to the implementation status of the related policy in
the listed companies, and also have to draw up more perfect and more strict rules to guarantee the
authenticity and reliability of accounting information that is revealed by the listed companies.
In right of this, the paper selects the companies listed at home and abroad, which are enforced to
reveal the information of internal control, as the samples, and adopts the empirical method to discuss the
relationship between the information disclosure of internal control and earnings management, aiming to
provide powerful basis for promoting the listed companies not including the samples to strengthen the
information disclosure of internal control and to curb the abuse of earnings management behavior.

2 Research Design
2.1 The thinking of empirical research
Firstly, the paper selects the companies listed as the samples, earnings management as the
dependent variable, the information disclosure of internal control as the independent variable, and
selects several appropriate control variables, to analyze the correlation coefficient between each variable,
to judge whether there is multiple linear correlation in the proposed model; Secondly, does a regression
analysis to the information disclosure of internal control and earnings management, and explores
whether the companies which have revealed the information of internal control have significant earnings
management level or not.
2.2 Research hypothesis
Scholars at home and abroad have done a lot of work for the relationship between the information
disclosure of internal control and earnings management, and reached the conclusions that the
information disclosure of internal control can inhibit the company’s earnings management behavior.
Katherine Schipper (1989) [1]believed that earnings management was the operators do human
intervention on accounting data on purpose, in order to satisfy the demands of their own interests. Doyle
(2007) [2] and Ashbaugh - Skaife (2008) [3] believed that the quality of internal control and quality of
earnings had significant positive correlation. Zhang Guoqing (2008) [4] pointed out that if the enterprise's
internal control failures, handle-ability accrued items were easy to produce, and could lead enterprises to
abuse earnings management for a certain purpose. Dai Fei (2013) [5] examined the dependence relation
between the quality of information disclosure of internal control and earnings management by
regression model.
If an enterprise had the motivation of earnings management and its internal control system is not
perfect, it would be more likely to make earnings management. Therefore, sound and effective internal
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control could be an effective way to restrain earnings management. This paper puts forward the
following assumption:
The disclosure of the internal control self-assessment report and internal control auditing report has
significantly negative correlation with earnings management.
2.3 Sample selection and data sources
This paper selects 55 companies listed at home and abroad until December 31, 2011 as the research
object (actually 67 companies, rejecting 11 financial companies which have been enforced to implement
the information disclosure of internal control by the Securities Regulatory Commission and 1 company
with missing data ), and according to the data from its annual report in 2010 and 2011 as well as the
internal control self-assessment report and internal control auditing report that were revealed with the
annual report and after processing, it uses statistical analysis software Eviews5.0 for correlation analysis
research.
2.4 Variable selection and definition
1) The definition of earnings management (dependent variable) related variables
This paper uses the accrued profit separation method to measure earnings management, and uses
the Modified Jones Model to calculate DA; the relevant formulas are as follows:
TAit 
TAit   0

NI it  CFO it
Ait 1

(1)
(2)

1
REVit  RECit
PPEit
2
 1
Ait 1
Ait 1
Ait 1

NDAit  0

 REVit  RECit 
PPEit
1
   2
 1 
Ait 1
Ait 1
Ait 1


DA

it

(3)
(4)

 TA it  NDA

According to the collected sample data, this paper uses Ordinary Least Squares(OLS) to make
regression analysis for the equation (2), and conclude the estimated regression parameters γ0、γ1、γ2, then
uses them to respectively replace the corresponding variable coefficient β0,β1,β2,in the equation (3), and
calculate NDA, then according to the formula (4) to calculate DA. Relevant variables defined in table 1.
Mark

Table 1 Modified Jones Model Related Variables Definition
Difinition
Mark
Difinition

TAit

Total Accruals

Ait-1

Asset

NIit

Net Income

△REVit

Revenue

CFOit

Cash Flow from Operating activities

△RECit

Receivable

NDAit

Non-discretionary Accruals

PPEit

Property, Plant and Equipment

DAit
Discretionary Accruals
Note: the subscript i said the sample companies i, t said fiscal year.

2) The definition of the information disclosure of internal control (independent variables) related
variables
The paper selects the internal control self-assessment report and internal control auditing report as
quantitative indicators of the information disclose of internal control, and uses the mark of DIS to
represent it. If the samples disclose the two reports at the same time, DIS takes 1, otherwise zero.
3) The selection and definition of control variables
Enterprise’s information disclosure of internal control has influence to the earnings management,
but not the only one. According to the existing research results at home and abroad, AGE, LEV, SIZE,
RATIO, FIRST, OWNER, AUDIT and other factors of the listed companies, will also affect enterprise’s
earnings management[6](see Table 2). In order to ensure the accuracy of the empirical analysis, this
paper introduces these factors as control variables.
2.5 Regression model building
This paper selects DA’s absolute value as the dependent variable, which is calculated through the
section data and Modified Jones Model, DIS as independent variables, and the enterprise’s internal
characteristics factors (AGE, LEV, SIZE), internal governance structure factors (FIRST, RATIO,
OWNER), external governance structure factors (AUDIT) and the ratio of TA’s absolute value in the
assets as control variables, then constructs linear regression model (5) to discuss the correlation between
the information disclosure of internal control and earnings management:
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(5)

ABS ( DA)  1   2 DIS  3 AGE   4 LEV  5 SIZE   6 FIRST   7 RATIO  8OWNER  9 AUDIT  10 ABS (TA) / A  

Among them, η1 is the constant term, ε is the residuals, and the other variables’ definition is shown
in table 2.
The Dependent Variable

Table 2
ABS(DA)

Independent Variable

Regression Model Variables Definition

DA’s absolute value

AGE

Reveal internal control self-assessment report and internal control
auditing report at the same time, DIS takes 1, otherwise takes 0
Listed age(360 days a year)

LEV

Asset-liability level = total debt/total assets

SIZE

Enterprise size( measured by natural logarithm of revenues)

FIRST

Equity concentration, measured by the FIRST shareholder's stake

RATIO

The ratio of independent directors in the board of directors
Actual owner, state-owned or state-owned legal person holding, the
OWNER takes 1, otherwise 0
The properties of retained auditors, if it is the four big international
accounting firms, AUDIT = 1, otherwise the AUDIT = 0
ABS(TA / assets)

DIS

Control Variable

OWNER
AUDIT
ABS(TA)/A

3 Regression Analyses
3.1 Correlation test
By Eviews5.0 statistical analysis software, it tests the correlation of dependent variable,
independent variable and control variables in the model (5), and gets to the Correlation Matrix of each
variable (Correlation coefficient Matrix) in Table 3. According to Table 3, it shows that the correlation
coefficients between the independent variable and control variables are all small, therefore, the problem
of multicollinearity between variables in the model can be ruled out to a certain extent. In addition, the
correlation coefficient between the ABS (DA) and DIS is -0.025, which is significant negative
correlation at the 0.05 level, and it shows that the information disclosure of internal control has
inhibitory effect on enterprise’s earnings management behavior, so the conclusion conforms to the
hypothesis proposed in this paper.
Table 3 Correlation Matrix of the Main Variables in Model (5) in 2010
ABS(DA) AGE AUDIT
DIS
FIRST
LEV
OWNER RATIO
ABS(DA)

1.000

AGE

0.019

1.000

AUDIT

0.141

-0.168

1.000

DIS

-0.250

-0.068

-0.082

1.000

FIRST

0.006

-0.137

0.191

0.049

1.000

LEV

-0.122

0.002

-0.054

-0.023

-0.018

1.000

SIZE

OWNER

-0.045

0.147

-0.184

0.150

0.272

0.010

1.000

RATIO

-0.104

-0.079

0.045

-0.010

0.128

0.189

0.158

1.000

SIZE

0.006

-0.367

0.396

0.197

0.514

0.234

0.041

0.182

1.000

X
0.803
-0.064
0.280
-0.047 0.192 -0.090
-0.011
-0.116
The specific analysis of correlation between ABS (DA) and other variables is as follows:

0.191

X

1.000

1)The correlation coefficient with AGE is 0.019, which is significant positive correlation, and it
indicates that the shorter the year of the listed company is, the lower the degree of earnings management is.
2)The correlation coefficient with AUDIT is 0.141, which is significant positive correlation, that is,
if the external audit institution is one of the big four, the inhibition effect on earnings management
behavior is more obvious.
3)The correlation coefficient with FIRST is 0.006; which is positive correlation, namely, the more
the ownership concentrates, the more obvious the degree of earnings management is, and it is in line
with the frequency of analysis results.
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4)The correlation coefficient with LEV is -0.122, which is a negative correlation relationship, and
it is not consistent with the result of frequency analysis in previous.
5)The correlation coefficient with OWNER is -0.045, which is negative correlation but not
significant.
6)The correlation coefficient with RATIO is -0.104, which is significant negative correlation, and it
shows that the higher the RATIO is, the greater the inhibition effect on the earning management
behavior is.
7)The correlation coefficient with SIZE is 0.006, which is a positive correlation but not significant,
and it is consistent with the result of frequency analysis.
According to the above analysis, it is very necessary to introduce enterprise business characteristics
and internal and external governance structure characteristics as control variables into the model while
studying the correlation between the information disclosure of internal control and earnings
management, as it can inspect the correlation of both much better and more exactly.
3.2 Robustness test
Before making regression analysis to model (5), this paper firstly has robustness test to earnings
management of the samples (the calculation process of DA), and in the process of testing, it uses section
data and Modified Jones Model at first. The regression results are shown in Table 4 through software
Eviews5.0.
Table 4
Variable

Estimates to TA with Section Data and Modified Jones Model
Coefficient
t-Statistic

Prob.

C

0.0275

1.605595

0.1143

(△REVit-△RECit)/Ait-1

0.0086

0.218506

0.8279

PPEit/Ait-1

-0.1000

-2.773827

0.0076

R-squared

0.127347

Adjusted R-squared

0.094417

F-statistic

3.867164

Prob(F-statistic)

0.027058

N

56

From the regression results in Table 4, the R2 and adjusted R2 of the section data and Modified
Jones Model are respectively 0.127 and 0.094, both not high; and F-test result is also not significant,
which indicates that the model can not used to exactly calculate the total accrued. Therefore, the results
from this model will be a lot of error, which will affect the values of DA.
So this paper introduces CFO is adjusted by last year's total assets (CFOit/Ait-1) into the original
model, as shown in equation (6).
REVit  RECit
PPEit
CFOit
1
2
3
  it
 1
TAit   0
(6)
Ait 1
Ait 1
Ait 1
Ait 1
According to the equation (6), to make the regression analysis again, and the regression results are
shown in Table 5. According to Table 5, it shows that the new model’s R2 and adjusted R2 are
respectively 0.704 and 0.687, and the model passes F test.
Table 5

Estimates to the Total Accrued with Section Data and Modified Cash Flow Jones Model
Variable
Coefficient
t-Statistic
Prob.
C

0.0475

4.6267

0.0000

(△REVit-△RECit)/Ait-1

0.0672

2.8220

0.0067

PPEit/Ait-1

-0.0521

-2.3981

0.0201

CFOit/Ait-1

-0.6438

-10.0668

0.0000

R-squared

0.7041

Adjusted R-squared

0.6870

F-statistic

41.2395

Prob(F-statistic)

0.0000

N

56
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3.3 Regression model analysis
Firstly, this paper calculates the DA of the samples by equation (6), and gets DA’s absolute value,
and then takes correlation regression analysis between the information disclosure of internal control and
earnings management with software Eviews5.0. The results are shown in Table 6.
Table 6

the Regression Analysis Results Between the Information Disclosure of Internal Control and
Earnings Management
Variable
Coefficient
t-Statistic
Prob.
C

0.0134

0.2408

0.8107

DIS

-0.0202

-2.6105

0.0122

AGE

0.0002

0.3703

0.7129

LEV

-0.0151

-0.8041

0.4255

SIZE

0.0010

0.1728

0.8636

FIRST

-0.0409

-1.4331

0.1586

RATIO

0.0124

0.2878

0.7748

OWNER

0.0017

0.1039

0.9177

AUDIT

-0.0079

-0.9927

0.3261

ABS(TA)/A

1.1538

10.0543

0.0000

R-squared

0.7205

Adjusted R-squared

0.6658

F-statistic

13.1769

Prob.(F-statistic)

0.0000

N

56

From the regression result, it shows that R2 and adjusted R2 of model (5) are respectively 0.7205
and 0.6658, and under the level of 0.01 F- statistic is significant, so the regression analysis result of this
model has the very high credibility. The regression coefficient of DIS is equal to -0.0202, and the
t-statistic shows obvious significance under the level of 0.05, which suggests that there should be
significantly negative correlation between the information disclosure of internal control and earnings
management .Therefore, the research hypothesis in this paper is confirmed.
For the correlation coefficient of other control variables, the analysis is as follows: ①the regression
coefficient of AGE is 0.0002, which is consistent with the prediction, but t-statistic isn’t through
significance test; ②the regression coefficient of LEV is -0.0151, which is consistent with the direction
of forecast but doesn’t pass the significance test; ③ the regression coefficient value of SIZE is 0.001,
which is inconsistent with the direction of forecast, and doesn’t pass by the significance test. However, it
is the same with foreign scholars Defond and Becker's research results, that there is positive correlation
between SIZE and DA; ④the regression coefficient of FIRST is -0.0409, which is inconsistent with the
forecast and not significant; ⑤the regression coefficients of RATIO and OWNER are 0.0124 and 0.0017,
which are both not significant and in opposite of the direction of forecast; ⑥the regression coefficient of
AUDIT is -0.0079, which is consistent with the direction of forecast but not significant.
According to the above analysis results, there is a significant negative correlation between the
information disclosure and earnings management in 2010, when it is revealed in voluntary. So, whether the
implementation of the policy about inhibiting from revealing the information of internal control issued by
our country has a significant effect in the samples in 2011,and it can be identified through comparing and
analyzing the describe statistic of ABS (DA) of the samples in 2010 and 2011(see Table 7).
Table 7
Year

Comparison about the Describe Statistic of ABS (DA) in 2010 and 2011
2010
2011

Mean

0.0457

0.0415

Median

0.0334

0.0324

Maximum

0.1867

0.1444

Minimum

0.0021

0.0004

Std. Dev.

0.0426

0.0365
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Comparing to the median, mean and standard deviation of ABS (DA) in 2010 and 2011, It can be
known that the average level of ABS (DA) of the samples in 2011 declined a little, which suggests that
earnings management behavior in the samples is inhibited in a certain, but also shows that the related
policy about internal control issued by our country’s five ministries has achieved certain success, but
there are still some defects which are needed to make more efforts to improve.

4 Conclusions
Based on the empirical data of 2010, this paper has carried on the empirical analysis to the relation
between the information disclosure of internal control and earnings management of the companies listed
at home and abroad. Through multiple linear regression analysis, it has been found that, the research
hypothesis “the disclosure of internal control self-assessment report and internal control auditing report
is significantly negative correlation with earnings management” comes into existence. That is, the
samples reveal the information of internal control to outside have the lower level of earnings
management.. In addition, it has been found that the mandatory policy about information disclosure of
internal control in China indirectly has inhibited the earnings management behavior of the samples to
some extent, and more significant results have been achieved, by comparing ABS (DA) of the samples
in 2010 and 2011.
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Abstract: This research investigates the relationship among leader-member exchange social comparison
(LMXSC), perceived organizational support (POS) and social comparison orientation (SCO) in sample
of 493 employees from 77 groups. By using the multi-layer linear regression method, the result shows
that LMXSC exerts significantly positive influences on the POS, and the effect of LMXSC on POS is
moderated by SCO, such that higher SCO exerts stronger negative effect of LMXSC on POS.
Implications of the study together with limitations on the research and suggestions for future research
are discussed.
Key words: Social comparison orientation (SCO); Perceived organizational support (POS); Employee
attitude; Leader-member exchange social comparison (LMXSC)

1 Introduction
“The relationship between the leadership and employees is the key to the organization operation”
(Tjosvold D., 1985) has become the consensus of the theory and management practice. Existing
researches show that the difference exchange relationship between leaders and subordinates can lead to
different perceptions of subordinates (Jiang Jing, Yang Baiying, 2014), and this perception may have a
significant impact on employee behavior and attitude. Wang Lin (2009) & Yin Jun (2012) found that
empowerment, support and trust behavior provided by their superior can promote employees to perceive
their status as a insider when they studied in the exchange relationships between the superior and the
subordinate. Wei Caiguo(2013) also found that the subjective perception of situation can more directly
affect employee attitudes and behaviors. But Qu Rujie(2014) put forward that even if keep the same
quality leader-member exchange (LMX), work attitude of different employees will also vary. The reason
may be that the individual's perception of the objective situation is different, and the cognition in the
process of further affecting individual emotional attitude will subject to personal psychological traits.
People are naturally has a tendency to assess their relative social status (Vidyarthi P. R., Liden R. C.,
Anand S., 2010), some people also like social comparison than others. Studies have found that emotions,
feelings and behavior of those who have strong SCO are more susceptible to the influence of
comparison results (Guo Shubin, Huang Xiting, 2010). Therefore, the degree of SCO is likely to affect
the relationship between employee’s subjective perception and their attitude. In view of this, this study
take into consideration of the SCO when exploring the relationship between LMXSC and employees'
POS, trying to further deepen and enrich related researches about LMXSC and employee attitudes.

2 Literature Review
2.1 LMXSC and POS
Researches based on the social exchange theory have shown that employee who perceived himself
is a “insider” also have higher work attitude and work performance (Wang Lin, Chu Xiaoping, Ni Jing,
2009). Vidyarthi P. R. (2010) also found individual subjective perception of situation could affect one’s
attitude. LMXSC reflects the employees’ perceptions of different LMX, which refer to various degree of
care, attention come from their superior. So when the perception is high, employees will trust their
organization and superior, and if employees lack the trust will lead to negative attitude and low working
efficiency. LMXSC, moreover, is also a perception of power and resources which are better than others,
thus, the higher quality of the perception they have, the more help and support employees feel they have
got, and thus produce higher perceived organizational support. In addition, the different exchange
relations with superiors will bring a certain degree of uncertainty to employees, and this sense of
uncertainty further affect employee cognition (Jiang Jing, Yang Baiying, 2014). Only when employees
believe their superiors are very concerned about, support and trust them, they will perceive their effort
and interest are attached great importance to, then, to maintain a kind of higher POS (Ni Changhong, Ye
Rensun, Huang Shunchun, 2013).
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In conclusion, when employees believe they can obtain more resources and opportunities from the
superior, they will feel themselves are paid more attention to and have higher subjective perception of
exchange relationship, and this kind of perception will further bring positive work attitudes, by forming
a high level of cognition (Stamper C. L., Masterson S.S, 2002). Therefore, when the employee’s
LMXSC is high, the degree of POS will be high. In view of this, this study proposed the following
assumptions:
Hypothesis 1 Leader-member exchange social comparison (LMXSC) positively related to the
perceived organizational support (POS)
2.2 The moderating effect of SCO
In general, when they get more support and attention from their superior, employees will perform at
a higher enthusiasm in return (Wang Lin, Chu Xiaoping, Ni Jing, 2009). But there are also studies
showed that even if the employees keep the same quality LMX, the employees’ attitude are also not the
same (Qu Rujie, Kang Haiqin, 2014).The reasons for this phenomenon may be the process of perception
of different exchange relationships is affected by other factors. Because LMXSC involves the process of
subjective comparison, the degree of comparison is likely to affect their perceptions formed after
comparing. Social comparison orientation reflects the will of individual social comparison. In general,
individuals who have high SCO prefer comparing with others (Guo Shubin, Huang Xiting, 2010).In the
process of forming work attitudes, employees will subjectively evaluate the relationship between the
superior and the valuator himself, and then experience their own relative position in the group. Buunk
(2005) found that these cognitive evaluations will be affected by SCO. For employees with high SCO,
they are more willing to compare with other employees and pay more attention to others’ LMX, and to
further perceive their relative position in the organization through overall judgment and observing
whether superiors' treatment of all employees are fair or not, so as to affect their own POS. On the one
hand, individuals with high SCO are more vulnerable to the negative impact of social comparison (Guo
Shubin, Huang Xiting, 2010; Li Yalin, Jing Fengjie, 2013).When comparing with members whose LMX
is higher, individuals will think that organization and superior provide less support, resources, and
opportunities than to others, so produce a sense of jealousy. However, jealousy is often accompanied by
a lower degree of satisfaction, the stronger tendency of comparison employees have, the more easily
lead to the reduction in the perceived organizational support. On the other hand, Guo Shubin (2010)
found that those with high SCO also tend to produce negative emotions when they doing downward
comparison, because these employees think the object’s situation of downward comparison reflected the
state of their own, feel like or will become the man in trouble. As a result, they are likely to feel their
relatively lower position in the given group, believe that organizational support is also becoming less
than before, and then, to create more negative emotions, which does harm to produce higher POS. In
view of this, in terms of employees with high SCO, the positive influence between their LMXSC and
POS can be significantly weakened. Thus, this paper put forward the following assumption:
Hypothesis 2 High social comparison orientation (SCO) has a negative moderating effect on the
positive relationship between leader-member exchange social comparison (LMXSC) and perceived
organizational support (POS).

3 Data and Methodology
3.1 The sample
Research objects of this study are from Hunan, Beijing, Guangdong and other places. Work areas
involve production, research and development, sales, etc. In view of employees come from 77 groups,
we send out 550 questionnaires and recycled 505 of them. There were 493 valid questionnaires, and
effective questionnaire recovery rate was 89.64%.
3.2 Measuring tools
3.2.1 Leader-member exchange social comparison (LMXSC)
This study adopts the scale compiled by Vidyarthi (2010), which includes six projects, such as “The
working relationship I have with my manager is more effective than the relationships most members of
my group have with my manager”. In the study, its Cronbach’s α value is 0.805.
3.2.2 Perceived organizational support (POS)
This study adopts the scale compiled by Eisenberger(1986), which includes eight projects, such as
“Help is available from the organization when I have a problem”. In the study, its Cronbach’s α value is
0.797.
3.2.3 Social comparison orientation (SCO)
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This study adopts the scale compiled by Gibbons & Buunk(1999), the reliability and validity of the
scale’s Chinese version has been tested by Wang Mingji (2006), which includes eleven projects, such as
“I often compare how my loved ones (boy or girlfriend, family members, etc.) are doing with how
others are doing”. In the study, its Cronbach’s α value is 0.770.

4 Results
4.1 Confirmatory factor analysis
Doing confirmatory factor analysis on measurement data by using Amos21.0, to compare the three
factors model (LMXSC, POS and SCO) with the double factors model (LMXSC and SCO belong to one
factor) and the single factor model (all belong to one factor). Results (see table 1) show that the fit index
of the three factors model is best, RMSEA below 0.08, and IFI, CFI, NFI are higher than 0.90, the ratio
of chi-square and degrees of freedom is less than 4, these indicators have reached the standard, while
other models’ fitting indexes are poor. Therefore, the questionnaire this research adopted has good
structure validity.
Table 1
χ2

Model
Single factor model

The Confirmatory Factor Analysis（N=493）
df
χ2/ df
RMSEA
IFI

4360.13

654

6.667

0.103

0.588

CFI

NFI

0.587

0.548

Double factors model

2639.39

648

4.073

0.074

0.789

0.788

0.736

Three factors model

2518.58

644

3.911

0.073

0.928

0.927

0.905

4.2 Descriptive statistical analysis
The average number, standard deviation, coefficient of internal consistency and correlation
coefficient of variables in the study are shown in table 2. LMXSC and POS, SCO have significant
correlation. Among them, there is a kind of significantly positive correlation (r=0.378, p<0.01) between
LMXSC and POS, which lays the foundations for the hypothesis 1.
Table 2
Variables

M

The Mean, Standard Deviation and Correlation of Variables (N = 493)
SD
1
2
3

1 LMXSC

3.17

0.77

(0.805)

2 POS

3.37

0.62

0.378**

(0.797)

3 SCO
3.29
0.55
0.275**
0.292**
(0.770)
Note: * p < 0. 05, ** p < 0. 01, ***p＜0.001, the same below. The consistency coefficients are shown in brackets.

4.3 Hypothesis test
The main effect is first inspected. The regression between the LMXSC and the POS shows that
there is significant correlation between them (β=0.376, p<0.001).Therefore, hypothesis 1 is supported.
And then, the moderating effect of SCO is tested. Results are shown in table 3, a negative influence on
POS is exerted by the interaction of SCO and LMXSC, whose coefficient is 0.582 and significant in the
level lower than 0.05.
Table 3
Variables

Model 1

Regression Analysis (N =493)
POS
Model 2

Model 3

Model 4

Gender

0.068

0.028

0.025

0.022

Age

0.039

0.052

0.046

0.041

0.376***

0.321***

0.749**

LMXSC
SCO

0.201***

LMXSC×SCO
Adjust R2
2

0.486**
-0.582*

0.002

0.141

0.177

0.182

△R

0.006

0.140

0.037

0.007

△F

1.524

80.083***

22.389***

4.144*

In order to explain the moderating effect, this study draws the interaction chart between LMXSC
and SCO, as shown in Figure 1. When SCO is high, employees’ LMXSC tend to have no significant
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relationship with POS; while it is low, the positive relationship between them remained significant. In
other words, comparing with the low SCO, the high SCO’s negative moderating effect on relation
between LMXSC and POS is more apparent. In summary, hypothesis 2 is supported.

Figure 1

The Moderating Effect of SCO

5 Conclusions
Through empirical analysis, this paper concluded that employee’s subjective perception of
exchange relationship between the superior and the subordinate will significantly influence the
employee’s perceived organizational support, and the relationship between them will be affected by
social comparison orientation, which means when the tendency of social comparison is stronger, the
positive relationship between LMXSC and POS will decreased significantly.
Due to the individual subjective perception of environment more easily influence individual's
attitudes and behavior than the objective existence. This paper, based on such theoretical foundation,
considered that the subjective perception of exchange relationship quality will directly influence the
employee's POS. In addition, this paper discussed POS’s new antecedent variables. Ever many scholars
have analyzed some factors from different aspects such as work environment, organizational justice.
Regarding LMXSC as a power to propel employees’ POS has been paid less attention to. This study is
making beneficial complement to previous studies. The study also found that the SCO and LMXSC’s
interaction affects the employee’s POS. Those with high SCO tend to compare their own support, trust
and care obtained from superior with others’, and then get a further subjective perception of their
changes in the relative position of given group, which will also reduce their POS.
In this paper, some limitations exist in the following aspects: The first one is the limitations on the
selection of subjects. For convenience, this study mainly involves on-the-job employees from Beijing,
Hunan, Guangdong and other places, which was not completely random sampling. In addition, this
study has not made the longitudinal studies, what being considered are the cross section data, so we
cannot test the causal relationship between variables. This research mainly discussed the influence
between LMXSC and POS, follow-up study can further discuss the relationship between LMXSC and
other attitude variables, such as psychological contract, motivation, organizational commitment and so
on. It even can be expanded to the behavioral variables, such as organizational performance, work
performance and so on.
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Abstract: Empirical evidence indicates a strong relationship between empowerment practice and
innovativeness, but many firms failed in applying empowerment practice due to all kinds of challenges.
This research aims to increase the managers’ awareness of the challenges in empowerment practices, to
discover the common challenges and to provide suggestions to those managers who plan to implement
employee empowerment in their organizations. In order to get a deep understanding of these challenges,
multiple-case study method was used. Two cases, including both a successful programme and a failed
one, were analyzed and discussed in this research. The framework used in the analysis process was
developed from the review of the literature. It turned out that most of the findings were as expected, but
some of them extended the knowledge from the literature as well. Key findings include (1) the
understanding of employee empowerment is highly influenced by the organization’s attitude to
employees; (2) employees’ understanding can be easily influenced by the empowerment programme; (3)
the main challenge is ‘unsupportive top management’, followed by ‘the fear to take a risk’. Apart from
analyzing each case individually, some comparisons have also been made between the two cases, which
further developed the management reflective thinking of the challenges. Based on the findings, six
pieces of advice for empowerment practice were concluded for the managers in a wider range of
organizations.
Key words: Employee empowerment; Innovativeness; Challenges; Case study

1 Introduction
The debates about employee empowerment stretch back to 1940s (Fernandez & Moldogaziev,
2013(b)). Influenced by global competition, numerous American firms adopted employee programs
during the 1980s and 1990s (Bowen & Lawler, 1992; Conger & Kanungo, 1988; Thomas & Velthouse,
1990). Unfortunately, many of them have failed because of all kinds of difficulties, problems and
challenges (Styher, 2004; Stern, Dethier and Rogers, 2005; Sarkar, 2009). However, scholars keep
providing empirical evidence to show a strong relationship between empowerment practice and several
important work-related attitudes (Bowen & Elloy, 2012; Lawler, 1992; Pelit et al, 2011; Wright & Kim,
2004; Lee, Cayer, and Lan, 2006;), especially innovativeness (Fernandez & Moldogaziev, 2013(a);
Spreitzer, 1995). In addition to the positive effect on innovativeness, empowerment practice itself is also
considered as an innovative program. For instance, Sen and Batliwala (2000) claimed that
empowerment refers to ‘the process by which the powerless gain greater control over the circumstances
of their lives, to increase an individual’s ability to shape his or her life’ (Stern, Dethier and Rogers,
2005). Beirne (2006) believed that as an innovative idea, empowerment reflects ‘collective influence
and share of knowledge, insight and experience to improve organizational performance’. Therefore,
empowerment practice is theoretical necessary for enterprises and the only problem is to help the
managers to increase their awareness of challenges and to overcome the difficulties. As this research
aims to find out challenges involved in empowerment practice, it is critical to know the whole story and
capture detailed information. Therefore, qualitative research seems to be more appropriate because it can
offer flexible methods to get an in-depth understanding of experiences (Sommer and Sommer, 2002).
Among all kinds of qualitative methods, such as observation, interview, etc., case study is very useful in
understanding some particular problem or situation in great depth, with rich information (Patton, 1987).
Besides, case study relates more to daily experience than the other survey methods and tends to
investigate human behaviour (Shaw, 1983). The researchers are allowed to fully understand the reason
and the effect of an intervention based on the analysis of the case. Another practical advantage of case
study is that it takes researchers directly into the action (Shipman, 1997). According to Yin (1993), there
are two distinct case study designs: single-case study and multiple-case study design. Due to the fact
that case study method is often criticized of the difficulty to generalize the findings, multiple-case study
design will be chosen in this research because it helps to increase the validity and generality of the
findings. The paper analysed two cases, one was a failed empowerment practice (SportsGear) and the
other was very successful (PepsiCo.). Both of the two cases contain the design of the empowerment
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practice programme, the process and the results. The framework used in analysing the cases is
developed from the literature.

2 Literature Review
2.1 Historic impact of taylorism and fordism
The first challenge is considered as Taylorism and Fordism because they have long historic impact
over employment and management. Ford’s assembly line has been known as the defining image of
twentieth-century industry because of its high productivity (Wilson and McKinlay, 2010). The high
productivity reduced the cost and enabled the companies get high profit. Therefore, it is hard for them to
give up the assembly line model. Although numerous researchers and managers believe that quality and
flexibility should have a priority in today’s competitive market condition, changing long existing pattern
is not always very easy (Beirne, 2006). It normally took numerous years to form the tradition and also
difficult to change the tradition.
2.2 Emotional blocks such as fear of taking a risk
Although some innovators wish to make a change, they might encounter emotional blocks, such as
the fear of taking a risk. A nurse empowerment program has been closed due to the fact that it
challenged the ‘traditional’ relationship between doctors and nurses (Beirne, 2006). On the one hand, the
managers are concerned that their status might be challenged. On the other, they worry that some
deviant employee behaviours might be caused due to the loss of control over the employees, such as
mask underhand, illegal activities, etc (Simons, 1995). They are afraid that these inappropriate
behaviours would not only prevent the development of the organizations, but also have negative
influence on their position and income. Apart from the managers, some employees also worry about
being punished for failure because no one can guarantee the success (Carnall, 1995).
2.3 Unsupportive top managers
Even though both managers and employees could overcome their fears and adopt innovation, some
other challenges may occur as well, such as the unsupportive top management team. The support from
the top managers is widely considered as key to innovation (Carnall, 1995). Many empowerment
programmes were suspended under the pressure of unsupportive managers (Beirne, 2006). Highly
influenced by Taylorism, numerous top managers hold the assumption that workers were unreliable and
troublesome and they do not value their employees (Simons, 2009). Another reason for their insufficient
commitment is that they are lack of long-term global strategy (Beinum, 1979). They should be aware
that change can bring opportunities and the possibility for optimism when it brings stress and anxiety
(Carnall, 1995).
2.4 Inappropriate internal culture
Finally, an inappropriate internal culture can be an important constraint as well. Organizational
culture is a term used to describe the climate and practices in organizations (Schein, 2004). It has a
direct impact on employees’ behaviours as well as their thinking and feeling. For example, a rigid or
mechanistic form of organizational culture with no doubt will block innovations, and stringent rules may
keep new ideas to the minimum (Adair, 1990). Since most organizations, especially the large and
medium-size ones, have different divisions, there are different functional subcultures existing in the
organizations. The communication obstacle between subcultures (such as engineering subculture,
manufacturing subculture, sales/marketing subculture, etc) may lead workers in different divisions to
work for different goals, which may further cause some conflicts between different departments (Schein,
2004). Therefore, those workers or managers in a subculture that is against innovation can be difficult to
involve in empowerment processes.

3 Methodology
To analyze the two cases, it is crucial to know the organization’s attitude towards employees and
employee empowerment, and the employees’ understanding over this concept, because their
understanding will have strong impact on their behaviours. Therefore, the first step in the analyzing
approach is to figure out how the managers define empowerment and what employees think about it.
Based on the literature review, there were four main challenges that might occur during the
empowerment practice. Therefore, the next step of analyzing is to check whether the organization has
encountered these challenges one by one. If the company had the difficulty, a detailed situation would be
introduced as well as the consequences. If the challenge was avoided or overcome by the organization,
the solution would also be illustrated.
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The final phase is to see what the result of the program was and what it brought to the
organization as well as its employees. For example, if the empowerment practice worked, it is necessary
to show what benefits it brought to the managers, the employees as well as the organization. Otherwise,
if the program has failed, it is also crucial to discover the possible solutions and to give suggestions to
the company.
Based on these phases, a framework for analyzing the case studies was constructed as shown in the
figure below.
Underst How is employee empowerment defined in this organization?
anding What do the employees think about employee empowerment?
Challenge

Result

Did the organization affected by Taylorism and Fordism?
Did the managers and employees fear to take a risk?
Did the top management team support the empowerment program?
Was the organizational culture appropriate for applying empowerment?
What was the result of the empowerment program?
If the program was successful, what benefits it bring to the organization and the employees?
If the program was failed, what solution can be given?
Figure 1

Framework in Analyzing Process

During the analyzing process, some comparisons will also be made to show the different attitudes,
behaviours and decisions between the two organizations in applying employee empowerment.

4 Data Analysis
In this section, the two cases will be analyzed based on the framework showed in Figure 1. Apart
from answering the questions one by one, the comparisons between the two cases will also be made. By
summarizing the similarities, the common challenges in practicing empowerment can be illustrated
clearly. The differences will be evaluated to show which behaviour or understanding is more appropriate
and how to overcome the challenges. Moreover, analysis with comparison also increased the possibility
of generalizing the findings to wider range of organizations.
4.1 How is employee empowerment defined in the organization?
At PepsiCo, employees were considered as very important and credible sources. They represented
the company’s reputation and engagement strategy. Besides, the company believed that frontline
employees were ‘experts’ and no one knew the job better than the frontline workers themselves. Before
empowering the employees, PepsiCo tried to figure out what were the employees interested in and
whether they had the willing to be empowered. After that, the company provided training programs to
encourage employees to talk about the company freely. Therefore, in PepsiCo, employee empowerment
was regarded as trusting and valuing employees, and encouraging them to share their insight about their
jobs and the organization with others. As a result, employees would be more open and trusted while the
company could have more ambassadors and increase their reputation. The Managers were also aware
that they need to educate their stakeholders in case they were against the program.
In SportsGear, the CEO introduced the idea of employee empowerment as a notion to improve the
company’s performance and to enable employees to chase up their dreams. The consultant and the vice
president agreed with the definition that empowerment was an act of building, developing, and
increasing power through cooperating, sharing, and working together. On the other hand, more
managers held the idea that empowerment might bring many possible consequences which were against
the development of their department or even the whole organization.
● Similarity In both the companies, there were different opinions towards employee empowerment.
Besides, those who had positive attitude towards empowerment practice all believed that it could bring
benefit to both the organization and the employees.
● Differentces In PepsiCo, the managers who believed the empowerment could work were aware
that some stakeholders might hold different opinions. Therefore, they educated the stakeholders before
they started to process the program. In contrast, at SportsGear, the CEO himself did not understand the
idea of empowerment very well and he did not realize that many of his managers did not believe the
idea at all. Although the consultant knew the term well, she only explained it to the pilot employees,
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rather than the management team. Moreover, it seemed that PepsiCo cared more about the employees
while SportsGear rarely mentioned about their attitude towards the frontline workers.
4.2 What do the employees think about employee empowerment?
In order to know what the employees want, PepsiCo did an extensive research which shown that
over 70 per cent of them wanted to be empowered with the permission to talk about the organization and
their jobs. When the company provided a voluntary training module which had been completed by
approximately 1, 600 employees in the first three weeks and more than 90 per cent thought the
programme was valuable and they became more engaged in their working lives. To sum up, the workers
were eager to be empowered before the practice and they were satisfied with the result of the employee
empowerment programme.
At SportsGear, some veterans regarded empowerment as typical ‘corporate crap’ while some others
had strong hope that empowerment could change their working life. After a self-managed team was built
to practice empowerment, these members began to trust each other and redesign their jobs. They were
faithful about empowerment programme and believed that it can make the company competitive again.
However, when they were doubted by the management team and the programme was forced to suspend,
they were disappointed about the whole programme and even the company.
● Similarity At the beginning, some workers wanted to try the idea and some others doubted it.
During the practice period, most employees enjoyed and were satisfied with the programme. They also
believed that the employee empowerment could bring benefits to themselves as well as the company.
● Differences As the empowerment programme proceeding in PepsiCo, more employees were
engaged and they provided positive feedback to the management team. On the other hand, in SportsGear,
after the practice was forced to stop, those employees who were supportive to the programme became
disappointed and lost their faith to both the empowerment idea and the company.
4.3 Did the organization affected by Taylorism and Fordism?
As a worldwide food and beverage producer that incorporated in 1919, PepsiCo has adopted
assembly line for ages. However, different with Taylor who assumed that the employees were
troublesome and unreliable, the managers here respected and valued their employees.
Also founded at the beginning of the twentieth century, SportsGear was a typical twentieth-century
manufacturer. However, there was not much evidence to show that the company was directly affected by
Talyorism and Fordism. Nevertheless, the high employee turnover and low employee morale could be
explained that the employees were not respected enough and they were doing specialized jobs under
tight control, which reflected the principles of Scientific Management.
● Similarity Both the two companies were established at the same time when Taylor developed
scientific management. In the following century, the two organizations used assembly line to get high
productivity.
● Differences The employees in PepsiCo received respect and were considered as creditable
resources. The managers valued their work and believed they were experts in the company. In contrast,
at SportsGear, the employees had low morale and switched their jobs frequently, which means they
were not satisfied with their jobs at all.
4.4 Did the managers and employees fear to take a risk?
At SportsGear, numerous managers were against the practice. They held the opinion that the
empowerment programme might bring all kinds of consequences, which might challenge the works at
their departments. For example, manager of the legal department claimed that ‘providing information to
salespeople about future products could invite industrial spying’ and the head of finance department
worried that providing refunding right to salespeople might lead unethical employee behaviours. These
are all evidences that managers were afraid to take a risk.
In PepsiCo, managers tried to avoid the risk or minimize the risk by implementing a research in
advance and then conducting a voluntary training programme before they launched their formal
programme.
● Similarity Both the organizations understood that the empowerment practice might bring risk to
them.
● Differences PepsiCo tried to minimize the risk by conducting a research and a voluntary
training in advance, while SportsGear decided to suspend the program before any further action to avoid
the risk. Besides, PepsiCo insisted to proceed the programme although it had risk because they believed
there were opportunities along with the risk. However, SportsGear only focused on the negative
consequences the programme might bring to the company and ignored the possible benefits.
4.5 Did the top management team support the empowerment program?
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At PepsiCo, the managers realized that the top management team might be unsupportive, so they
educated them in advance.
In SportsGear, the CEO seemed to be positive and supportive about the empowerment idea at the
beginning and it was him who started the whole empowerment programme. However, he excused
himself at the meeting that self-managed team presented their report about the programme, which meant
he did not really support the empowerment idea. That was also the reason that why other management
team members were strongly against the whole programme.
● Similarity Both the top management team changed their attitude to the program.
● Differences In PepsiCo, the stakeholders changed their minds from unsupportive to positive
because the program leader successfully educated them. In contrast, the CEO of SportsGear switched
from passion to unsupportive due to the fact that he did not truly understand the notion of employee
empowerment. Therefore, he did not expect the self-managed team would offer such changes and
actions. Because of his dodging, the whole management team began to resist the program.
4.6 Was the organizational culture appropriate for applying empowerment?
Culture factor was barely mentioned in both the two cases. However, there were conflicts between
different divisions in SportsGear, which reflected that there might be different sub-cultures in different
departments.
4.7 What was the result of the empowerment programme?
The empowerment programme was quite successful in PepsiCo, not only because the employees
themselves were satisfied with the programme, but also due to the fact that the company got more
ambassadors who knew the company and the jobs very well.
At SportsGear, the programme was suspended. The self-managed team leader and the team
members were very disappointed about the company and the whole programme was considered as a
waste of money and time. Moreover, although those who objected to the programme were approved to
be right, it did not mean that they would trust the company more. On the contrary, it was just a proof that
the company was used to put forward some managerial crap. They could resist other innovation or
change as well.

5 Key Findings
After the whole analyzing process, some key findings could be summarized as following.
Regarding to the understanding employee empowerment, it turned out that it is highly influenced by the
organization’s attitude to employees. Whether the organization value and respect the employees would
strongly affect their understanding of employee empowerment. Besides, their understanding could also
change as the programme proceeding. In terms of the four challenges concluded from the literature, the
unsupportive top management was approved to be the biggest difficulty and the second important one is
the fear to take a risk. The other two were rarely observed from the two cases. Finally, the result of the
programme relied on the managers’ action and reaction towards the challenges, which will be further
discussed in the next section. Three key findings are shown as following.
5.1 Organization’s attitude to employees is crucial in understanding employee empowerment.
It is necessary to recognize the importance of the employees before understanding what employee
empowerment is about and why it is beneficial. Without valuing, caring, and respecting employees,
organization and managers cannot implement the empowerment from the perspective of their employees.
Their definition of the empowerment would also be difficult for the employees to accept.
5.2 Emlpoyees’s understanding of empowerment can be easily influenced by empowerment
programme.
Not all the employees were able or wanted to understand employee empowerment from a single
speech of a manager or consultant. However, as human beings, they could be convinced by the fact they
met during he empowerment programme or the result of the practice. Therefore, it is better to get them
involved in the programme first, rather than just speaking to them.
5.3 The main challenge is ‘unsupportive top management’, followed by ‘the fear to take a risk’.
Before conducting an empowerment programme, the programme leader should ensure that the top
management team understood the programme and supported it. The case of PepsiCo was a case in point.
They realized that the stakeholders might have some misunderstanding so they educated the
stakeholders at the very beginning. On the contrary, the consultant failed to train or educate the CEO and
department heads in SportsGear before conducting the programme. This case illustrated that the
unsupportive top management was the biggest challenge to empowerment practice because a wall of
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resistance was suddenly built when the CEO changed to be unsupportive to the program. At first, when
the CEO showed his passion on this programme, there seemed to be rare resistance against the
programme. However, after the CEO left the meeting at which the pilot team presented its
recommendations, all the department heads began to deliberately make things difficult for the pilot team
and suspended the programme. Hence, the programme leader and the consultant should have trained the
CEO and the department heads, to get feedbacks from them to adjust the program in that they could get
more support from these management teams.
There was no doubt that the managers were afraid to take a risk. Without the positive support from
the CEO, they chose to avoid the risk by cancelling the programme. In fact, they should be aware that
opportunities always came along with the risks. At PepsiCo, the managers realized there might be risks.
Therefore, they tried to decrease the risk by conducting a research first, and then a voluntary training
programme to collect feedbacks. In this way, they did not lose the opportunities and also minimized the
risk at the same time.

6 Conclusion
6.1 Contribution
The framework used in analysing the cases in this research is developed from current literature, so
the findings test the literature and extend it. From the managerial perspective, it developed six pieces of
practice notes to help the managers to get over these problems in order to put the empowerment idea
into practice.
1) Acquire knowledge about employee empowerment
The manager or programme leader himself/ herself should have a correct understanding over the
employee empowerment. If the programme was introduced by a consultant, he/ she need to make sure
the manager understand the idea of empowerment.
2) Educate or train the top management team the knowledge of employee empowerment
Before conducting any empowerment programme, the manager or the consultant should be aware
that it is necessary to educate the top management team in case they confuse or concern about the
programme. Getting feedback from them is also useful because the manager can adjust the programme
to be more acceptable by both the managers and the employees.
3) Build up people-orientated management style to care, trust, and value employees.
Employees can be easier empowered if they are valued and trusted by the managers and
organizations.
4)Encourage risk taking and innovative spirit
As an innovation, empowerment programme is along with risks, so the managers and employees
need to be innovative and brave to take the risk. They should know that risks are followed by
opportunities.
5) Conduct primary research and small scope pilot in advance to reduce the risk
Apart from being brave, there are some useful ways to reduce risks, including primary research,
pilot test, etc (Figure 2).
Empowerment
Programme

Primary
Research
Figure 2

Voluntar
y Online
Training
Program
me

Reducing Risk by Adding a Flight of Stairs before the Empowerment Programme

6) Make sure the top management support the programme
Since the biggest challenge in empowerment practice is considered as the unsupportive top
management, it is crucial for the manager or team leader to get the top mangers’ support before
conducting the programme.
6.2 Limitation
Because this study specifically focused on two cases, its scope was limited, but what the study
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lacked in breadth it gained in depth. It did not only find some common challenges in conducting
empowerment programmes, but also provide notes to help managers get over these challenges. Another
limitation of this paper is that the two case companies differed in size and industry area. However,
according to a research did by Marshall, Talbott and Bukovinsky (2006), employee empowerment is
suitable for small companies as well as the large ones. They believed that what affects the result of the
empowerment practice is the attitude and approach, rather than the size of the company. In this research,
there is also no information showing that either the size or the industry features affect the implement of
empowerment programmes. Lack of first hand data is definitely a limitation of this paper. Therefore,
conducting further research with first hand data is necessary to test and extend the findings of this
research.
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Abstract: It can be seen a noticeable change in the trend of business is business thought, which has
introduced outsourcing as a strategic tool for manufacturing companies to reduce cost and maximize
their profits. This study aims to create integrated methods, techniques and tools in order to analyse the
way of outsourcing decision. The work is based on the research of maturity of outsourcing service
provider, versatility of techniques, ability of production plan, cost analysis, which are the main affecting
factors, and use survey data for example design, and use rough set model to calculate and analysis the
data, then provide a meaningful guidance for outsourcing decision making.
Key words: Outsourcing production; Rough set model; Decision-making elements

1 Introduction
Coming with the rapid change in technology and business environment, how to reduce their
investment and operating cost becomes an important mission for manufacturing companies. This means
that organizations have to focus more on the importance of outsourcing strategies on business
organization. The trend of business is a noticeable change in business thought, which has introduced
outsourcing as a strategic tool for manufacturing companies to reduce cost and maximize their profits.
The study aims to create integrated methods, techniques and tools to analyze the way of
outsourcing decision. The work starts form studies and analyses of outsourcing decision and we choose
some companies to be inquired. It gives more understanding about the enterprise’s way of thinking when
taking partnership and innovation development into account. By investigating, we know the strategy of
deciding which outsource and which subcontractor and which way of interacting with each other.
There are many factors influence the outsourcing decision, therefore this study will focus on how to
identify the important factors among those influence factors.
This work is based on the research of maturity of outsourcing service provider, versatility of
techniques, ability of production plan, cost analysis, which the main factors affecting based on the rough
sets. The outsourcing decision model points out the factors which influences the outsourcing decision.
This paper utilizes survey data for the sample design, then applying the proposed rough set model
to calculate and analysis the data, and finally it concludes a meaningful guidance for outsourcing
decision making.

2 Literature Review
The outsourcing strategies, research for enterprises both at home and abroad are mainly from the
following four aspects,
2.1 Resource theory
Quinn and Hihner believe that the core business and strategic resource outsourcing management can
help enterprises through the operation company's technical resources to gain the greatest efficiency in the
fierce competition in the consumer market to maintain competitive advantage, and they point out that the
outsourcing strategic is to foster enterprise core ability, improve economic efficiency of enterprise
technology innovation capability and resource management strategies and organizational design methods
(Quinn et al., 1994). Li Xiaomao thinks that the main purpose of the strategic outsourcing is: (1)
Concentrate the advantages of resources to have development potential of the business process; (2) Enforce
maximum use of the resources of contractors, such as capital, innovation and skills; (3) Through the
optimized resources supply channels, ensure enterprise production resources required for supply; (4)
Through the introduction of service management concept, management mode and management technology
to achieve the reconstruction of enterprise culture (Li Xiaomao et al., 1998).
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2.2 The core competitive ability
Li Huayan and Ma Shihua analyze the core competitive advantages of outsourcing strategy of the
mass customization production and study the internal ability to retain and financial choice strategy (Li
Huayan, etc. 2001). Tails believes the approach of outsourcing decision logic is a good way for
enterprises to gain quite simple and basically consists of profit and loss balance (Tayles, 2001). The
approach is similar to Tayles, but he is taking into consideration: “cost, quality and timeliness of
delivering goods”. Both academics use similar frameworks in their logics which could respond in every
step of outsourcing decision making process (McIvor, 1997).
2.3 The service provider selection research
Leslie Hansen Harps communicate agility, integrity, innovation, personalized service, relationship
management, production capacity, reaction ability, technical skills, value-added ability of third-party
logistics service providers and on this basis, the service provider to make a choice (Leslie Hansen Harps,
1991). Filip Roodhooft and Jozef Konings found that the supplier service level will affect the production
cost of purchasing companies, and the homework cost method is adopted for supplier selection and
evaluation (Roodhooft et al. 1997). Mohan K Menon believes that logistics service providers such as
perceived performance, perceived ability, price strategy and the external environment have important
meaning for evaluation of logistics service providers (Mohan K Menon, 1998).
2.4 Rough set
Zdzislaw Pawlak developed Rough set that deals with the classificatory analysis of data tables. This
theory has been widely used in Poland and only in Poland, without extent in other countries and without
internationalization. Owing to widespread use in computer science and other realms, rough set
ultimately gained attention widely use in on an international scale. Rough set is a tool specialized in
dealing with uncertain knowledge. The large amount of information in objective world goes without
saying. Therefore, how to find the useful information is a problem urgently to be solved. (Wang Guoyin,
et al., 2009). Using survey data for example design,and using the rough set, method calculating and
analysis data (Xu Zhou, et al., 2010).

3 Research Methodology
A questionnaire was used to determine the decision-making factors in terms of manufacturing
outsourcing. The main criteria of the sample questionnaire were maturity of outsourcing service provider,
versatility of techniques, stability of the production plan and cost analysis. Furthermore, the main
criteria have been divided into sub-criteria, for example, the maturity of outsourcing service provider
has been divided into sub-criteria such as number of outsourcing service providers, scale of outsourcing,
and flexibility of equipment. Similarly, other main criteria were also divided into sub-criteria in order to
obtain the broader perspective.
The objective of the study is to get a better understanding about (1) how enterprise makes their
decisions based on manufacturing and outsourcing. The main objective of this case study is to find the
decisive elements in decision-making for manufacturing and outsourcing and to identify what type of
models are being used in the decision-making process for manufacturing and outsourcing. (2) how to
evaluate and select subcontractor suppliers and partners? To answer this question we had to examine the
parameters that are being used by enterprise in selection of suppliers and partners and is there any
specific model that enterprise follows their decision-making process. A supplier and partner selection are
a complex or multi- criteria problem, which comprises both quantitative and qualitative factors.
Companies have to put both tangible and intangible factors into consideration to decide the right and
best supplier or partner. Therefore, it is needed to know what factors are identified a certain supplier or
partner is better than others.

4 The Rough Set Model
In this study, overall competitiveness is evaluated based on four core factors, maturity of
outsourcing service provider, versatility of techniques, stability of the production plan and cost analysis.
The questionnaires are based on elements which are taken into consideration when choosing
subcontractor suppliers and decision-making elements for outsourcing. Decision-making elements for
outsourcing production are comprises of both main criteria and sub-criteria.
We introduce the condition attributes of four decision-making elements for outsourcing production,
which are the maturity of outsourcing service provider (k1), versatility of techniques (k2), ability of
production plan (k3), cost analysis (k4) and the effect of outsourcing production are condition attribute
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D, as shown in Table 1.
Attribute value is based on an actual survey of the enterprise
The influential factors of decision-making elements of outsourcing production consist of the
following four parts,
First: maturity of outsourcing service provider (k1). It is the extent to obtain outsourcing
production
Second: versatility of techniques (k2). It is the convenient and efficient by outsourcing production.
Third: ability of production plan (k3). It represents the effectiveness of outsourcing production.
Fourth: cost analysis (k4), which shows the economic interests of the enterprise.
This model analysis of decision-making elements of outsourcing production is mainly shown in
results analysis and concretely embodied in applications of decision method.
The basic train of thought:
1) Firstly identify the important factors in those four influence factors: maturity of outsourcing
service provider (k1), versatility of techniques (k2), ability of production plan (k3), cost analysis (k4).
2) Secondly separately calculate the support degree for important ones in decision -making elements of
outsourcing production, that is the dependency of decision -making element of outsourcing production.

5 Calculation and Analysis
In Finland, 10 companies were selected as evaluation objects, u=｛n1,n2,n3,n4,n5,n6,n7,n8,n9,n10}.
For each project, there are 14 indicators in Decision-making elements for outsourcing production
evaluation index system constitute a condition attribute set
C={c1,c2,c3,c4,c5,c6,c7,c8,c9,c10,c11,c12,c13,c14},and a set of decision attribute D={d}.
Through expert scoring, we get the selection table of information system as shown in table 2.
The index data are based on discrete, so there is no need for discrete index data.
Devising University described above,get the following same category items:
U/C={X1,X2,X3,X4,X5,X6,X7,X8,X9,X10,X11,X12},
Among them,
X1={n1},X2={n2,n10},X3={n3},X4={n4,n5},X5={n6},X6={n7},X7={n8},X8={n9},X9={n11},
X10={n12},X11={n13},X12={n14}
Because the evaluation objects n2 and n10, n4 interchange and n5, appeared in an equivalence class,
respectively, do not need to identify. The second column of the line 10, the fourth column of line 5, not
be considered, can distinguish {d} is not the same kind object distinction function as follows:
The simplification of indicators get{c2,c3,c14}, a key indicator is“The scale of outsourcing service
providers “Whether the state law allows such outsourcing?” and “Input and output analysis of
outsourcing production”, the three indicators can simply explain the efficiency of outsourcing, are the
core content of the evaluation.
Table 1 Decision-Making Elements For Outsourcing Production Evaluation Index System
The target layer
The Factors layer
The Index layer
K11 The number outsourcing service providers in the
K1:Maturity of
market
outsourcing
K12 The scale of outsourcing service providers
service provider
K13 Whether the state law allows such outsourcing?
K21 Versatility of processing
K22 Versatility of technicians
K2:Versatility of
techniques
K23 Versatility of equipment
K24 Versatility of spare parts
Deccision-making
elements for outsourcing
K31 Stability of such products
production
K3: Stability of
K32 Stability of the productivity of such products
production plan
K33 Coordination of the feasibility of the production plans
of both sides
K41 Whether this is the bottleneck of current production?
K42 Whether this is in compliance with the enterprise
development strategy?
K4:Cost Analysis
K43 Input and output analysis of own production
K44 Input and output analysis of outsourcing production
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Table 2 Selection Information System of Outsourcing Company
c2
c3
c4
c5
c6
c7
c8
c9
c10
c11

c12
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According to the calculation formula of index weight,
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So I(C)=86⁄100, I(C-C14)=82/100, Wc2=0.2
in a similar way ,Wc3=0.6, Wc14=0.2

To facilitate the calculation, the index will convert the qualitative level to the corresponding
points:{good, medium, bad}={1, 0.5, 0}, Indicators of evaluation grades corresponding score
of ”good”, ”medium”, ”bad” is 1, 0.5, 0.
on the basis of
n

S   Va wai
i 1

i

Get a collection of 10 company evaluation score for:
{0.2,0.4,0.5,0.8,1,0.4,0.8,0.4,0.7,0.5}, so n5 get the highest Comprehensive evaluation. The second
order for n9, followed by n4 and n7, followed by n3 and n10, followed by n2.n6,n8, last is n1. The
sorting of 10 companies is as follows: n5>n9>n4=n7>n3=n10>n2=n6=n8>n1. Given this sort order
relations, can provide the basis for service outsourcing.

6 Conclusions
This study focuses on rough set model for decision-making elements for outsourcing production. In
the procedure of this analysis, we have demonstrated that decision-making elements for outsourcing
production. And a comprehensive evaluation of the service outsourcing enterprises using rough set, we
can get their comprehensive evaluation score.
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Abstract: By reviewing and integrating extant literature in employee job competence and interviewing
with managers in culture industry, this research developed management competency model in culture
industry. Furthermore, survey was administered among 324 managers in culture industry to examine
validity and reliability of the instrument, as well as its factor structure. The results suggested that 14
competences were identified in our management competence model in culture industry and they could
be classified into three dimensions, that is, personal characteristics, management skills and professional
qualification. Our analysis also validated the reliability and validity of the scale.
Key words: Culture industry; Competency model; Management talents; Factor analysis

1 Introduction
In recent years, China’s rapidly developing cultural industry has greatly contributed to the whole
economy. However, the development of cultural industry in China still faces many difficulties, among
which lack of talents, especially management talents stands out strikingly. In culture industry,
management talents play an important role in boosting it value chains. Given the importance of
management talents in culture industry, the current research will develop and examine the competence
model of management talents in culture industry.
The concept of “competence” was first proposed by McClelland (1973). In the seminal paper, he
highlighted that competence were “personal characteristics that clearly distinguished high performers
from ordinary performers in specific postition and organization environment”. Competence can be
motives, self image, values, or knowledge and skills in specific job. Following his work, Spencer &
Spencer (1993) proposed management competence model involving six dimensions with twenty
competencies, as well as iceberg model of competency. Based on the summary of extant charismatic
leadership, Behiling (1996) proposed a integrative model of charismatic leadership which contains six
dimensions. In Chinese context, Shi (2002) explored the management competence model through
Behavior Event Interview (BEI) in telecommunication industry. Likewise, Wang (2003) asked the
middle and senior managers to assess their comprehensive quality. The results of their factorial analysis
suggested that management competency model in telecommunication industry consisted of two
dimensions, that is, management qualities and management skills. Peng (2005), after summarizing
management practices from consulting, built the more practical FPEB management competency model,
including professional quality, psychological competence, professional ethics and behavioral
competence.
Nevertheless, relatively less attention has been paid to management competence model in Chinese
culture industry. Exceptionally, based on questionnaire survey and interview, Li (2010) developed
management competence model of entrepreneurs in culture industry from Taiwan with factor analysis.
They found that the competence model consisted of 12 core competence loading on three dimensions,
namely, general knowledge, special knowledge and management skills. At present, China’s culture
industry has entered a stage of rapid development, wherein conflicts between the rapid development and
lack of managers are growing remarkable. In order to cultivate management talents, it’s imperative to
know the composition of the management competence model in culture industry. This study attempts to
build management competency model among managers in culture industry and provide implications for
selecting and cultivating management talents in culture industry.

2 Research Object and Questionnaire
2.1 Management talents in culture industry
In culture industry, the managers are required to have the ability to manage creativity in the
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employees, which differentiates them from managers in generic sense. Therefore, management talents in
culture industry refer to those who have ownership or operation right and operate and administrate
culture enterprises with their general management ability, creativity management ability and other
qualities.
2.2 Questionnaire
Through reviewing and analyzing extant literature of management competence, I preliminarily got
general description of management competency. Then, I conduct semi-structured with 10 managers
randomly selected from enterprises in culture industry. After analyzing and coding the interview
manuscript, I got a pool of management competency among managers in culture industry. Basing on
literature review and interview, I designed the questionnaire to assess management competency in
culture industry. Furthermore, the panel discussion was employed to modify and refine the questionnaire.
The final questionnaire was comprised by three parts. The first is the basic information of
survey respondents, such as age, gender, educational background, working time, etc. The second part
asked the respondents to evaluate the importance of each competence. Respondents were required to
appraise each competence according to its importance. The last part is a two-round selection of
competence. In the first round, the respondents should pick out 13 items from all competence items
according their correlation with those of the excellent managers. Then, 9 of the 13 items were chosen in
the second round.
The survey respondents were managers selected from a variety of culture enterprises in cities all
over the country. In the present survey, 324 questionnaires were returned. Of the sample, more than 86.7%
were between 25 and 44 years old, which indicated that managers in the newly emerging culture
industry are much younger than those in other industries. As for their education, more than 78% of them
held at least bachelor’s degree. It showed that managers in culture industry pervasively have higher
education. Finally, with the returned data we conducted exploratory and confirmatory factor analysis to
analyze and examine the management competency model in culture industry finally.

3 The Construction of Culture Industry Management Talents Competence Model
3.1 Exploratory factor analysis
According to the order of mean score of importance evaluation in questionnaire, we removed
competence items with significantly low importance score. Refer to the two-round selection of
competence, we further removed those obviously less-picked. We tested the resting competence items
with KMO and Bartlett's test. The coefficient of KMO was 0.928 and significant. The Bartlett'sχ2 test
was 3400.152, indicating the sample was suitable for factor analysis. Then, we continue to explore
factorial structure of the management competency model with Principal component analysis.
Eigenvalues greater than 1 was taken as threshold to identify dimensions of the competence. Through
factor rotation, we get the final results of exploratory factor analysis. The result is Table 1.
Table 1
Competence

The Result Matrix of Factor Analysis
Factor1
Factor2

Factor3

Innovative Thinking

0.817

Specialized Knowledge

0.869

Industry Experience

0.862

Strategic Vision

0.776

Management Philosophy

0.715

Decision Making

0.774

Collaboration

0.782

Communication Skill

0.708

Confidence

0.635

Professional Ethics

0.837

Responsibility

0.859

Analytic and Judgment Ability

0.723

Integrity

0.794

Persistence

0.787
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Through panel discussion, we name factor 1 as personal characteristic, factor 2 as management
skills and factor 3 as professional qualification. Hence, the exploratory factor analysis revealed that
management competency model in culture industry was composed of three dimensions and fourteen
competence items.
3.2 Reliability and validity analysis
3.2.1 Reliability analysis
The result of reliability analysis was shown in Table 2. The Cronbach's coefficients of personal
charaterisctis, management skills and professional qualification were 0.92, 0.905 and 0.899, respectively.
They were all above 0.7, indicating good reliability of the scale.
Table 2
The Competence Dimension
Personality
Management Skills
Profession Quality

The Result of Reliability Analysis
Cronbach's coefficients
Number of items
.920
6
.905
5
.899
3

3.2.2 Validity analysis
The structural validity analysis showed (Table 3) that the cumulative explained variance exceeded
74% which means the result of vision effect is good.
Table 3 The Result of Validity Analysis
Explain Variance Rate
Cumulative Explain Rate
Personality
Management Skills
Profession Quality

0.305
0.255
0.188

0.305
0.560
0.748

4 Conclusion
In the present research, we developed management competence model in culture industry and
examined its reliability and validity. Our research findings suggested that the competency model is
composed of three dimensions: personal characteristics, management skills and professional
qualification. The dimension of personal characteristics contains six items, including confidence,
professional ethics, responsibility, analytic and judgment ability, integrity and persistence. The
dimension of management skills involves five items, namely, strategic vision, management philosophy,
decision making, collaboration and communication skill. And professional qualification is constituted by
innovative thinking, specialized knowledge and industry experience.
Culture industry is an emerging industry with numerous businesses in China and so is the nascent
study concerning the competence model of its managers. Therefore, this article is just a preliminary
exploration of management competence model in culture industry. The upcoming research should focus
on the following aspects: differences and similarities in management competence model between culture
industry and other industries; the management competence model of managers in specific business of
culture industry; how to cultivate and develop management talents according the competence model.
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Abstract: Based on wuli-shili-renli(WSR)systematic theory discussed the relationship model of
logistics park human capital investment and logistics park performance by empirical methods. Research
show that: the wuli factors(industry experience, education level, management level, fixed number year
of job) have effect on logistics park economic performance and system performance, but the influence
of work year is relatively limited; shili factor, renli factor(the environment and opportunities of human
capital investment, relationship capital, psychological distance match degree)by affecting wuli factors to
enhance the logistics park performance.
Key words: WSR; Logistics park human capital; Human capital investment; Logistics park
performance; Empirical research

1 Introduction
As technology innovation, the acceleration of reform , now the competitive advantage of
enterprises mainly comes from internal resources of logistics park and organization’s own ability, in
which the logistics park human capital resources and the ability of logistics park develop and keep this
resource is very important. Face this kind of opportunity and challenge, many enterprises are in the
mistakes of human resources management. They simply understand that human resource management is
to reduce labor costs; or to a lot of financial and material resources for so-called human capital
investment, but with little success; or have a good talent but can’t play their role. To solve these
problems, simply advocate the importance of human capital, or put forward some new methods of
human capital management “are temporary solution not a permanent cure”. Only the correct
understanding the mechanism of logistics park manpower capital and its management logistics park
performance. From the logistics park own conditions to find the right talent, the proper management to
achieve the purpose of improve logistics park performance, optimizing the logistics park input and
output.

Figure 1

Conceptual Model of Logistics Park Human Capital Investment and Performance

Gu Jifa [1] presented wuli-shili-renli(W-S-R) system methodology based on system integrated ideas.
This methodology is the integrated of natural science, engineering technology and social science; Fully
embodies the theories of system engineering. Also, we may regard the influence factor of logistics park
human capital investment as one set of wuli factors, shili factors and renli factors. Wuli factors, is the
object of study itself characteristics and movement mechanism; In this paper, we regard wuli factors as
universal human capital and specificity human capital, including industry experience, education level,
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management experience, the number of work years, etc. The shili research how to arrange scheduling
enough resources to answer “how to do”; In the logistics park, the shili factor means the formation of
the innovation enviroment and opportunities in order to improve human capital investment efficiency,
such as human capital investment mechanism and incentive mechanism, income distribution and risk
control mechanism, etc.; renli factor is to show the human resources management and personnel
characteristics of logistics park, such as relationship capital, psychological distance etc.
Understanding is the cognitive object, the practice is the activities of in order to change the object.
Know and effectiveness, practice and efficiency are related. There is a whole. From the perspective of
control theory can be seen in the logistics park, the organic system, shili, renli factor is through the wuli
factors affected the performance. Therefore, the comprehensive physics, man, one factor, and the
division of performance (economic performance and system performance), we can put forward the
conceptual model of logistics park human capital investment and influencing performance factors
(figure 1). The paper will detailed analysis the concept model and its related hypotheses.

2 Variables Selection and Put Forward the Research Hypotheses
2.1 The relationship of wuli factors and performance
Combined with the actual situation in China, we can simply divided human capital investment
approach into internal training and external purchase in two ways. From the human capital's two types to
see, general human capital refers to those who can form the personal knowledge and skills through the
general education training and generally work experience, usually includes such as general
communication skills, ability to learn, management ability or other knowledge and skills, and so on. It
can say that these knowledge or skills to any logistics park is valuable, so has caused this human capital
liquidity ( it can say that the versatility and higher liquidity are interact with each other). On the one
hand logistics park can be easier to get it from the labor market, in which the costs of logistics park has
the human capital may be low; But on the other hand, due to the liquidity also caused the logistics park
can’t guarantee the long-term existence of human capital.
And the corresponding, specificity human capital is refers to special experience of some kind of
industry in a company's work experience and special knowledge skills. These knowledge or skills can
cumulative only through in a specific industry or logistics park work for a period of time, or get through
logistics park, industry special training and study, once left the industry or logistics park may lose
function. We can see that specificity human capital is not easy to cultivate, namely the acquisition cost is
higher, because it needs a long time or specific logistics park culture and training to form. But on the
other hand, it is also due to its particularity and difficult to cultivate, once leave the industry or the
logistics park the effect of capital may smaller (also, it should be considered that human capital because
of its subjectivity, probably because of the influence of logistics park culture or industry culture cause to
attract people themselves and reduce their liquidity), so its fluidity relatively low, logistics park's
maintain cost relatively low [2]. There are studies suggest that the influence of human capital investment
to the logistics park performance will have a certain degree delay. Other studies suggest that this delay is
not exist, in order to eliminate the dispute, the study used the logistics park of fast pace as the samples to
reduce this effect. According to the above analysis, this paper concluded the hypotheses:
H1a: industry experience has a significant influence on logistics park economic performance.
H1b: industry experience has a significant influence on logistics park system performance.
H2a: education level has a significant influence on logistics park economic performance.
H2b: education level has a significant influence on logistics park system performance.
H3a: management experience has a significant influence on logistics park economic performance.
H3b: management experience has a significant influence on logistics park system performance.
H4a:The number of work years has a significant influence on logistics park economic performance.
H4b: The number of work years has a significant influence on logistics park system performance.
2.2 The relationship of wuli factors and shili factors
In the logistics park, the enviroment and opportunities of human capital investment include human
capital investment mechanism and incentive mechanism, income distribution and risk control
mechanism etc,institutional arrangements and resource allocation way.
In these factors, first of all, the human capital investment subject can use the link that market
demand, around this theme of improve logistics park performance, mutual connection together, form
scientific human capital investment mechanism; Second, the proper organization mode that can give
play to the beneficial effects of the human capital investment, and weaken the adverse effect of the
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human capital investment. Through formal and informal organization mechanism and organization
structure, with optimizing selection, creating, sharing and utilization of human capital investment
incentive mechanism promotes the logistics park performance; At the same time, the income distribution
and risk control is the key problems of human capital investment. To sum up, the fine human capital
investment environment and the chance to help improve the human capital investment returns, and
finally enhance the logistics park performance.
H5a: human capital investment environment and the chance have a significant influence on
industry experience.
H5b: human capital investment environment and the chance have a significant influence on
education level.
H5c: human capital investment environment and the chance have a significant influence on
management experience.
H5d: human capital investment environment and the chance have a significant influence on
working year.
2.3 The relationship of renli factors and wuli factors
Relationship capital is mutual trust, friendly, commitment and so on the uniqueness relationship
resources of proprietary, which is based on the organization level. From the connotation of the
relationship capital, it is known that it is the key elements to enhance the human capital investment
efficiency. It can through the construction of organization culture, affect the human capital investment
behavior of their members. Therefore, to build a good relationship with the logistics park, must build
both sides open and inclusive organization culture.
At the same time, because of the limitation of knowledge and experience, make the organization
staff of different backgrounds have differences in knowing human capital investment efficiency, at the
same time, because of the change of environment, to make the idea of employees can be consistent with
the environment, is a very difficult thing. The mental distance matching degree among logistics park
members mainly for the gap size of cooperation goal and interests expectations. Obviously, the smaller
the psychological distance, the higher psychological distance matching degree of both sides’ cooperation.
All these factors influenced enterprises human capital investment process in the objective.
H6a: relationship capital have a significant influence on industry experience.
H6b: relationship capital have a significant influence on education level.
H6c: relationship capital have a significant influence on management experience.
H6d: relationship capital have a significant influence on working years.
H7a: psychological distance matching degree have a significant influence on industry experience.
H7b: psychological distance matching degree have a significant influence on education level.
H7c: psychological distance matching degree have a significant influence on management
experience.
H7d: psychological distance matching degree have a significant effect on the number of work
years.
2.4 Variable selection
To choose which performance evaluation index (variable) is the most appropriate, have been
arguing very differently. In view of each index can reflect the information is limited, and the multiple
performance evaluation method can better understand the independent variable to influence of various
aspects of logistics park performance. Therefore, this article synthesized several performance evaluation
indexes, divided logistics park performance into economic performance and system performance. The
economic performance mainly reflected in sales returns and the return on assets, the system performance
mainly reflects in the working efficiency and the logistics park value.
Human capital investment environment and opportunities of wuli factors through main analysis
company whether have reasonable human capital investment mechanism and incentive mechanism,
income distribution and risk control mechanism etc, the system arrangement. The relationship capital of
renli factors can through the construction of logistics park organizational culture whether is reasonable
to measure; But psychological distance matching degree can through the consistency of staff with
logistics park goals and interests to measure.
Industry experience of wuli factors through the working years in this industry to measure, in
education level high school and the following is 1, university including college is 2, and above master is
3; Management experience through the number of work years in management to measure; Working
years through the time of the staff work in enterprises to measure.
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3 Data Analysis
3.1 Sample selection
This article through the data to analyze the inner relationship of the logistics park human capital
investment and logistics park performance, logistics park development speed. Due to the limitations of
terms, mainly investigate Shanghai, Beijing, hubei province, jiangxi province part logistics park, issuing
questionnaires 300 copies, effective questionnaires 137 copies.
3.2 Internal consistency analysis
Through the reliability test, it is known that Corrected item-Total Correlation Coefficient of the
initial variable, the human capital investment opportunities, relationship capital and psychological
distance matching degree is greater than 0.35, the minimum value is 0.620, maximum is 0.883; The
initial variable internal consistency index Cronbach Alpha 's value for 0.912, 0.920 and 0.899, therefore,
the related indexes of initial variable scale reach the reliability requirements. The Cronbach Alpha’s
value of intermediary variable, Industry experience, education level, management experience, working
years reached respectively 0.896, 0.935, 0.866, 0.922, Corrected Item-Total Correlation Correlation
coefficient is greater than 0.35, the minimum value is 0.362, maximum is 0.822; Therefore, the related
indexes of intermediary variable scale reach the reliability requirements. The Cronbach Alpha 's value of
the results variable,economic performance, system performance respectively up to 0.923 and 0.870,
Corrected Item-Total Correlation Correlation coefficient is greater than 0.35, the minimum value is
0.692, maximum is 0.933; Therefore, the related indexes of the results variable scale reach the reliability
requirements.
3.3 Regression model and regression results
Consider to each variable have several measurement items, we have the score of the variables
factors all the item as variables’ measurement,and using stepwise regression method to eliminate the
problem of linear. According to the conceptual model and hypotheses of the stated above, first serve
wuli factors and renli factors as independent variable,wuli factors’ four variables distribution as the
dependent variable to do the regression analysis, get the model 1, 2, 3, 4; next serve wuli factors as
independent variables, the logistics park economic performance and system performance as the
dependent variable,establish a linear regression model 5, and 6.
3.3.1 The regression analysis of initial variables and the intermediary variable
As is shown in table 1, at 0.05 significant level,among the human capital investment environment
and opportunities, and relationship capital, psychological distance matching degree and industry
experience, education level,management experience, working years have the causal relationship.
Table 1

1

The Regression Analysis of Initial Variables and Intermediary Variable
Model
Beta
Sig.
the human capital investment environment
0.885
.000
and opportunities
Industry
experience
Relationship capital
0.612
.012

2

Psychological distance matching degrees
the human capital investment environment
and opportunities
Relationship capital

3

Psychological distance matching degrees
the human capital investment environment
and opportunities
Relationship capital

4

Psychological distance matching degrees
the human capital investment environment
and opportunities
Relationship capital
Psychological distance matching degrees

Education level

Management experience

The number of work
years

0.315

.011

0.825

.011

0.179

.026

0.723

.003

0.920

.000

0.326

.012

0.217

.009

0.809

.000

0.516

.033

0.256

.007

3.3.2 The regression analysis of the intermediary variables and results variables
As shown in chart 2, at 0.05 significant level,among industry experience, education level, the
management experience,working years, and economic performance, system performance have the
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obvious causal relationship.
Table 2

5

6

The Regression Analysis of the Intermediary Variables and Results Variables
Model
Beta
Sig.

Industry experience

0.590

.016

Education level

0.434

.000

0.633

.000

Management experience

Economic
performance

The number of work years

0.129

.013

Industry experience

0.450

.031

0.466

.003

Education level
Management experience
The number of work years

System performance

0.731

.000

0.162

.000

4 Conclusions
According to the above analysis, we have already seen, proposed the research hypotheses in
concept model, the hypothetical were given empirical Confirmation. We get the model following after
verification, as shown in figure. So, what do the verified hypotheses explain and what is their theory and
practice meaning? Below are our necessary discussion.

Figure 1

The Empirical Model of Logistics Park Human Capital Investment and Performance

From the empirical analysis, it is known that the logistics park performance and universal human
capital the education degree of the staff and they own industry experience, management experience and
logistics park performance are related, in other words, the logistics park staff by the higher education
level, the time of be engaged in the management will be longer. The rich experience, the logistics park
performance is higher. The results of this study for Chinese enterprises choose appropriate human
capital investment manner to improve logistics park performance provides an answer, for the
establishment and foster of the human capital market provides the development ideas[2-3]. Logistics Park
human capital investment select a specific from the following aspects:
First, to realize the different effect of universal human capital (investment) and specificity human
capital (investment) this two kinds of human capital (investment) to the logistics park performance. As
this paper the empirical results said, logistics park performance and universal human capital is closely
related, the education degree of the staff and they own industry experience, management experience and
logistics park performance are related, the role of with specificity human capital (work)are weak (0.129,
0.162), therefore, the logistics park human capital (investment) decision-making departments need to
differentiate the two different kinds of human capital (or the way of get the two kinds of human capital).
Second, in the reasonable distinguish with two kinds of human capital: on the basis of different role
of wuli factors on logistics park performance, the logistics park needs to establish appropriate human
capital investment environment and opportunity, constructing the proper organization culture strategy,
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help people reduce psychological gap, enhance human capital investment efficiency, also is to pay
attention to the construction of the wuli factors and renli factors.
Third, the logistics park performance and human capital are closely related, the education degree of
the staff and they own industry experience, management experience and logistics park performance are
related, the role of with specificity human capital (work) are weak (0.129, 0.162), this study result does
not mean that the logistics park focus on the pursuit of general human capital, and give up the
investment of specificity human capital. Logistics Park is the micro carrier of the knowledge economy
wave, so emphasis on universal human capital at the same time, should make general human capital that
by purchase and logistics park inherent specificity human capital achieve organic combination, to raise
the performance of the logistics park.
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Abstract: This paper classifies and defines the talent in institutes of higher learning based on the
analysis of the current situation of talent cultivation, bringing out the MSE model of talents in institutes
of higher learning, namely, management innovation, institutional innovation and cultural atmosphere
cultivation, thus forming effective approaches for talent cultivation in institutes of higher learning. The
talent cultivation is the foundation of both development and construction of institutes of higher learning.
Therefore, it is necessary for every university to find the most suitable management system.
Key words: Institute of higher learning; Talent cultivation; MSE model

1 Introduction: Significance of Talent Cultivation in Institutes of Higher
Learning
According to the statement made by the Party Secretary Hu Jintao on the National Talent Working
Conference, human resources dwarfs other kinds of resources, as it is linked with the improvement of
CPC and the development of China, therefore, talent cultivation work has an important role for the
comprehensive development of both CPC and China. As is mentioned by Premier Wen Jiabao, against
the background of an increasing competition in the international arena today, scientific and
technological competition, education competition and talent competition are among the top, with science
and technology serving as the key link, education as the basis and talent as the root.
Talent cultivation is based on education. As mentioned on the Party Committee Conference for
Ministry of Education, educational sector undertakes an important mission in carrying out the talent
working conference decisions and talent planning outline delivered by the central government. We
should also display the fundamental role of education in talent cultivation, thus consolidating the talent
cultivation work.
Institutes of higher learning is the important base for carrying forward the civilization, cultivating
talents, and creating more knowledge, science and technology, as well as the cradle to cultivate more
innovative talent and the marching force to implementing the strategy of rejuvenating the nation by
science and education, shouldering the important mission to foster tens of millions of qualified labors,
millions of professionals, and a lot of top innovational talent. Therefore, it is of vital importance for the
talent cultivation in institutes of higher learning.
Talent is also the key factor to build and invigorate the schools and colleges. Talent and the
teaching staff functions as the key and fundamental link to build higher level universities and higher
quality talent. Talent cultivation, as always, is the key and paramount issue in the reform and
development of reform in institutes of higher learning. As the internal driving force for the development
of institutes of higher learning, talent cultivation has a bearing not only on the comprehensive situation
of reform and development of institutes of higher learning, but also on the further development
momentum and vigor of them. Meanwhile, it also means a lot to the implementation of strategies of
rejuvenating the nation by science and technology, and invigorating the schools by talent.
Institutes of higher learning should keep the strategic concept of talent being the priority resources
in mind, place the talent cultivation as the priority in the development, and work hard to promote the
reform and development in institutes of higher learning, thus providing a strong knowledge contribution
and talent support in the modernization drive of China.

2 Problems of Talent Cultivation in Institutes of Higher Learning
2.1 Lack of strategy in talent planning
Talent cultivation and panning in institutes of higher learning should correspond with the strategic
development of institutes of higher learning. However, institutes of higher learning in China fail to
develop a strategic and scientific planning of talent cultivation. Problems still exist in the talent demand
forecast, teaching staff recruitment, discipline construction, talent cultivation, talent incentive, and so on,
with the disadvantages in blind talent introduction, inadequate urgently demanded talents, and the lag
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development of advantageous and key disciplines, exerting a negative influence to the long term
development of institutes of higher learning.
2.2 Blindness in talent introduction
While implementing the talent introduction, institutes of higher learning are faced with the
blindness of talent introduction somewhat, which could exemplified by the fact that many institutes of
higher learning introduced talent on the large scale while facing the shortage of talent of advanced
degree. At that time, talents with doctor degree or professor title would be introduced, however, in recent
years, institutes of higher learning place more strict limitations of talent introduction as talent of
advanced degree have increased a lot. Such situation should be blamed on institutes of higher learning
themselves, for example, quantitative indicators, including academicians, Yangtze scholars and
professors, are placed to a more important place while evaluating the talent cultivation in institutes of
higher learning. Such a problem causes waste of school resources and exerts a negative impact on the
full and effective display on talent ability.
2.3 Lack of creativity in talent cultivation
In recent years, institutes of higher learning have adopted a series of policies and measures, such as
funding support, construction of key labs and scientific and research bases, mutual learning and foreign
exchanges, to cultivate more qualified teaching staff. Achievements have been seen in this regard.
However, problems still exist, such as the lack of creativity in the cultivation mechanism and approaches,
sub-standardized rationality in teaching and learning administration, setting of teaching posts, career
development channels and evaluation and appraisal approaches. Meanwhile, characteristics of school
should be connected more with the talent cultivation process, and there still has room to inject more
creativity into the talent cultivation model.
2.4 Lack of talent incentive
Quantitative evaluation of talent has stimulated the vitality in teaching staff somewhat, however,
there still has some problems, such as the inadequacy of quantitative indicators, and lack of scientific
indicators and talent incentive. At the same time, institutes of higher learning has not embraced an
all-dimensional talent incentive system. They have more external incentive, rather than placing attention
to the self-demands and self-development to the talent, more incentive to top talent than other majority
talent, more direct incentive, such as scholarship, certificates and distribution, less indirect incentive,
such as the development space and a better working environment.
2.5 Lack of a sound academic environment and institutional basis for building disciplinary
integrated innovation group
In some majors of some institutes of higher learning in China, groups comprised of teachers and his
or her tutoring students are common. It can also be defined as an inbreeding phenomenon, which face
the problem of building a powerful disciplinary group and cultivate an academic atmosphere which can
bring creativity into full play. As the existing department management system fails to break the
communication barrier among different departments, an institutional basis for group featuring vigorous
creativity is hard to breed hence. At the same time, there still has room for the improvement of talent
management and development mechanism of selection, introduction, cultivation, deployment and
incentive of teaching staff.

3 Types of Talent in Institutes of Higher Learning
Based on the professional extent of academic fields in institutes of higher learning, talent in
institutes of higher learning can be classified into following five categories:
a. Leading person: Leading force of the academic field or in the scientific and research projects,
with their academic and moral level being acknowledged among the counterparts both at home and
abroad. They are usually academicians of Two Academies, distinguished professors of Yangtze Scholar
Incentive Plan, and picker of outstanding youth funds (type A), who have made great contribution to
their studying field, won national reputation which is renowned in China, and has played or are playing
a leading role in national or regional key scientific and research projects.
b. Leading scholar: they are scholars who have profound academic background, rich working
experience, higher academic reputation, and are blessed with relatively good ability in research,
development and organization. Meanwhile, their academic ability are among the top in the academic
circle both at home and abroad.
c. Professionals: they are advanced talent who contribute to the technology, and are blessed with
strong expertise, good professional skills and relatively strong independent innovation ability.
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d. Academic management talent: they have a solid theoretical base and rich working experience,
good social and coordinative ability, and good evaluation from the public, and enjoy integrity.
e. Academic group: this is an academic research group with outstanding talent and academic
leading person as the core. It is comprised of several teachers and lab technological personnel. This
group aims to a specific research objective, and formed by an organic and scientific way.

4 The MSE Mode of Talent Team Building in the Institution of Higher Learning
4.1 The overview of MSE Mode
The MSE mode of talent team building in the institution of higher learning, which are Management
Innovation，System Innovation and Culture Environment. Theses three ones with coactions encourage
the talent team building in the institution of higher learning. The MSE mode shows as followed chart1:

Plan
Talent Attraction

manegement

Culture Creation
Environment Build

Cultivation and Development

Talent Encourage
System

Figure 1

The MSE Mode of Talent Team Building in the Institution of Higher Learning

Management is the approach of the talent team building. The institution of higher learning needs a
systematic management included plan, attraction, cultivation and development, and encourage to
promote the talents grow rapidly.
System Innovation is the basis of the talent team building. It is essential that the institution of
higher learning breaks the conception, policy and system which are out of time and bounding the
talent’s development, and builds a flexible, open, ordered and long-acting talent working mechanism.
4.2 Management Innovation
The most essential and influential way to develop the institution of higher learning is enhancing the
talent team building. The talent team is always the core of the institution developing strategy.
Implementing the “talented personnel strategy” must be based on the developing plan and position of
the higher educated institution. Establishing the talent team building plan, constructing the talent
attraction plat system, modifying and allocating the talent resource, strengthen the cultivation and
encouragement to form a reasonably structured, optimally allocated, and efficient talent team that can
make sure the long lasting and healthy development of the higher educated institution.
4.2.1 Talent team building plan
To enhance the building work, it is necessary to have a systematic and scientific plan:
(1) The organization: The institution should establish a “Talent Leader Group” as the headmaster
be the group director, the relative department leader be the vice director, other principals be the
members. The Department of Personnel should set up a “Talent Agency”. The group charges the
orientation and judgment of the plan. The agency charges the establishment and practice of the plan.
(2) The goal: Overall coordinating the system and the relative talent plan. According to the
developing plan and position, matching the central talent plan to form a system complete，multi-level,
multi-channel support and developing good talent pattern.
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(3) The concept: combining the necessary and practice, the institution formulates a talent team
building plan which is including developing strategy, point goal, plan policy and “important talent plan”
program and so on.
4.2.2 Talent attraction
Effectively attracting talent especially the high-level ones is one of the symbols to measure the
strength of the high educated institution. The institution must construct a plat system and supporting
measures to attract the talent, including:
(1) Attract common talents: Completing the systems such as the appointment system in the
institution of higher education, all kinds of talents’ housing allowance, relocation allowance, scientific
research allowance fund, etc.
(2) Attract top talents: the high educated institution needs to enlarge propaganda, set up s series of
high-level talent attraction plan, break traditional appointment, encouragement, and payment mechanism;
attract and gather a number of international advanced level academic leaders, amounts of creative and
potential young academic leaders and backbones; promote the overall quality of the high educated
institution teacher team.
4.2.3 Talent cultivation and development
Talent cultivation in universities should be based on the uniform plan and talents strategy by the
Ministry of Education. The following measures are proposed.
(1) Setting up and starting the “Exceptional Talent” cultivation plan, taking the national leading
and international influence specialists and academics as the goal, choosing several exceptional talent as
the cultivated objects. In the cultivating time, the institutions give special help and science fund and
living allowance to them, in order to produce a number of exceptional talents which have national even
international influence.
(2) Implementing the “academic leader cultivated project” by taking the national famous specialists,
provincial and school level academic leaders as the goal. Through this project, to drive the construction
of high level and backbone teacher team in institution; to cultivate and create national advanced level
subject leader; to create a number of academic leader step by step; improving the academic status and
competitive strength.
(3) “Young talent cultivation plan”: highly pay attention to the development of the young teachers,
searching new cultivation mechanism. Implementing the scientific research for the “Scientific Research
Foundation” to the young teachers; improving the young teachers’ education and teaching ability by the
tutorial system; using the national and provincial science program foundation plans, teaching
achievement reward system, scientific achievements and essay reward system to improve the
development of the young backbone teachers and subject leaders.
(4) Academic team cultivation: Insisting on using the program to gather talent, talent to improve
program. The major program will face to home and broad to select the holder through open tender.
Strengthening the construction of postdoctoral workstations, mobile stations, key laboratories,
project(technology) research centers, laboratory basements, university science park, high-new
technology zone; using the researching and developing basement to attract and cultivate talents.
(5) Common talent cultivation plan: Fully using all resources to strengthen the talent cultivation.
Implement scientific talents cultivation plan, domestic visiting scholar system, oversea working system,
the system of industry, teaching and research cultivation to cultivate the talents in universities.
4.2.4 Full and multi-angle talent encourage
The higher educated institution should complete the talent encourage and bounding mechanism,
deepen the reform of the system, construct a full, multi-angle talent encourage mechanism:
(1) Create the talent judgment system, realize the post appointment system.
(2) Create a career developing space: the institution should strengthen the construction of doctor
and master stations, pay attention to strengthen the high level teaching science platforms and teams
construction such as national and provincial key subjects, provincial above level key laboratories,
post-doctoral mobile station, research center, project center, laboratory center, teaching team, science
and technology creative team and so on. Making every teacher(especially the young one) have a home
for subject and team, a space to give full play to his talent, and a science and technology creative
platform. Making sure most of talents have theirs own places.
(3) Perfect the performance evaluation system: based on each department and school as the
platform to build the quantized performance evaluation system for researchers, thus to make a thorough
and systematic evaluation on the performance of staff and encourage the excellent ones.
(4) Rewards: reward the staff that with great performance on work; reward and motivate the talents
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and teams that make great contributions; and by coordinating the rewards plans of country, provinces
and cities, bring each rewards plan of university into force and improve them in the practice.
4.3 System Innovation
As for the realization of management innovation in talent cultivation, a series of institutional
systems are fundamentally necessary. By comprehensively taking management into account, the policies
and systems for this project are as shown in Table 1:
Table 1

Policy and System for Talent Cultivation of Institute of Higher Learning
Talent Planning System
University Talent Cultivation Plan

Talent Attraction System

Systems for Talent Cultivation
of Institute of Higher Learning

Talent Training System

Talent Motivation System

Full Employment System
System of Housing Allowance
Direct Evaluation System for Professor & Associate
Professor
Subvention System of Scientific Research
Allowance
Excellent Talent Training Plan
Academic Leader Training Plan
Youth Teacher Training Plan
Academic Team Training Plan
Scientific Researcher Talent Training Plan
Domestic Visiting Scholar System
Study Abroad Operation System
“Industry, Education, and Research” Talent
Training System
Post Appointment System
“Performance Quantification Assessment System on
the number of researchers” for Schools and
Departments
Rewards Plan
Team Reward

Therefore, institutes of higher learning should concentrate on institutional improvement as well as
searching for the very systems that can well adapt to the talent cultivation. Meanwhile, optimizing the
institutional environment is in favor of both the long tern effect of talent cultivation and producing a
relaxed institutional environment, which can efficiently gather the talents and give full play to them at
most.
4.4 Constructing culture atmosphere of “respect talent, encourage innovation”
University leaders should attach great importance to talent development by actively constructing
cultural atmosphere of “respect talent, encourage innovation”, which is mainly realized from the
following aspects:
(1) Transform the idea, and reform the mechanism: the institute of higher learning should firmly
stick to the idea of “respect talent”, and reform the management mechanism and system, thus to create a
platform for giving fullest play to talents. Therefore under the reformed mechanism the attraction,
development, preservation and utilization of talents all can be realized.
(2) Construct great atmosphere to motivate the most excellent talents. Creating a great atmosphere
can be benefit to the growth of talents, meanwhile through a series of training plans and rewarding
schemes can also motivate their enthusiasm of innovation.
(3) Set up talent models. To set up the talent models in institutes of higher learning and create an
atmosphere of “respect talent, encourage innovation” is the main point. Specifically, by taking use of the
university websites, broadcast, newspaper, magazine and journal, blackboard newspaper and bulletin
board as carriers to publicize the typical models of innovations in time; through the recommendation of
talent models with their major contributions or outstanding results to the Ministry of Education and the
mainstream news media, giving them specific interviews and reports; and organizing public lectures to
give reports of typical talent models, or essay competition and publicizing their autobiographies, etc. to
widen and deepen their influence are all useful ways.
(4) Establish the culture for promoting the cultivation of academic team: break away and reform
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the unfavorable mechanisms for the construction of academic team. It’s necessary to build a scientific
and efficient mechanism and system for the management of team to facilitate its formation and
development.

5 Conclusion
The talent cultivation is the foundation of both development and construction of institutes of higher
learning. Therefore, it is necessary for every university to find the most suitable management system,
and make system innovations, thus to construct a favorable cultural atmosphere and build a platform for
their talent cultivation project. In addition, to build a highly qualified and professional team of faculties
can also benefit the development of university by promoting its core competitiveness.
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Abstract: With the globalization of world economy and the spread of multinational operation,
transnational corporations are playing an important role in the world. Therefore, how to achieve
effective communication among employees of different cultural backgrounds concerns the success of
cross-cultural enterprise management. Based on the impact of cultural differences, this paper elaborates
on the general modes of communication and the process of cross-cultural communication. It discusses
the relevant factors that influence cross-cultural communication and then puts forward some measures
on how to achieve effective communication in cross-cultural enterprises.
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1 Introduction
With the globalization of economy, multinational operation and joint ventures are sweeping across
the world. Chinese huge markets have attracted more foreign enterprises. At the same time, Chinese
enterprises will invest in more field. However, it was found that there were many misunderstandings or
even conflicts in employees’ communication and cooperation in these cross-cultural enterprises. As
managers and employees in the cross-cultural enterprises are faced with partners of different cultural
backgrounds, languages, values, states of mind and behaviors, all the activities were conducted on the
basis of cross-cultural communication. Compared with the general management activities, cross-cultural
management encounters more intense cultural conflicts. Similarly, cross-cultural communication is more
difficult than the general communication. Therefore, how to overcome the barriers in the cross-cultural
communication and how to achieve effective communication among employees is a common problem in
all cross-cultural enterprises.

2 The Process of Cross-Cultural Communication
2.1 The general communication process
The communication refers to the process in which two and more individuals or groups exchange
information, as well as their ideas and feelings. If there is any deviation or obstacle in this process, there
will be become to communication problems. Generally, the communication process consists of seven
parts: (1) the information sources of the communication; (2) encoding; (3) information; (4) channel; (5)
decoding; (6) recipients; (7) feedback[2]. It is the information source that encodes the idea in the mind
into information, which is then sent through specific channels to the recipients, who decode the
information, learn about the meaning of the information, and then send feedback to the information
source.
2.2 The process of cross-cultural communication
The cross-cultural communication refers to the coded information in one culture, including
language, gestures and facial expressions, which have a specific meaning in a particular cultural unit and
will not be accepted, perceived and understood until they were decoded and deciphered in another
cultural unit. In other words, when the information sender and receiver do not belong to the same
cultural unit, and there is cross-cultural communication.
As for cross-cultural enterprises, the heterogeneity of cultural units may cause certain difficulties in
communication. In the decoding process of cross-cultural communication, the meaning of the original
cultural message may be changed, distorted, deleted or added. Thus, the meanings and acts will not be
the same with what the encoder and decoder have intended. Samovar proposed a communication model,
as is shown in Figure 1. He uses A, B and C to represent three different cultures. Cultures A and B are
similar to one another while culture C is quite different. The distance between the figures signifies the
differences between the cultures.[2]

Proceedings of the 11th International Conference on Innovation & Management

·753·

Culture B

Culture A

Culture C
Figure 1

Intercultural Communication Model

Within each culture is another form somewhat similar to the shape of the influencing parent culture.
This represents the individual who has been molded by his/her culture. However, the shape of the
individual is somewhat different from that of the parent culture. The difference suggests that we are all
shaped by our cultures, but are influenced by other factors as well. Also, there is internal variation
within any culture. The series of arrows connecting the figures represents the production, transmission,
and interpretation of messages across cultures. When a message leaves one culture, it carries the content
of the intended message and is encoded with the specific characteristics of its own culture. When it
reaches another culture, the message changed because the new culture influences how the message is
interpreted. Also, the greater the differences between the cultures, the more likely the message will be
changed. For example, the change that occurs between cultures A and B is much less than the change
between cultures C and A, or cultures C and B. This is because there is greater similarity between
cultures A and B. Culture C, on the other hand, is quite different from cultures A and B.

3 Main Factors Influencing the Cross-Cultural Communication
3.1 Verbal factors
The most direct barriers about cross-cultural communication are from language differences.
Language is the mirror of culture. As a way of information communication, language is not only a
simple range of letters, but also the embodiment of rich knowledge, history, emotions and attitudes. In
the cross-cultural communication, as people of different cultural backgrounds speak with their own set
of rules or habits, they follow their own way of speaking automatically in the conversation. Thus, people
are accustomed to interpreting others’ words in their own way of speaking. Hence appear barriers of
cross-cultural communication. For example, as there is a Chinese aphorism “A teacher for a day is a
father for lifetime”, it is disrespectful to greet one’s parents and teachers by their first names in China.
However, it is different in the English-speaking countries where children can address their parents and
teachers by their first names. All these cultural differences are from the distinctions in registers.[3]
3.2 Nonverbal factors
Non-verbal factors refer to all the stimuli beyond structured language, including body language,
facial language and personal space, etc. As employees in the cross-cultural enterprise are of different
cultural backgrounds, they will have difficulties in the non-verbal communication. In my point of view.
Everyone needs some personal space. If one’s personal space is “broken into” by others, he will feel
uncomfortable. The size of personal space is established by different cultural conventions. As Hall ever
described[4], the northern Europeans need greater personal space or “protective bubble” than the Latin
Europeans, and the southern Europeans need to stand closer to feel the contact of each other. Therefore,
when a northern European keeps stepping back in order to gain the “protective bubble”, a Latin
European will feel that they are rejected. We will find that when an American talks with the Japanese,
the American keeps stepping back while the Japanese keeps moving forward. This is because the
Americans’ conversational space is 46-122 cm, whereas that of the Japanese is 25 cm. Hereby, the two
parties should constantly adjust their spatial distance. In the Americans’ opinion, the Japanese “broke
into” their space, making them uncomfortable, so they have to move back. However, according to the
understanding of the Japanese, they have to keep up in order to maintain the proper distance.[5]
3.3 Codes of conduct
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The code of conduct refers to the set of rules commonly accepted by a society’s moral standards
and codes of behavior. Generally speaking, it tells people what to do and not. In cross-cultural
enterprises, as employees of different cultural backgrounds apply different codes of conduct to interpret,
define or judge a behavior, there will unavoidably be misunderstandings in their communication process.
It is because that a certain behavior may be compliant in one culture while prohibited in another culture.
This is particularly prominent in religions and customs. For instance, hugging and kissing each other is
considered as a kind of warm welcome in the Western culture, but it is not the same in the oriental
culture. Therefore, when a French male colleague insists kissing a Chinese female colleague hello or
goodbye, he will make the female colleague worried and uncomfortable.
3.4 Values
Every culture has its particular set of value system, which informs people what is good or bad,
beautiful or ugly, right or wrong. The values represent the philosophy of life and codes of conduct in a
culture. It should be noted, however, that a value may be considered good in a culture but bad in another
culture and it is the same case with a kind of behavior. In other words, though the standards in every
culture are different, they are reasonable in their own cultures. We cannot say one standard is advanced
and the other is not. In cross-cultural enterprises, employees of different cultural backgrounds have
different values, which will cause a series of communication problems. For example.Take the different
standards of business success. While the German employees consider the high-quality products of their
company as important, the French employees attach importance to leading technology. [6]

4 Establishing Effective Cross-Cultural Communication
4.1 Having cultural awareness
In cross-cultural communication, there are barriers to the employees of different cultural
backgrounds. To eliminate these barriers, we should firstly recognize the cultural differences. However,
cultures are perhaps the most indeterminate in the world. In fact, we may find that while it is relatively
easy to describe others’ culture, but it is difficult to describe our own culture. As the 18th century British
writer Samir Johnson said, “When I stand on the land of another country, I understand my country
better.” In the same way, only when we get away from our own culture and are faced with another
culture can we begin to understand it. Moreover, the more we understand each other’s culture, the easier
we will find effective means of communication. How to recognize the differences between cultures? The
model of “Johari window” offers us a perspective (see Figure 2).[7]

Figure 2

Johari Window

In Johari window, we can find different views of “I”: things I know about myself, things I don’t
know about myself, things others know about me, and things others don’t know about me. How we view
ourselves and how others view us may affect the effective interactions. By opening up and receiving
feedback from others, we will understand more about the hidden and unknown areas. While discussing
differences that we can easily find (obvious to the two parties), we begin to notice and study differences
that we have not seen (our blind spots) and they have not seen (their blind spots). Then, we may try to
imagine differences that the two parties have not seen (a common blind spot). Lastly, we can eliminate
the blind spots, find the differences between different cultures and have a deeper understanding, which
will establish the cognitive basis for further communication.
4.2 Surpassing stereotypes
In cross-cultural communication, neither to ignore the convention nor to keep the stereotypes is
wise. There is a most effective way, however, that is, to accept the stereotypes and take it as a starting
point to improve. We will not just show what we have already known about others in our
communication, but recognize how these differences can affect our communication and surpass these
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stereotypes. Prototyping can help us better understand this point. This approach allows deviations
around a set of core characteristics. Therefore, in any given coordinate of a culture (e.g. expressiveness),
a presumptive “national” mean and the deviation around it can form a normal curve (Figure 3).[8]
Comparing these presumptive “national” means, we will find huge differences, which is much smaller
within a culture than between cultures. In other words, the members of the same culture have much
more in common than members of different cultures. It is very important for us to realize that
individuals always act more or less according to their own cultural curves. For example, if an American
is too conservative in his culture, he will not be considered as a typical American. Thus, the most
important is to know what is typical in a culture and accept the possible deviations, in other words,
surpass the stereotypes. In this way, we can not only improve the speed of information processing, but
also communicate more efficiently by decreasing the probability of mistakes from the simple processing
of information.

Expressive

Country A
Country B
Figure 3 A Normal Curve

Constrained

4.3 Improving communication skills
It is an effective way to communicate efficiently by improving communication skills either in
general or cross-cultural communications. Here are some tips on how to improve communication skills
in the cross-cultural communication. Firstly, we should focus on description rather than interpretation or
evaluation, which are based more on the observer’s cultural background. Therefore, in the cross-cultural
communication, we should leave enough time to adjust our angles according to cultural factors and not
rush in making judgments. Secondly, we should assume that differences do exist. Most people take it for
granted that all the others are similar to themselves, which is not always the case though. Thus, we
should assume the differences before we are confirmed of the similarity. In this way, we will make fewer
mistakes in communication (e.g. avoiding bias). Thirdly, we should take our interpretations as a working
hypothesis. When we put forward an idea on the new situation or think about an issue from another
culture’s perspective, we should treat our hypothesis as a hypothesis. As you still have blind spots (see
Figure 2) in your understanding of another culture, you cannot fully understand it. Therefore, whether
your ideas or hypothesis about another culture are reasonable or not remains to be tested. What you can
do is to read the recipients’ feedback carefully to see whether your assumptions can be proved. As for
important decisions, you can check with your colleagues of similar cultural background to ensure that
your interpretations are accurate.

5 Conclusion
To sum up, transnational corporations are playing a more and more important role in the world with
the globalization of world economy. However, many misunderstandings and even conflicts were found
in employees’ communication in the cross-cultural enterprises, so how to achieve effective
communication among employees of different cultural backgrounds is an issue which concerns the
success of cross-cultural enterprise management. Based on the impact of cultural differences, this paper
first discussed the general communication process and the process of cross-cultural communication, and
then elaborated on the relevant factors that influence cross-cultural communication, including verbal
factors, nonverbal factors, codes of conduct, and values. Lastly, it put forward some measures on how to
communicate effectively in cross-cultural enterprises, such as having cultural awareness, surpassing
stereotypes and improving communication skills. It is believed that in cross-cultural enterprises, we
should especially increase our awareness of cultural differences to reduce cultural conflicts. What’s
more, we should neither consider the values, thinking patterns and codes of conduct of one culture as
good or bad, nor take the values of one culture as the standard for all. Differences do exist and cultural
conflict is unavoidable, so what we should do is to understand, adapt to, and accept different cultures.
Only in this way can we overcome the barriers to cross-cultural communication and can make the
employees communicate effectively.
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Managing Cultural Differences in Multinational Corporations
Located in China
Mao Fengfan
Department of Common Required Courses, Hubei Institute of Fine Arts, Wuhan, P.R.China, 430070
(E-mail: 314188414@qq.com)
Abstract: This paper discusses the problem of cultural differences that the increasingly large numbers
of multinational corporations located in China face. Through field observation, the most frequentlyreferred conflicts in the multinational corporations in China are discussed, which include conflicts in
management approaches, appraisal and reward systems, human resources operations and communication
patters. All these conflicts can find their roots in cultural differences, as is analyzed in the paper. To cope
with cultural differences better, this paper presents a powerful model employees in multinational
corporations can adopt to analyze and understand cultural differences in their daily work—Hofstede’s
cultural dimensions. A brief analysis of the work-related cultures in China is made by applying this
model. A successful example of multinational corporations in China—KFC is also discussed. It’s hoped
that this paper will offer some inspirations and practical experience from the cultural angle for
multinational corporations that want to develop successfully in China.
Key words: Cultural differences; Multinational corporations in china; Chinese culture; Cultural
conflicts; Hofstede’s cultural dimensions; KFC

1 Introduction
All human communication is affected to some degree by the cultural, social and physical settings in
which it occurs. Communication with members from your own culture you unconsciously obey some
internalized rules, but when engaged in intercultural communications, your partners may be operating
under very different rules. Communication is rule-governed and the rules are culturally different. The
differences in communication rules often lead to cultural conflicts. This is particularly true in
multinational corporations where employees and employers come from very different cultures and have
to interact on a daily basis. Evidence has long indicated that conflict is pervasive in multinational
corporations. It may erupt at almost every aspect of company’s operation (Mead, 1998). Understanding
cultural differences is the first necessary step to handle them and the key to the survival and success of a
multinational corporation (Joshi, Labianca, & Caligiuri, 2002), because what is considered perfectly
acceptable in one culture may not be accepted by another or even be considered offensive.
This is particularly true for the increasing multinational companies located in China for their
employees come from very different cultures and communicate with the guidance of very different
cultural rules. With the rapid economic development in China and the great market potential there, more
and more multinational corporations set their branches in China and this problem becomes more and
more prominent. Not all multinational corporations can succeed and realize their goals in China. One
important reason for the failure of many multinational corporations is that they have ignored the cultural
differences or that they haven’t handled them effectively. Successful management of multinational
corporations requires full understanding of the cultures involved. Cross-cultural conflict is a common
phenomenon in multinational corporations. It will be much easier to handle if we have a clear picture of
how and why they take place.

2 Cultural Conflicts in Multinational Corporations Located in China
To know the actually existing cultural conflicts in multinational corporations located in China and
the deep-structured reasons for them is crucial to avoid them and consequently to the successful
management of multinational corporations. Cultural conflicts prevail in multinational corporations
located in China, which include conflicts in values and beliefs; behavior patterns; management
approaches; appraisal and award systems; human resources operations; and communication patterns
(Zhao Shuming, 1997). And among these conflicts, according to Professor Gu after a survey of
forty-eight multinational corporations (mainly US and European companies) in Shanghai by interviews
and questionnaires, the conflicts that are most frequently referred to are conflicts in management
approaches (with 54.5% people surveyed mentioning it), appraisal and reward systems (46.3%), and
human resources management(23.1%)(Gu & Wu, 2001). To be acknowledged of the conflicts that are
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prevailing in multinational corporations located in China can help clarify some misunderstandings and
enable multinational corporations to take precautions against them.
2.1 Conflicts in management approaches
Rules and regulations are the tools American and European managers resort to in order to manage
their corporations. To them the relationship between employees and the corporation is that of a contract.
They have developed relatively mature legal and regulation systems to administrate their business.
Whereas in China where is a long tradition of man management, companies depend more on leaders and
their experiences to manage. To the Europeans and Americans, rules are rigid and must be obeyed by
everyone. While for a Chinese employee, rules are set by the seniors or the superiors and can be
changed and adapted. The discrepancy between their attitudes towards rules will give rise to conflicts
for the Chinese may not get used to observing rules so rigidly. Consequently, sometimes they can’t
understand or fully perceive the outcome of breaching the rules or the importance of observing them.
And they may think their western partners too stubborn and not flexible enough while their western
partners may think them undisciplined and sloppy.
2.2 Appraisal and reward conflicts
In Anglo-Saxon cultures, appraisal is done by checking if employees have reached their fixed
targets. The focus is therefore on output. In China, however, what has been attached importance to is
that the employees have tried their best, devoted their full attention and effort. What can be achieved
after great effort is more important, and the target set beforehand is something that can be adapted and
negotiated. The process is more important than the outcome. Appraisal should be based on a long-term
span, not just the output. Also, status is often taken into consideration in appraisal in Chinese companies,
but this will not do in multinational companies that only focus on performance, and Chinese employees
in multinational companies may complain that their hard work is not appreciated and have to take some
time to get used to it.
The money-oriented approach to reward individual performance that’s overwhelmingly welcome in
America has not been proved as effective on Chinese employees as that in America and UK. Throwing
money at them as the sole approach to motivate them is not a wise or effective bonus plan. Adaptation is
required. It will work better for Chinese employees if more spiritual encouragement or promotion is
provided. Therefore, multinational corporations should figure out bonus plans that not only focus on
money in China. For instance, when it’s taken into consideration that China is a society where status is
highly valued, promotion of position will be more welcome and will motivate the employees more.
2.3 Conflicts in human resources operations
For Anglo-Saxon cultures, business is business; if personal relationships get involved in work, it
will be considered not professional enough. While in a collectivism culture like China, in-group
relationships are important. Interpersonal relationships must be fostered and emotional negotiation is
emphasized. Superiors should take care of employees all around like father in a family, not necessarily
work-related. Therefore, it’s not surprising to find Chinese employees complaining that their American
bosses don’t care about them.
Also conflicts will arise when American bosses fire their Chinese employees as a way to solve
problems. This is particularly unacceptable to Chinese who attach great importance to relationships and
face. For such behavior will make the fired employee lose face and give other Chinese employees a
feeling that his fired colleague is not valued and that their boss is merciless to his group members, and
they would feel threatened that maybe one day such fate would fall upon them. Consequently, it would
endanger the relationship between the boss and other employees and influence the teamwork in the
company. For in the Chinese culture, harmony is the core in interpersonal relationships; inter-relation
(guanxi) must be maintained and face must be protected whenever conflicts occur. If inter-relation is
handled properly, as suggested by Chang & Holt (1991) and Chung (1996), it can even be used as a tool
to avoid conflicts, and can resolve conflicts in the sense that it can work as persuading, influencing, and
controlling forces (Chang & Holt, 1991; Chung, 1996). So firing employees can endanger the
relationship between employer and employees for it damages the harmony and inter-relation.
2.4 Conflicts in communication patterns
The different communication styles between Chinese and Americans may also lead to conflicts.
The Americans may think their Chinese colleagues are not sincere and not contributing enough ideas to
the problems under discussion during a talk, for the Chinese often use indirect and inexplicit language
and leave too much unsaid; while the Chinese may think their western partners too rude and blunt for
speaking everything out. This is because Chinese culture is a high-context culture where a lot of
message needs to be decoded with the help of context whereas American culture is a low-context culture
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where explicit words and expressions are used to convey information clearly (Hall, 1976).
This difference in communication styles sticks out when a conflict takes place. The Chinese would
try to avoid open confrontation by avoiding the conflict at present and readdress the issue under
discussion later so as to maintain harmony, which they regard as the core in interpersonal relationships
(Hwang, 1997-1998), while the British appear to be more aggressive and try to get to the roots of the
issue and solve the problems (Tang & Kirkbride, 1986). Americans “focused on immediate and direct
attention to task related conflicts.” (Morris, Williams, Leung, & Larrick’s, 1998). The British and
American styles are more direct, straightforward and confrontational.

3 Cultural Application of Hofstede’s Dimensions for Work-related Issues in
Multinational Corporations Located in China
To understand national cultures for international management purpose, Hofstede’s cultural
dimensions have been proved as the most influential and most effective tools. They provide us tools
with which we can understand other cultures, enable us to know the differences between cultures and
consequently know what to expect from our partners in cross-cultural communication and know how to
behave towards them accordingly. They offer guidelines for us to analyze which approaches are
acceptable and tell us why. It’s the best way to understand cultural differences.
After a world-wide survey of employee values in the 1960s and 1970s, Hofstede proposed four
dimensions to describe the differences of national cultures: power distance (strength of social hierarchy),
uncertainty avoidance, individualism-collectivism, masculinity-femininity (task-orientation versus
person-orientation) (Hofstede, 1980).
3.1 Power distance
Power distance is the extent to which the less powerful members of organizations and institutions
(like the family) accept and expect that power is distributed unequally. Whether a culture is of large
power distance or small power distance is reflected by the member’s power values. Cultures that
endorse low power distance expect and accept power relations that are more consultative or democratic.
Power distance in most East Asian countries is much larger than countries in Europe. China is a
society with large power distance, with an 80 on the cultural scale of Hofstede’s analysis. Different from
western countries including UK, in China, a symbol of status is highly viewed. Inequalities among
people are accepted. There is no defense against power abuse by superiors. It is accepted that superiors
enjoy privileges and have priorities. People shouldn’t have aspirations beyond their rank. Superiors’
face should be respected and protected anytime. They are authorities in decision-making and should be
respected. Once a subordinate is in conflict with his superior, it’s considered polite for him to avoid
open confrontation with his superior and reserve his opinions for a while and propose it at another time.
So that harmony can be maintained and inter-relation (guanxi) can be kept.
3.2 Uncertainty avoidance index
This index reflects society’s tolerance for uncertainty and ambiguity. It reflects the extent to which
members of a society attempt to cope with anxiety that’s brought by uncertainty and ambiguity. In any
society, people would feel threatened or anxious if they face uncertainty and would try to minimize it.
Different cultures have different requests for being away from uncertainty. In low uncertainty avoidance
society, people have a general feeling of safety and tend to be encouraged to take adventures. They feel
comfortable in changeable situations. People are more pragmatic and more tolerant of changes.
While people from high uncertainty avoidance society like China are much less willing or more
hesitant to take risks and may be considered sort of conservative by people from low uncertainty
avoidance societies. They prefer stable jobs and take time to consider a new proposal or reform. They
are cautious and prudent in making changes. They would think a reform plan over and over again and
test it before putting it into practice and then proceed step by step, trying to reduce the risks of unknown
circumstances. They tend to be more emotional.
In state-owned companies in China, the jobs there used to be stable and life-long and were highly
desirable for job-hunters. So multinational companies should try to offer employees sense of job
security and increase the stability of the human resources.
3.3 Individualism versus collectivism
This dimension describes the degree to which individuals are integrated into groups. In an
individualism society “the ties between individuals are loose: everyone is expected to look after himself
or herself and his or her immediate family only” (Hofstede, 1994). In a collectivism society “people
from birth onwards are integrated into strong cohesive in-groups, which throughout people’s lifetime
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continue to protect them in exchange for unquestioning loyalty” (Hofstede, 1994).
Individulism societies such as U.S. and UK emphasize individual rights and personal achievement.
People are expected to stand up for themselves and their immediate family, and to choose their own
affiliations. So American and British companies usually motivate employees by encouraging
competitions between individuals and reward them for their personal achievement and performance. It
will not be effective if it’s applied to societies of collectivism like China, which emphasize the profit
and achievement of the whole company. China highly advocates collectivism in their groups, which are
perceived as large extended families and where people act predominantly as members of a lifelong and
cohesive group. Collectivism is a unified force that unites peoples together. People often act in the
interest of the group and not necessarily of themselves. They regard the interests of the group ahead of
themselves. In-group consideration influences hiring and promotion with closer in-groups, for instance
family, getting favorable treatment. Employee commitment to the company—but not necessarily the
people in the company—is not high. They are cooperative with the in-group members while may be
cold or even hostile to out-group members. Personal relationships prevail over task and company and
maybe interwoven with professional relationships. Most collectivism societies often have large power
distance and so does China. The negative impacts brought forth by large power distance can be reduced
by collectivism to some extent if relationship is handled properly.
3.4 Masculinity versus femininity
This dimension indicates the distribution of emotional roles between the genders. Men are
supposed to be assertive and women are supposed to be nurturing. Masculine cultures’ values are
competiveness, assertiveness, materialism, ambition and power. While feminine cultures place more
value on quality of life, which is a sign of success for people in feminine society. Masculinity culture
seeks achievements and success as the first aim while feminine culture pursues high quality life.
China is a masculine society in the sense that it’s success and achievement driven. Many people
give priority to work and sacrifice family time and leisure time to work. Many service professions offer
service all the year around and don’t have vacations for their staff. People may find a job that’s very far
away from home’s comfort if the job is better and highly-paid.

4 Case Study
In recent years, some foreign companies in China have followed the rule of thinking globalization
and implementing localization. This rule can solve the problem of cultural differences and cultural
conflicts in many ways. A successful example that has followed this rule in China is Kentucky Fried
Chicken (KFC, China). Yum – the Louisville-based parent company of KFC – started with one
restaurant in 1987 in China, but now it operates more than 3200 KFCs and 500 Pizza Huts in 650
Chinese cities. And the expansion is still going at the speed of opening a new restaurant every day. In its
management in China, KFC have used local ingredients, both in its management team and on its menu.
While other multinational companies entering China recruited American or Southeast Asian-born
Chinese managers, Yum hired Chinese from Taiwan, who speak the same language as their consumers
and understand their culture better. The most outstanding and successful example is Sam Su, KFC’s
China division Chairman and CEO who combines the best ideas from the US fast-food model and
adapted them to serve the needs of the Chinese consumers. The managers Sam Su brought on board are
also Chinese. They have played important part in putting their products to the Chinese regions that are
out of reach of their overseas counterparts from rival food companies. In its twenty-seven years of
operation in China, Chinese managers are hired in KFC to build partnerships with local companies, their
expertise are used to offer an array of regional dishes that appeal to domestic tastes. The Chinese
managers of KFC are given real decision-making power.
Another important reason why KFC has become so popular and dominant in China is that KFC has
modified its menu quite radically to suit the tastes of Chinese and keeps doing so. Apart from its most
distinctive product – fried chicken, Chinese KFCs also offer Chinese flavored dishes. In 2008 and 2009,
KFC added the traditional Chinese snack youtiao – deep-fried dough sticks, and shaobing to its menu.
Today, KFC customers in China can also enjoy a bowl of rice congee – a very traditional dish for
breakfast in China that’s kind of rice porridge featuring pork, pickles, mushrooms; dragon twister with
Peking duck sauce; soymilk drinks; egg tarts and spicy tofu chicken rice based on the cuisine of Sichuan
province. Now only a small number of menu items are familiar to Western visitors. It can be concluded
that KFC is culturally flexible and has been constantly localizing its menu in its expansion in China.
The marketing of KFC and the food source are also localized. The advertising logo of KFC has
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been modified to appear more oriental – the colonel in the KFC logo in China looks more like Confucius.
KFC has local suppliers with whom they work together to ensure food quality and food safety.
In China, KFC’s strategy was to be part of the local community, not to be regarded as a foreign
presence. That’s one of the valuable lessons multinational companies in China can consult.

5 Conclusion
To gain success in the Chinese market, it’s of vital importance for multinational corporations to be
aware of the cultural diversity and cultural differences that exist in their organizations. Culture can’t be
changed within a short time. What can be changed is the attitude towards it and the way to handle it. To
get to know the cultural differences and to respect the differences is the first necessary step in handling
them. The ignorance of cultural differences within companies will lead to severe conflicts and thereupon
to the failure of the corporations.
The cultural conflicts manifested in multinational corporations mainly exist in management
approaches, appraisal and reward systems, human resources operations and communication patterns. To
have a command of these conflicts can help multinational corporations take precautions against them,
which can be achieved by providing trainings to their employees. Cultural sensitivity trainings can
reduce cultural misunderstanding and cultural conflicts in multinational corporations and help people
work more effectively.
One important tool the staff in multinational corporations can adopt to understand other cultures is
Hofstede’s cultural dimensions, which can offer insights into their foreign partners’ cultures and help
them have a deep understanding of their work-related cultural differences. It can not only explain some
differences but also provide guidelines for dealing with cultural differences in the work settings and help
develop different practices when communicating with culturally-different people.
To have a model to analyze national cultures and consequently grasp the cultural differences is not
enough for multinational corporations if they want to succeed in the Chinese market. They should also
develop a unified organizational culture that can unite its employees with different cultural backgrounds
together. KFC’s success in China offers an operational model multinational corporations can consult. Its
localization strategy has been proved an effective approach in dealing with cultural differences in China.
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Abstract: Utility-maximizing of the household is the premise and foundation of determining household
to invest in human capital. With the economic rapidly increasing, family begin to enlarge the investment
on children’s quality under the background of improving family income level, popularizing education,
correlating personal competence with education. This article elaborates the correlation between human
capital investment and utility-maximizing model of the household by mathematic models induction and
empirical analysis, and has put forward that human capital investment depends on household income,
wage, saving, interest rate, the educational software and hardware facilities, and the rate of return on
education. The conclusion is to increase household utility, it must strengthen innovation of human
capital investment mechanism, and through establish suitable mechanism, basic safeguard mechanism of
return on investment, and coordination mechanism to promote the human capital investment to be more
reasonable, rational and standardized.
Key words: Utility-maximizing of the household; Human capital; Investment mechanism; Income

1 Introduction
China, as a great developing nation, its population problem has been received widespread attention,
and the quantity and quality of the population is becoming the main factors of constraining
utility-maximizing of the household, as well the premise of human capital investment policy. Although
the growth rate of population is not obvious since the Han dynasty until 1949 in China, from 1949 to
1987, population net increased by more than 500 million during the 38 years, the annual average birth
rate and the annual average natural growth rate are 27‰ and 18.5‰, respectively, eight times higher
than the data of 109 years before liberation of China, three times of data in French at the corresponding
period. Since 1985, Chinese population control has slowed down the growth of birth rate and natural
population growth rate, which made declining of the number of children in the family. While the
quantity of family owned child and the prospective moderate numbers of children not only directly
affect on achieving utility-maximizing of the household, but also restricting the amount and decisions of
family human capital investment.
For many years, worldwide scholars have developed a lot of utility-maximizing of the household
models. At present, the traditional methods mainly include Becker and Leibenstein’s utility-maximizing
model of the household which has working wife, the g-logit household time-use model etc. Becker and
Leibenstein analyzed utility-maximizing model of the household in the way of utility function by
analyzing life stage which based on the life-cycle theory. [1]Wendy Lee Gramm (1975) incorporated
children into the decision-making process and assumed that the household derived utility from
commodities which are produced by using time and market inputs. [2]Junyi Zhang, Harry Timmermans,
Aloys Borgers(2002) pointed out the g-logit household time-use model, and it proposed that household
utility function is defined in the form of multilinear utility function, which can represent interactions
among household members and their activities. By introducing this household utility function into the
time allocation approach, each member's time-use functions for different types of activities are obtained.
The function for independent activities has a structure similar to the one for allocated activities, except
the weight parameters are different. [3]

2 To Analyze Utility-Maximizing of the Household
2.1 Theoretical analysis
Children could bring parents household utility and household disutility, which determine the
numbers of children and prospective children. When household utility increases, the numbers of children
tend to increase, otherwise decrease; when household disutility increases, the numbers of children tend
to decrease, otherwise increase.Then specifically, the children produce household utility for their parents:
Firstly, the prospective income will increase which children could bring to their parents in the future;
Secondly, the children provide security for their aging parents. Of course, here assumed that the increase
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rate of household utility which children bring to parents reduces successively with the increasing of
children’s quantity. Meanwhile, children bring household disutility: firstly, the expenditure of birth and
to raise including educational expense, and secondly, the opportunity cost of parents bearing children. [4]
When the social security system is not well-established, the increase of household income will drive the
increase in demand for children, and the marginal utility of adding a child will be increased accordingly;
meanwhile for the underdeveloped regions, supporting aged parents becomes children’s obligations
because of the imperfect social security system, so increasing the numbers of children for the sake of
enhancing their parents' security when they are aged, the numbers of children and prospective children
will soar significantly.
When the education system and the labor law is not well-established, the anticipated revenue will
increase with the increase in opportunities of employment and revenue, to some extent, charging against
the opportunity cost of the parents, which will reduce household disutility. Since China's labor market is
not well-established, the best transmitting signal in labor market is only education signal. Therefore, the
education level becomes an important standard of measuring personal ability, and a sign of salary level.
As a result, the final rate of return of the expenditure which parents expend on education will reduce
household disutility. However, in some poverty areas of China, without enough household income,
children's education expenses is difficult to meet the needs of children, so that parents’ expected return
on children’s education is far lower than that in other regions, which is difficult to charge against
household disutility. [5]
With the cost of having and raising children beginning to improve, the family is required a rapid
growth in human capital investment, which reduces the household utility, and results in the decline
number of children. What’s more, as the endowment insurance’s carrying out in rural China, with the
addition of increasing migrant workers and enlarging population mobility, the utility of raising children
to provide against old age declines, so that the number of children is relatively reduced.
The expected household utility, therefore, decides the human capital investment. The external
environment and related policy adjustment will encourage family to adjust human capital investment to
improve household utility.
2.2 Mathematical derivation
We divide person’s life into three stages: childhood, adulthood and aging stage. People always
make decision on the number of children in adult stage. Assuming that f i , t is the human capital of i’s
family level of , mi ,t is utility function of children’s quantity; density function n ( f i ,t ) represents
distribution of human capital,





n( f

i ,t

) df

 1 , then the human capital level of each child is

0

f i ,t 1 ; consumption in aging stage is ci ,t 1 . By evaluating logarithm of utility function, it can be:
u i , t  (1   ) log( c i , t  1 )   log( m i , t f i , t  1 )

(1)

We assume that   (0,1) . In general, raising children depends on two kinds of costs: the first one
is time cost q which every child needs and it depends on supply situation of labor market; the second
one is the education cost which parents choose for their children, or the human capital investment grade
ei ,t . Children’s quantity and quality realize the maximization of utility function by budget constraint,
therefore, the corresponding personal budget constraint as follows:

ci ,t 1  [ wf i ,t (1  m i ,t q )  m i ,t e i ,t ](1  r )

(2)

w is the average wage rate of unit labor force, r is increase rate. We assume that the interest rate and
wage rate are fixed in a certain period, they change along with domestic savings and labor force supply.
Time cost q leads to lower wages, thus reducing the parents’ human capital reserves. Also, the human
capital investment will change with f i , t . Family’s human capital investment on children depends on
the parents' education reserves. Under a certain technical condition, we assume that each child's level of
human capital meets:

fi,t1  (ei,t )  e i,t

(3)

  ( 0 ,1 ) , it is marginal productivity parameter. As to the core of utility optimization, it should be
the optimization of children’s quantity and human capital investment. The optimized children’s number
and education expenses depend on parents’ human capital reserves. At the macroeconomic level,
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m(hi ,t ) and e ( h i ,t ) point out the best choice for hi ,t of a typical family. Here, the average income of
human capital and the average birth rate are:


ht 



(4)

f i , t n ( f i , t ) df

0



mt 

 m( f

i ,t

(5)

) n ( f i , t ) df

0

Assuming utility function is convex function, and children’s quantity and human capital investment
are continuous and variable, then with fixed price, putting equation(2) and equation(3) into equation(1)
to figure out the utility-maximizing of household, and the first-order condition is:
 (1   ) m i , t

(6)
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 (1   )( wf i ,t q  e i ,t )
wf i ,t  wf i ,t m i ,t q  m i ,t e i ,t
It goes to:
e i*, t 

 qwf
1 

i ,t



m i ,t q  m i ,t e i ,t



m

*
i ,t

 0

e i ,t


m i ,t


0

 (1   )

(7)

(8)

q

Human capital soars linearly with the increase of family income, especially parents’ income, so that
ensuring children’s human capital is concave function of parents’ increasing human capital.
2.3 Utility-maximizing model
The number of children, according to the theoretical analysis on utility-maximizing of household,
could be affected by family income and family investment level on human capital as well. In this part,
we investigated the relationship among the number of Chinese children, family income and family
investment level on human capital.
(9)
born  c   1 inc   2 edu  e
Born is the number of children which the data came from birth rate; inc is per capita of household
income which the data came from per capita disposable income of urban and per capita net income of
rural residents; edu is investment which family invest on children’s education, came from enrollment
rate of China’s students above senior high school. To analyze China’s data from 1978 to 2001, we find
that to integrate the time series can figure out the self-correlation issues caused by time series, we get
conclusions:
born  c 1inc 2edu  e
(10)
34.57839
-0.000827
-0.3232
t-value（7.411095）（-2.561135） （-2.817881）
p-value（0.0000） （0.0182）
（0.0103）
From that we can find, with the increasing income, the number of children tends to decline, even
though the tendency is not obvious, the children’s birth rate declining becomes the fact. Along with
family invest more in children’s education, increased human capital investment ratio drives the decline
of birth rate.
Human capital investment depends on household income which correlates with prospective income
created by children, prospective marginal productivity and opportunity cost of bearing baby. That means
in poverty families and lagging areas, household will reduce the human capital investment for
maximizing the household utility. As to the members from poverty families, they don’t have ability of
getting more jobs or earning more than those in other regions, thus declining the opportunity cost of
raising children. In some lagging areas, investment environment, infrastructure, education level, people's
traditional life concept and customs and so on, causing imperfect labor market and the entire economic
environment, thus further restricts the further pursuit of family income. On the contrary, well-off areas
or wealthy families will increase investment in human capital in order to reduce the opportunity cost of
raising children, on the other hand to promote their future earnings in return.
In addition, household human capital investment depends on salary, savings, interest rate, the
education software and hardware facilities, and the rate of return on education. In lagging areas, parents
will reduce the investment in children’s education because they realize that the return on education is not
enough; parents would also reduce that investment as to a lower level of household wages; when interest
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rates get higher, families may also reduce the investment since they are aware of the profit of investing
on financial field is higher than that on education field.

3 Disconnections
Human capital is the engine of economic growth and the main contributor of economic
development. Especially for developing countries, increasing investment in human capital can better
absorb and digest foreign advanced technologies. So that there are a lot of scholars have focused on
human capital. Typical representatives have: Theodore Schultz (1960), and Jacob Mincer (1957), Gary
Becker (1964), etc., they successively put forward the theory of human capital. According to their
theories, we can get that one of methods to evaluate human capital investment is rate of return on
education investment:
r 

P

r

and

Y0

Y1  Y 0
S (Y 0  C 1 )

(11)
respectively refers to the average incomes of educated workers and uneducated

workers, S refers to the educational years of educated workers, C 1 refers to educational cost of a
worker in one year. The rate of return to education is proportional to income differences, which the
greater the income differences are, the more investment people put into education, and is inversely
proportional to the cost of education, the higher the education cost is, the less the investment people put
into education.
Currently, there are disconnections between human capital investment mechanism and
utility-maximizing of the household. Mainly performing on two aspects, one is household capital
investment coexists with educated unemployment, another one is the highlighted contradiction between
household human capital investment and tendentious choice of social human capital.
3.1 Coexists
As to country and household emphasis on education, the gap between people of different education
background is widening, which accordingly stimulates people to invest in human capital, also leads to
job crisis of high school graduates.[6] Educated unemployment begins to emerge. In 2005, China’s
demand proportion for college and university graduates is 2.2% and 0.2% respectively, and the
corresponding proportion of applying for job is 17.2% and 5.6%, those data show the obvious
oversupply situation. Despite the increasing contradictions between supply and demand of graduates,
there are still many families, especially urban households increasing human capital investment. That
because it is associated with the increasing household income, on the other hand, people always expect
educational return will increase in the future. What is more, on the developing trend of society, even the
benefits of higher education will not improve in the future, the quality of labor force will require a
higher level of basic education. Therefore, these families will continue to increase investment in human
capital, which led to increasing household human capital investment coexists with educated
unemployment.
3.2 Highlighted contradiction
Household human capital investment depends on household income and self-identity of human
resources, therefore, the household will spend more on children's normal education and higher education
based on limited educational finance. Conversely, the expense of vocational education investment is
insufficient. From the social level, state’s investment proportion of vocational education shows a
downward trend as well. On school enrollments of vocational middle school, it rose by an annual
average of 5% in 1985-2004. From 1999 to 2001, the school enrollments of vocational middle school
failed to rise, and on the contrary, it tended to decline with average rate by 5% in the three years. What
is more, school enrollments of vocational middle school were far below the ordinary high school, and
students of vocational middle school made up 7% of the ordinary high school enrollments averagely in
1980-2004. When the household and society face to the obviously rigid demand of enterprises for
skilled labor, the contradiction between household human capital investment and social demand for
human capital will be highlighted.

4 Mechanism Innovation
4.1 To establish the suitable guidance mechanism
Household human capital investment is a long-term process, only through guiding the suitable
development and optimizing its structure can make it play better in the process of maximizing
household utility. First of all, government should take responsibilities of organizing and leading human
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capital investment, adjusting education structure and making human capital investment program
according to the needs of social economic development and economic structure adjustment. Secondly,
forecasting the supply and demand situation and development trend of the future talent market according
to the demand of China's labor market, the mechanism can guide the direction of human capital
investment. Finally, mechanism should guide the household human capital investment to develop from
simplification to diversification along with the continuous development of the social security system,
and optimize the investment structure from part to whole.
4.2 To establish the basic safeguard mechanism
Ensuring the benefits of household human capital investment can stimulate household to invest in
human capital. In our country, the benefits of household human capital investment mainly come from
labors’ wages. It can provide the basic guarantee for the return on household human capital investment
by establishing employment coordination mechanism and minimum wage guarantee mechanism.
First of all, to establish the coordination mechanism of government, society, families and labor
market. The government should coordinate the post-setting according to the supply and demand of labor
market, to alleviate the phenomenon of increasingly household capital investment coexists with
educated unemployment. Second of all, according to the direction of social demand for human capital,
society should guide household to adjust the direction of human capital investment by optimizing the
industrial structure, which for cultivating people who are more suitable for social development needs
and improving the employment rate, so that to guarantee the basic return on household human capital
investment.
Secondly, to establish the minimum wage standards. Either the direct or indirect costs of education
is mentioned, the investment costs of high-level education is higher than that of lower-level education.
Thus, setting up multiple minimum wage standards according to the degrees of labors’ education not
only conforms to the principle of fairness in social distribution, but also guarantees investment is
proportional to income of household human capital, and encourages household to invest in human
capital.
4.3 To establish the coordination mechanism
Firstly, the mechanism should increase in national education investment, and reduce the investment
cost of educational human capital. When the education scale is enlarged, the unit investment cost of
human capital will drop. As the cost of running a school is fixed, the more educatees there are, the less
expense the educatees spend on, which will stimulate enthusiasm of investing in education, thus forming
a virtuous circle.
Secondly, the mechanism should guide rationally investment for reducing the risk of household
investment. Modern society demands people's comprehensive and coordinated development for
knowledge and skills as well as healthy body. On investing in human capital, investors should lay
emphasis on rational investment, balance the investment of educational training on household members
and health care, and optimize investment structure, to reduce the household investment risk.

5 Conclusion
With economic rapid growth, household begins to increase in children’s quality under the
background of increasing household income level, the popularization of education, and personal ability
still associating with educational history. Household shifts its emphasis on household scale to human
capital investment which its choice has become the premise and basis of realizing the household’s
utility-maximizing. Human capital investment depends on household income, wage, saving, interest rate,
the educational software and hardware facilities, and the rate of return on education. Therefore, to
increase household utility, it must strengthen innovation of human capital investment mechanism, and
through establish suitable mechanism, basic safeguard mechanism of return on investment, and
coordination mechanism to promote the human capital investment to be more reasonable, rational and
standardized.
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Abstract: This paper aims at researching the influence of Centralization Differences on
Interorganizational emergency cooperation and the intermediary role of communication behavior in
above relation. Based on related literature review, it proposes the theoretical hypotheses about the
influence of Centralization Differences and communication behavior among organizations on
cooperative relation in Interorganizational emergency cooperation. 212 grass-root commanders from
Highway Administration Squadron, Highway Patrol Squadron, Fire Squadron, Socialized Maintenance
Organization, and Emergency Rescue Organization in Hubei Province and Fujian Province serve as the
investigated respondents. Regarding research method, the paper adopts hierarchical regression analysis
for empirical research. Results have shown that Interorganizational Centralization Differences has
significant influence on Interorganizational emergency cooperation and communication behavior.
Besides, Interorganizational communication has significant influence on emergency cooperation.
Relevant conclusions of this research provide some valuable reference for improving the strategy of
emergency command and communication.
Key words: Centralization differences; Communication behavior; Interorganizational emergency
cooperation

1 Introduction
Disaster emergency disposal is an Interorganizational activity covering governments at all levels,
public service sector, health care center, volunteer, academic institution, non-profit organization and
private enterprise (Jaeryl Covington, 2006). Some centralized organization(the military, fire and others)
and relatively loose community volunteer groups to join in collaboration, this will cause different effects
on the cooperative organization(Wenger,1991).The tension of cooperation is crucial to multi-agent
collaborative performance (Moynihan, 2005) and even directly influences the success of an emergency
activity (David Mendonça, 2007). Miller (1987) carried out a research on the influence of emergency
communication to show that Centralization Differences affected communication. For instance, the
increase of centralization degree will reduce the amount of communication and consume the time of
information interaction & feedback; it precisely the opposite when the decentralization degree increases.
Thereafter, Keith James (2011) put forward that emergency activity was featured with different tasks
and disasters. He argued that empirical research method should be used to explore the action mechanism
of Interorganizational characteristics including organization’s decision structures (centralization/
decentralization) on emergency cooperation through communication.
Emergency organization cooperation refers to the Interorganizational cooperation to cope with time
pressure, uncertainty and hazardous situation. Under time pressure, Interorganizational cooperation is in
favor of completing related tasks in the shortest time as far as possible. It is easy to suffer from
normative influence in Interorganizational cooperation, i.e. all partners take task as the orientation but
never pay attention to other detailed information, and as a result, the communication channel and
information sharing among organizations will be reduced, and centralized communication model will
emerge in Interorganizational cooperation; in cases of uncertainty and hazardous situation, it is
necessary to collect mass data of spot facts, information sharing and participation will be more active,
the organizations will be more inclined to suffer from informational influence, i.e. decentralized
communication model will emerge among organizations. According to existing research findings, it is
hard to judge if emergency cooperation organizations with concentration difference (centralized
organization and decentralized organization) suffer from normative influence or informational influence
in cases of time pressure, uncertainty and hazardous situation and it is difficult to know the inner
changes to the communication behavior among them.
Based on Van de Ven(1976) Theoretical Model on Formation and Maintenance of IRs and Mohr
(1994) Interorganizational Communication Behavior Theory, this essay constructs theoretical model, in
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the hope of verifying this model with the data obtained from the survey to 212 commanders in
emergency organizations during 6 months and answering following questions: (1) Do two emergency
organizations with Centralization Differences endanger Interorganizational cooperation? (2) How does
Centralization Differences effect Interorganizational emergency cooperation through the impact of
communication? (3) In an emergency, how do the characteristics of Interorganizational Centralization
Differences affect the communication quality, information sharing and participation in cooperation, so as
to influence the inherent mechanism of cooperation? The research achievements may verify the
speculation of communication behavior in emergency cooperation, deepen and quantify the
communication theory in disaster organizational behavior, and enrich the research results of
organizational behaviors under existing time pressure; practically, it can provide efficient theoretical
support for communication mechanism design in emergency linkage; besides, it even gives suggestions
of improving the communication strategy to field emergency command team.

2 Theoretical Development and Research Hypotheses
The Model on Formation and Maintenance of IRs illustrates the formation and maintenance
process of various Interorganizational cooperation and has been applied to the empirical research on
public Interorganizational cooperation by Robert W. Ruekert(1987). Compared with Christine Oliver
(1990) Dimensional Model on Formation of Cooperation, Lois M. Takahashi and Gayla Smutny (2002)
Theoretical Model of Cooperation Window, this model holds that situation is the decisive factor for the
formation of Interorganizational relationship and emergency situation is the basic condition of
multi-agent cooperation (Agranoff & McGuire, 2003; Lawrence, 2002; Rethemeyer, 2005). The model
can meet the demand of emergency cooperation research. The Model on Formation and Maintenance of
IRs holds that situational factors and process dimensions affect the result of Interorganizational
relationship. The difference of organizational structure in situational factors, which is also the origin of
independent variables in the essay, includes Interorganizational Centralization Differences. Process
dimensions mainly include resource flow and information flow in the cooperation, but information flow,
covering the direction and density of information flow, cannot comprehensively Interorganizational
communication intention and behavior tendency. Therefore, the essay introduces Mohr and Spekman
(1994) communication behavior theory which holds that the information transfer process cannot
comprehensively reflect the connotation of Interorganizational communication and the research on
behaviors of promoting, distorting and preserving information may be more meaningful to cooperation.
Moreover, it divides the dimensions of communication behavior into “communication quality”,
“information sharing”, and “participation” to present the Interorganizational communication state. This
theory has been applied to the research on non-commercial organization cooperation by C Plewa, N
Korff and T Baaken (2013), and it can meet the demand of current research.
2.1 Centralization differences and interorganizational emergency cooperation
Drabek(1985) pointed out that the organizational structure of decentralization orcentralization
effect on emergency management has not been fully recognized, and previous researches failed to give a
definition or detailed illustration for Centralization Differences among cooperating organizations. This
essay defines the Centralization Differences among cooperating organizations as the difference in the
concentration of multiple emergency cooperating organizations’ decision-making power on senior
managers of current organization’s command team in the emergency field, namely, decentralization –
centralization. Thus, Interorganizational cooperation with Centralization Differences means that
organizations that concentrate their decision-making power on senior managers of on-site command
cooperate with organizations that concentrate their decision-making power on senior managers of
off-site command instead of concentrating their decision-making power on senior managers of on-site
command.
Based on Baumgartner and Jones (1993) concept of punctuated equilibrium, Scott E. Robinson
(2006) argued that emergency cooperation should be an objective state that could be subjectively
perceived by emergency organization and reflect the efficiency and quality of Interorganizational
emergency cooperation. Tripp Sondak and Bies (1995) believed that the cooperation among commercial
organizations could be reflected in following three aspects: the enhancement of participants’ economic
benefits (including cost reduction, resource extension, and market share improvement), the improvement
of cooperating organizations’ social status, and the organizations (organization leaders) psychological
satisfaction. Based on the understanding of the cooperation among commercial organizations, it is
believed that the cooperation can be judged objectively and subjectively. Subjectively, the judgment is
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made via organization leaders’ satisfaction with the result or state (status enhancement and
psychological satisfaction) of emergency cooperation; objectively, it is made by taking time saving in
emergency cooperation, the mitigation of financial loss, and the reduction of casualties as criteria.
According to John P. Ulhøi (2007) views, cooperation relationship is not only a perceivable
psychological process but also the final result of complex social system mechanism and process, and it
reflects the performance of Interorganizational cooperation. Thus, this essay takes effectiveness as the
dimension to measure emergency cooperation and defines emergency cooperation as the degree to
which the time is saved and the social benefit is maximized in emergency cooperation, and as well the
objective evaluation of cooperation relationship.
In emergency cooperation, the organization’s decision-making structures (centralization/
decentralization) have effect on Interorganizational cooperation (Wenger, 1991; Waugh, 2004).As for the
reasons, firstly, as on-site senior managers hold the decision-making power of decentralized
organization, they can make a decision rapidly and flexibly; but the decision-making power of
centralized organization is held by off-site senior managers, so the decision cannot be made rapidly. In
an emergency rescue under high time pressure, one side’s slow decision-making will certainly affect the
whole rescue activity, so as to influence the emergency cooperation. Secondly, when centralized
organizations make a decision, they give consideration to the overall situation (Drabek, 1968) ,but to
expand their legitimacy, decentralized organizations such as volunteer organization are more likely to
engage in works with social influence rather than behind-the-scenes emergency works, so as to result in
disharmonious relationship with centralized organizations in emergency cooperation. Thirdly, with a
“distrustful” attitude towards decentralized organizations, centralized organizations hold that the
fragmented and loose work procedure of decentralized organizations will lead to repeated supply of
rescue service and action conflict, so as to cause dispersive rescue force and low efficiency, and as a
result, when a disaster comes, it will be difficult for them to play their due roles independently and even
bad consequence will be brought about in spite of good intention, which will affect the cooperation
between two sides. Therefore, according to the above analysis, the essay proposes following hypotheses:
H1: The Centralization Differences among cooperating organizations has negative impact upon
Interorganizational emergency cooperation.
2.2 Intermediary function of communication behavior
Communication is the exchange tool (Quarantelli & Dynes, 1977), interactive behavior (Katherine
R, 2008) and transmission process (Comfort, 2007) among emergency organizations. Based on previous
researches, Naim Kapucu (2010) put forward that emergency communication was the process of
participants’ mutual understanding and information transfer (in addition to objective facts, information
also includes policy, prospect, gossip, emotion, frustration and experience). In Naim Kapucu’s mind,
emergency communication not only includes objective information such as event state and disposal
effect, but also contains communicators’ subjective judgment and intention, and it is participants’
communication behavior by virtue of the exclusive information transmission skill and interaction among
cooperating organizations throughout the whole emergency cooperation process. The research on
traditional commercial organizations holds that communication behavior is information acquisition and
distribution method (Carter, 1973) and restrictive communication skill (Liu L, 1992) used by people to
guide (control) cooperators, including frequency, information flow, quality and a set of special kills
(Chickery J. Kasouf, 2006); its dimensions contain the depth and frequency of communication (Marcus
M. Stewart, 2008). Different from traditional theoretical paradigm of communication, communication
behavior pays little attention to information and its transmission process but focuses on the
characteristics of communication behavior among cooperators. The essay argues that Interorganizational
emergency communication behavior refers to participants’ tendency of guiding and controlling the
direction and process of cooperation by making use of skill-set-specific behaviors (positive, active,
negative, distorted, and postponed information transmission, or strategies such as information control
and political communication). Emergency communication behavior is of following characteristics: (1)
purposefulness, i.e. cooperators tend to adopt some communication strategy with a purpose; (2)
perceptibility, i.e. the intensity of communication strategy adopted by cooperators can be perceived by
other side involved; (3) controllability, i.e. cooperators’ tendency of adopting some communication
strategy can be subjectively controlled. Based on Jakki Mohr (1994) research achievement, the essay
proposes three dimensions of communication behavior: communication quality, information sharing and
participation. Communication quality refers to the degree of timeliness, accuracy and credibility of the
information exchanged by both cooperating sides (Daft and Lengel, 1986); information sharing refers to
the degree of sharing critical and exclusive information as well as informing other cooperating
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organizations the change in requirements and the change in the influence on other organizations in
advance (Dwyer and Schurr, 1987; Anderson and Narus, 1990); participation refers to the degree to
which cooperators participate in plan and strategy making (Mohr and Spekman, 1994).
Doud and Rubenstein (1966) argued that highly centralized organizations’ low internal
communication and tolerance made it difficult to maintain a feasible Interorganizational communication
network. Such hierarchically restrictive power system constitutes a rigid structure to prevent good
communication among cooperating organizations. Just as Guy (1992) said, “When the communication
becomes stiff, its usefulness and credibility of information channel is gone.” In the case of
Centralization Differences among organizations, too many communication links in centralized
organizations will extend the time and even cause the accuracy, completeness and credibility of
information to decline; besides, as decentralized organizations are generally volunteer organizations
with low legitimacy, centralized organizations are always skeptical about decentralized organizations,
and such skeptical attitude will cause the lack of real understanding of information, misunderstanding of
information and declined quality of information in communication.
The difference in organization’s centralization structure leads to the wide gap of understanding
each other’s operating practice and causes the difficulty in information sharing. As for reasons, in the
first place, when participating in emergency rescue, the emergency organization has different
responsibilities. If an organization shares its critical information with other cooperating organizations,
its responsibilities and obligations will be supervised externally to different degrees. Although
decentralized organizations are willing to share their critical information with others for more resources
and higher legitimacy, to centralized organizations, when their behaviors are supervised, it will not only
reduce their autonomy and make their workflow out of control, but also go against protecting them in
accountability. Thus, in cooperation between decentralized organizations and centralized organizations,
centralized organizations seldom share their critical information with the other side. In the second place,
organizations with Centralization Differences generally have different professional fields. In an
emergency under high time pressure, limited to problems such as professional language and functional
boundary, it is difficult for cooperating parties to understand each other’s exclusive information
accurately and completely, thus lowering their intention of information sharing. In the last place,
emergency activities are carried out in cases of high time pressure, strange partners and uncertain task,
so it is difficult for organizations with Centralization Differences to fully understand what information
the other side requires and what information will affect the other side in a short time (Nitesh Bharosa et
al., 2010). All of these will cause difficulty in information sharing.
In Interorganizational cooperation, the Centralization Differences will affect participation, too.
Miller (1987), Pearson (1992), Yammamarino and Naughton (1988) researched the effect of
centralization on emergency communication to show that the higher the centralization degree is, the less
the communication frequency will be. Emergencies are often highly uncertain. To better remain their
social status and image and avoid taking unnecessary risks and responsibilities, centralized organization
just express their own emergency plan and resource demand in emergency disposal, but refuse to give
comments for strange procedure, thus resulting in low intention to participate in communication.
Although the initiative, flexibility and communication openness of decentralized organizations similar to
volunteer organization are in favor of participating in communication and accelerating the
decision-making process, the lack of right protection, financial support, knowledge & skill and good
psychological quality not only causes the waste of resources to some extent, but also lowers volunteers’
participation intention in the process of rescue (Zhao fuqiang, zhang hong, & Chen Yun,2011).
To sum up, Centralization Differences has negative impact on communication quality, information
sharing and participation. Therefore, the essay proposes following hypotheses:
H2a: The Centralization Differences among cooperating organizations has negative impact on
communication quality.
H2b: The Centralization Differences among cooperating organizations has negative impact on
information sharing.
H2c: The Centralization Differences among cooperating organizations has negative impact on
participation.
Communication quality is a key link in information transmission (Jablin et al., 1987). In all
cooperative relations, communication quality is an important factor of successful cooperation. Timely,
accurate and credible information transmission is very important to Interorganizational cooperation.
MacNeil (1981) and other scholars put forward that honest and open communication among
organizations could promote mutual understanding among organizations so as to harmonize the
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cooperation. The researches of Jakki Mohr and Robert Spekman (1993) have shown that the higher the
communication quality in cooperation is, the better the relationship between cooperators will be. The
emergency response scale of important events may require the communication among personnel
fragmented in geography and time, which increases the requirement for timely and accurate information
feedback in relevant circumstances (Drabek, T.E. and McEntire, D.A., 2002). One of the challenges to
emergency cooperation is the high requirement for timely information (Rui Chen et al., 2007). If
information is not exchanged timely, accurately and credibly, it will affect the decision-making quality
among organizations and cause inconsistent behaviors among organizations, so as to influence
Interorganizational cooperation.
In Interorganizational cooperation, information sharing can help to reduce information asymmetry
among organizations. The more important information shared among partners, the more effective and
timely their decision-making will be, which will be finally more conductive to successful cooperation
(Michel C.T. Phan et al., 2005). Mosad Zineldin and Patrik Jonsson (2000) pointed out that the degree of
information exchange is an important factor to determine cooperators’ mutual understanding and
enhance their cooperation relationship. If organizations share their exclusive information with each other,
it is in favor of understanding complex, dynamic and gradually evolving emergencies and providing
useful information for decision-making, so as to enhance organizations’ cooperation (Paton et al.,1999;
Smallman, 1999). But if organizations refuse to share resources and information with other cooperators,
they will distrust each other, so as to cause contradiction and conflict, thus lowering the quality of
cooperation.
Driscoll’s (1978) research has found that organizations participation in plan and decision making
has important effect on cooperation, for it is in favor of realizing the objective expected by organizations
and indicating the direction of efforts to be made. In highly participation of cooperating parties, both
parties’ personnel will approve and understand each others’ values and ideas, thus enhancing trust in
each other, and partners’ trust relationship can help to improve effective cooperation relationship among
organizations. The investigation and statistical analysis of Nitesh Bharosa et al. have shown that related
organizations participating in emergency response agree that participation is of great importance to the
success of their organizations and the whole cooperation activity. In the process of emergency
cooperation, a great deal of interaction and exchange among related organizations is needed for more
efficient plan and decision, so as to improve the efficiency of Interorganizational cooperation (Jakki
Mohr, 1994).

Communication
Quality

H2a
Centralization
Differences

H2b

H2c

Information Sharing

H3a
H3b

Participation

Interorganizational
Emergency Cooperation

H3c

H1
Figure 1

Theoretical Frame

Based on the relations predicted by H1 and H2, the essay proposes following hypotheses about the
intermediary effect of communication behavior:
H3a: Communication quality mediates the relations between Centralization Differences and
Interorganizational emergency cooperation; Centralization Differences will lower the Interorganizational
communication quality, thus reducing the cooperative relationship.
H3b: Information sharing mediates the relations between Centralization Differences and
Interorganizational emergency cooperation; Centralization Differences will lower the Interorganizational
information sharing, thus reducing the cooperative relationship.
H3c: Participation mediates the relations between Centralization Differences and Interorganizational
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emergency cooperation; Centralization Differences will lower the Interorganizational participation, thus
reducing the cooperative relationship.

3 Research Design
3.1 Questionnaire design
This research adopts internal consistency to measure the correlation among each item of the
questionnaire. There are many measurement methods of internal consistency. The  coefficient proposed
by Cronbach is the most common reliability in current social sciences research. The larger Cronbach’s 
value is, the higher the overall reliability of the measuring items will be. This research takes  > 0.7 as
the criterion to evaluate the overall reliability of the questionnaire and the reliability coefficient after
item deleting as the basis to reject single items. The EFA is used to test the construct validity of the
questionnaire; KMO > 0.7 and Bartlett’s sphericity test significance are taken as the criteria to evaluate
sample correlation test; at last, that whether the extracted common factors meet the expected design
serves as the basis to evaluate the validity of the questionnaire.
To ensure the quality of measuring tools, the research firstly collects and organizes initial
measuring indexes via literature research, sample interview, brainstorming method and expert interview.
Secondly, the respondents needs to evaluate the decision structure of the organization, judge the
organization decision whether or not to grant the top management headquarters site, if the organizational
decision rights granted top management headquarters site, then let the respondents fill with
decision-making power does not grant the cooperation management headquarters site organization in the
questionnaire, if the organizational decision-making power does not grant the top management
headquarters site, fill and decision rights granted by the cooperation of top management headquarters
site organization. Regarding the measuring items, this essay uses the measurement for relevant variables
in previous researches for reference and modifies it properly to make it in line with the emergency
cooperation research in this essay, e.g. it deletes items with repeated meaning which may easily arouse
participants’ boredom, deletes items suitable for supply chain partnership but against emergency
cooperation, and modifies items between both sides to unilateral items. To guarantee the reliability and
validity of measuring items, the essay carries out classification test for measuring items and pre-test for
small samples after the first draft of questionnaire is designed, to modify unclear and inscrutable items
that affect the analysis of reliability and validity; finally, 16 simplified measuring items have been
obtained. Likert’s Seven Scaling Method is used to measure the value of items. The measurement for
communication behavior is reflected from three aspects such as communication quality, participation
and information sharing according to Mohr and Spekman (1994)’s three dimensions of communication
behavior; there are totally 9 measuring items in communication behavior scale. The measurement for
cooperative relationship is reflected through the satisfaction with cooperation based on Geyskens (1999)
and Bies (1995)’s researches; there are totally 4 measuring items in cooperation scale and totally 3
measuring items in Centralization Differences scale.
3.2 Data source
The respondents investigated by this research include traffic police of highway in Hubei Province,
relevant detachment of highway administration squadron in Hubei Province, relevant detachment of fire
squadron in Hubei Province, relevant detachment of highway patrol squadron in Hubei Province, traffic
police of highway in Hubei Province, and principals of various emergency rescue organizations attached
to mine rescue team in Sichuan Province. These respondents used to have an emergency cooperation
with other organizations. The bases of selecting above respondents include: (1) above respondents are
distributed in industries (fields) such as mine, highway traffic and dangerous chemicals, which are
important areas of constructing emergency rescue team in national “12th Five-year” safety production
plan; (2) after associating with leaders of above organizations, researchers learnt that above
organizations used to have an emergency cooperation with other organizations. The formal questionnaire
investigation was carried out from July 10, 2013 to September 12, 2013, and a total of 282
questionnaires were recovered, Eliminate information incomplete and obvious error invalid
questionnaire, 212 effective questionnaires were taken back, with an effective rate of 75.2%. The sample
structure of this investigation is shown in Table 1.
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Table 1
Category

Variables

62

29.25%

28 to 45 years old

112

52.83%

45 years of age or older

38

17.92%

male

175

82.56%

female

37

17.45%

Highway Patrol Squadron

16

7.55%

Mine Rescue
Highway Administration
Squadron
Non-profit organization

63

29.72%

79

37.26%

54

25.47%

less than 5 years

24

11.32%

5-8 years

159

75.00%

Gender

Work experience

Degree of education

more than 8 years

29

13.68%

graduate or above

9

4.25%

regular college course

97

45.75%

junior college

98

46.23%

else

8

3.77%

principal

96

45.75%

Duty

The emergency type

Percentage

under the age of 28
Age

Unit of industry

Sample Structure
Frequency

deputy

116

54.72%

dangerous chemical hazards

32

15.09%

mine disaster

29

13.68%

earthquake

37

17.45%

urban infrastructure

31

14.62%

traffic accident
freezing rain and snow
disasters

58

27.36%

25

11.79%

4 Results of Data Analysis
4.1 Test for the reliability and validity of the scale
To ensure the validity of the research, the essay firstly carries out exploratory factor analysis to the
questionnaire and applies SPSS19.0 statistical software to rejecting measuring items with factor loading
less than 0.5 by means of Varimax rotation. The result has shown that five variables are finally divided,
including Centralization Differences, communication quality, information sharing, participation and
cooperative relationship, which is consistent with previous classification. The exploratory factor analysis
model of this research is of clear structure, with an accumulative variance interpretation rate reaching
82.168%. The KMO value 0.774 is greater than 0.7 and Bartleet is significant, which indicates that
factor analysis is applicable to the scale.
This research makes use of Cronbach’s Alpha coefficient of internal data consistency to test the
reliability of formal scale. Through analysis, following results have been achieved: in the measurement
of Centralization Differences, the reliability coefficient Cronbach’s α of the scale is 0.908; in the
measurement of communication quality, the reliability coefficient Cronbach’s α of the scale is 0.901; in
the measurement of information sharing, the reliability coefficient Cronbach’s α of the scale is 0.889; in
the measurement of participation, the reliability coefficient Cronbach’s α0.871; in the measurement of
Interorganizational emergency cooperation, the reliability coefficient Cronbach’s α of the scale is 0.911.
All of these test results are greater than 0.7. According to the research recommendation of Hair et al.,
Cronbach’s Alpha coefficient should be above 0.7, so all variable measurement scales in this research
are of good reliability.
The validity test of the scale includes convergent validity test and discrimination validity test. In
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Table 2, the factor loading of all measure indexes in their construct is more than 0.6, so it passes
convergent validity test. From Table 3, it can be seen that the minimum square root of variance extracted
of five variables is 0.839 (more than 0.50), and it is greater than the maximum value (0.367) of
correlation coefficient among all variables, which indicates good discrimination validity test.
Table 2
Variables
Centralization differences

Communication
quality

Information
sharing

Participation

Interorganizational emergency
cooperation

Results of Confirmatory Factor Analysis
Test items
Standardized factor loading

T value

JQ1

0.96

18.16

JQ2

0.82

14.16

JQ3

0.85

15.01

ZL1

0.95

17.83

ZL2

0.77

13.06

ZL3

0.88

15.75

FX1

0.97

18.17

FX2

0.80

13.67

FX3

0.80

13.55

CY1

0.96

17.26

CY2

0.72

11.71

CY3

0.82

13.88

GX1

0.90

16.37

GX2

0.82

14.19

GX3

0.84

14.65

GX4

0.84

14.85

Table 3

Square Root Factor AVE Value（Shown in Bold）and the Factor Correlation Coefficient
Mean
Standard
Variables
JQ
ZL
FX
CY
GX
value
deviation
Centralization
4.458
1.164
0.879
differences（JQ）
Communication
4.035
0.994
-0.272**
0.839
.
quality（ZL）
Information
4.184
1.162
-0.185**
0.092
0.870
sharing（FX）
0.997
-0.264**
0.105
0.125
0.860
participation（CY） 4.256
Interorganizational
emergency
4.002
1.085
-0.204**
0.239**
0.367**
0.205**
0.850
cooperation（GX）
NOTE: N=212 ； *p<.05, **p<.01

4.2 Model fitting and hypotheses testing
This research introduces the survey data into theoretical model and adopts covariance modeling
(LISREL method) to analyze the structure of the whole model. The overall fitting parameters of the
model are as below: chi-square value is 120.75; freedom degree is 94; Chi2/df is 1.28 (more than 1 and
less than 3); NFI=0.95, NNFI=0.98, CFI=0.99, IFI=0.99, RFI=0.94, GFI=0.93, AGFI=0.90, all of which
are more than 0.90; RMSEA=0.037, less than 0.08; thus, the whole model is of good fitting degree.
As for the research hypotheses, the essay adopts hierarchical regression for testing, with analysis
results shown in Table 4 and Table 5. Regarding the mediating effect of communication, according to
Baron and Kenny’s suggestion, mediating effect must exist under following conditions: (1) independent
variable has significant effect on dependent variable; (2) independent variable has significant effect on
mediating variable; (3) mediating variable has significant effect on dependent variable; (4) when
independent variable and mediating variable are substituted into regression equation simultaneously to
explain dependent variable, the effect of mediating variable is significant but that of independent
variable disappears (full mediating effect) or weakens (partial mediating effect).
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Table 4

Centralization Differences on Communication Behavior
Intervening variable：communication behavior
M1

M2

M3

M4

Age

0.059

0.051

0.072

0.060

Gender

0.046

0.045

0.038

0.019

-0.270***

-0.187**

-0.266***

Control Variable

Independent Variable
Centralized differences
2

R

0.006

0.079

0.041

0.074

△R2

0.006

0.073***

0.035**

0.070***

5.909**

2.939*

5.504**

F
0.587
NOTE：N=212 ； *p<.05，**p<.01，***p<.001
Table 5

The Relationship Between Centralization Differences and Interorganizational Emergency
Cooperation：The Intermediary Role of Communication Behavior
Outcome variable：Interorganizational emergency cooperation
M5

M6

M7

M8

M9

Age

0.124

0.119

0.109

0.144*

0.129

Gender

0.158*

0.158*

0.149*

0.145*

0.155*

-0.200**

-0.150*

-0.135*

-0.155*

Control Variable

Independent Variable
Centralized differences
Intervening Variable
Communication quality

0.185**

Information sharing

0.346***

Participation
R2

0.167*
0.041

0.081

0.113

0.196

0.107

0.041*

0.040**

0.032**

0.115***

0.026*

F
4.469*
6.102**
NOTE：N=212 ；*p<.05，**p<.01，***p<.001

6.561***

12.597***

6.193***

2

△R

The analysis results have shown: Firstly, the regression result in Table 5 reveals that centralization
(M6, r=-0.200, p<0.01) has significant negative effect on cooperative relationship, so H1 is valid.
Secondly, the result in Table 4 reveals that Centralization Differences (M2, r=-0.270, p<0.001; M3,
r=-0.187, p<0.01; M4, r=-0.266, p<0.001) has significant negative effect no communication quality,
information sharing and participation, so H2a, H2b, and H2c are valid. Thirdly, after mediating variable
(communication behavior) is added, communication behavior (communication quality, information
sharing and participation) has significant positive effect on cooperative relationship (M7, r=0.185,
p<0.01; M8, r=0.346, p<0.001; M9, r=0.167, p<0.05); meanwhile, the regression coefficients of
Centralization Differences (M7, r1=-0.150, p<0.05; M8, r2=-0.135, p<0.05; M9, r3=-0.155, p<0.05) still
have significant negative effect, but the significant effect weakens obviously, which indicates that since
the mediating variable – communication behavior is added, Centralization Differences reduces its
significant effect on cooperative relationship. According to Baron and Kenny’s judgment logic for
mediating effect, it can be seen that communication behavior plays a partial mediating role between
Centralization Differences and cooperative relationship, so H3a, H3b, and H3c are valid. Thus far, all
hypotheses are valid.

5 Conclusions and Discussions
5.1 Theoretical significance
Different emergency cooperation organizations have different forms of centralization and
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decentralization, so their communication with other cooperation organizations shows different
characteristics. Different forms of centralization, decentralization, and communication affect cooperative
relationship.
Firstly, through empirical not only confirms that the Waugh (2004) Centralization Differences has
negative effect on cooperation, and enriches the behavior theory of disaster organizations., also confirms
that Keith James (2011) part of the research framework.
Secondly, the research verifies that communication behavior plays a mediating role between
Centralization Differences and Interorganizational emergency cooperation.The essay uses Mohr and
Spekman (1994)’s communication behavior theory for reference, to comprehensively and profoundly
present the communication behavior in the process of cooperation. Through empirical analysis, it is
found that good communication among organizations effectively improves emergency cooperation,
which clearly reveals the “black box” that Centralization Differences affects emergency cooperation
through communication behavior. The research enriches the understanding of Interorganizational
communication behavior in behavior theory of disaster organizations.
Thirdly, It has shown that the communication behavior among emergency organizations with
concentration difference is more likely to abide by the action of normative influence in cases of time
pressure, uncertainty and hazardous situation, i.e. Interorganizational communication channel and
information sharing in emergency disposal will be reduced. Thus, the research expands the adaptability
of herd behavior in the field of emergency management cooperation. Besides, as an exploratory research
in the field of emergency management, the essay has reached some conclusions, which will provide
relevant basis and some beneficial foundation for further development of this field.
Fourth, the essay adopts statistical analysis method to conduct a quantitative research on
emergency cooperation, which makes up for the regret of the lack of empirical research in the field of
disaster organization behavior theory left by Nitesh Bharosa (2009), Havidán Rodríguez (2009), David
A. McEntire (2002), et al. Therefore, this essay has made some contributions to methodology.
5.2 Practical significance
From the research results of this research, following realistic guiding significance can be achieved:
(1) in the practice of emergency management, it is essential to establish an information communication
framework for the timeliness, accuracy and credibility of information, so as to improve the quality of
information communication among organizations; (2) incentive measures should be made, to encourage
cooperation organizations to actively participate in plan and decision making, so as to strengthen other
organizations’ understanding and trust in current organization; (3) it is necessary to build an effective
communication mechanism for communication and interaction among organizations, to promote
organizations to coordinate the conflict of Centralization Differences through frequent and open
information exchange, so as to achieve ordered and efficient interaction among cooperation
organizations.
5.3 Limitations and future research orientation
Limited to research design and method, there are some deficiencies of this research. First of all, the
Interorganizational emergency cooperation scale used in this essay is developed under the background
of western business organizations. Although this scale is of great measurement stability in this research,
in fact, there are some differences in culture, business organization and emergency organization between
China and the West. Hence, follow-up research can be carried out from the situation of China’s
emergency organizations, to work out local Interorganizational emergency cooperation scale, so as to
make the measurement closer to and better reflect local phenomena. Moreover, limited to research
breadth, the essay merely studies the effect of Centralization Differences on Interorganizational
emergency cooperation and its action mechanism (mediating mechanism). In follow-up research,
researchers can further explore the effect of other variables (such as legitimacy difference and resource
difference) on Interorganizational emergency cooperation and its action mechanism, to accumulate more
theoretical and empirical foundation. In addition, although this essay verifies that communication
behavior plays a mediating role between Centralization Differences and Interorganizational emergency
cooperation, it fails to consider whether or not the situation of emergency cooperation plays a regulating
role between Centralization Differences and communication behavior. In future research, researchers
should try to elaborate the action mechanism between Centralization Differences and emergency
cooperation from the perspective of the situation of emergency cooperation (such as the complexity of
task). At last, the samples of this essay are obtained from organizations including highway patrol, road
administration, mine rescue team, fire squadron, etc. Although it is expected that other
emergency-related organizations also show influence relations and models obtained in this essay, a

·778·

Proceedings of the 11th International Conference on Innovation & Management

conclusion cannot be reached arbitrarily yet based on existing data. Follow-up research can involve an
investigation for broader emergency-related organizations, to further verify the conclusions obtained in
this essay.
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Abstract: The topic about group decision is now a hot theoretical discussion. Based on the existing
research, this paper puts forward organizational culture and group decision hypothesis. And by carrying
out questionnaires to enterprises’ employees, SPSS software is used to make system analysis to confirm
that organizational climate plays an intervening role in the relationship between organizational culture
and group decision, which provides a new angle of view and path to solve the problem during the
process of enterprises.
Key words: Organizational culture; Group decision; Organizational climate; ANOVA; Test of
Homogeneity of Variances

1 Introduction
Faced with the pressure of globalization and world economic, culture atmosphere within
organizations has also timely been changing corresponding to this. So has the quality of
decision-making. Thus, scholars begin to pay more and more attention to the study of decision making,
including whose effect factors.
The main characteristics of the group decision are in that it can absorb knowledge and experience
from different scholars and it can also make up the lack of personal knowledge and experience relying
on the wisdom of the group [1]. According to this, group decision should be preferred in the real life.
Otherwise, there are so much conflicting results in the research of group decision, the most fundamental
reason of which is that such researches are under different culture background respectively. Meanwhile
Hofstde (1990) in his related studies on organization culture mentioned that different culture gives
different employee behavior model [2]. Although large numbers of experts have taken culture as a
variable to affect group decision, they have not give further explanations about the mechanism between
culture and group decision.
So in this paper, we firstly classify organizational culture into four types following inner/ outer and
elastic/ control. In the later part, we analyze and explore the mechanism on the basis of collected data.

2 Theoretical Deduction and Assumptions
Lu Meiyue (2006) mentioned that organizational culture affects the inter-relationship between team
members and leadership effectiveness through communication, decision making and leadership [3].
Ajzen (1991) adopted his action theory to explain this phenomenon: among the interaction of belief,
behavior and environment, internal and external motivation greatly promotes the employee behavior,
along with which environment plays a critical role in the process [4].
Generally, we believe that group decision behavior = f (individual characteristics, decision-making
thinking, organization perception). That is to say, group decision is the consequence of the interaction
among individual characteristics, decision-making thinking and organization perception [5]. The above
function reveals group decision making works through the number sets and behavior sets, while its
results are confined by the process of group interaction.
Zheng Qingxiang (1991) found that each organizational culture type performs significant
differences to others. When the enterprise culture tends to be elastic guide (that is support type and
innovative culture), cognition to external deterministic to the environment will be higher, while degree
of organization structure will be lower; When the enterprise culture tends to be control guide (that is
efficiency culture and bureaucratic culture), cognition to external deterministic to the environment will
be lower, while degree of organization structure will be higher [6]. Based on above analysis, the
following hypothesis is put forward:
H1: Organizational culture will affect group decision, and the influence of different organizational
culture types on group decision vary greatly.
Organizational culture and organizational climate have one same concern which is social
psychological environment within the organization. Dension (1996) thought that organizational culture
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and organizational climate research both focus on the emergence and effect of social situation. At a
deeper level, they also tend to describe the general characteristics and its sustainability of organization
social background. In the same way, the interaction between individual and organization also affects
social situation emerged by individual and organizational interaction [7].
Adams (2006) thought that culture is rooted in history, which needs long-term shape and form, and
the atmosphere is also closely related to thoughts, feelings and behaviors of organization members.
Organizational climate and organizational culture is a pair of concepts which are familiar to each other
and distinguish from each other. Chen Weiqi, Tang Jing (2000) argue that organizational climate
research is a continuation of organizational culture research. Meanwhile individual and organization
affects organizational climate through the formation of organizational culture. Moran and Volkwein
(1992) gave that organizational culture affects organizational atmosphere significantly [8]. Furthermore,
Kopelman, Brief and Guzzo (1990) have adopted the organizational climate as intermediary variables
for further study in the study on the relationship of organizational culture with other variables [9]. Based
on above analysis, the following hypothesis is put forward:
H2: Organizational culture will affect organizational climate, and the influence of different
organizational culture types on organizational climate vary greatly.
Organizational climate research paradigms mainly are: acting as an independent variable affecting
other variables, being an intervening variable between two variables, or performing as a dependent
variable affected by other variables. This paper takes organizational climate as an intervening variable
between the two variables.
Scholars classified organizational climate dimensions according to different research purposes.
Litwin and Stringer (1968) divided organizational climate into three types: achievement, power and
ownership [10]. Sherman and Olsen (1996) proposed other dimensions of organizational climate mainly
including support, autonomy and risk tolerance, open communication and conflict management, open,
and so on. At the same time, the leadership dimension should also be included the dimension of the
organizational climate proposed by Chen Weizheng, Li jinping (2005) [11].
Based on above analysis, the following hypothesis is put forward:
H3: Organizational climate plays an intermediary role in the relationship between organizational
culture and group decision.

3 Empirical Analyses
3.1 Sample and data collection
The background of this investigation is Chinese enterprise situation. When official research started,
we mainly chose objects from the private manufacturing enterprises in Guangxi, Henan of China.
The formal questionnaire takes paper and Internet two forms. 241 questionnaires doled out,
including 150 online, 201 recycled. Recovery rate 83.4%, effective questionnaire 181, effective rate
75%. Questionnaires recovery is between March and May 2014. This sample (N = 181) features are as
follows: gender, male 43.7%, female 56.3%; Age, under the age of 25 (33.2%), 25 to 30 years old
(53.7%), 31-40 accounted for 12.1%, over 40 accounted for 1.1%; Degree, high school or technical
secondary school, and the following accounted for 6.8%, 43.2% college, bachelor degree or above
accounted for 50.0%.
3.2 Statistical tools
This paper analyzes sample data with SPSS26.0.
3.3 Variable measurement
3.3.1 Organizational culture measurement
Developed by Cameron, Hofstede, organizational culture is recognized in academia, and its
stability is verified in empirical study. Based on the scale, parts items are modified to conform to
China’s enterprise. The organizational culture scale with 16 items is formed.
3.3.2 Organizational climate measurement
This research adopts the Chen Weizheng (2006) Organizational climate scale, which is now used
more widely at home and abroad and which is built on the basis of the scale proposed by Litwen &
Stringer (1968).
3.3.3 Group decision measurement
This article measures group decision from group decision process satisfaction and group cohesion.
The group decision process satisfaction is measured from the effectiveness, coordination, fairness,
understandability and satisfactory by the Green and Taber scale, which has been proved good
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consistency levels under the background of Chinese culture [12][13].
3.4 Empirical results analysis
3.4.1 Organizational culture, organizational climate and group decision analysis
To examine the influence of organizational culture on the organization climate, group decision, this
study employs covariance analysis (ANCOVA), in which the control variable is introduced as a
covariate variable, with independent variables to analyze the impact on the dependent variable, thus to
reflect levels of the influence of independent variable on the dependent variable more clearly. It’s shown
in table 1.
Table 1

Covariance Analysis of Control Variables
Organizational climate
Control variable and independent variable
value of F
Enterprise type
0.450
age
0.180
Control variable
sex
0.115
Degree
0.304
Independent variable
Organizational culture
3.960***
R2
0.960**
Adjusted R2
0.826**
N
181
*P<0.05, **P<0.01, ***P<0.001

Group decision
value of F
1.852
1.435
0.090
0.901
5.875***
0.948
0.783
181

The results show that the organizational culture affects significantly both organizational climate
and group decision.
Employ excel software to classify organizational culture, calculating the average scores
respectively in four dimensions according to organizational culture type theory. Here, we have
innovative organizational culture 48, supportive organizational culture 34, efficiency organizational
culture 65, and bureaucratic organization culture 34. Later we use Test of Homogeneity of Variances to
detect whether overall variance of the four samples are the same. It’s shown in table 2.
Table 2 Test of Homogeneity of Variances on Organizational Climate and Group Decisions
category
Levene Statistic
df1
df2
sig
Organizational Climate
0.995
3
177
0.397
Group Decisions
0.750
3
177
0.523

When we introduce organizational climate as the dependent variable, we have P=0.397; When we
introduce group decision as the dependent variable, we have P=0.523. They are both greater than the
significant level 0.05. So on the whole the variance of each sample is the same, we can move to the next
test.
Next, we adopt the single factor analysis of variance (one way ANOVA) to examine the different
influence of different types of organizational culture on organization atmosphere and group decision. It’s
shown in table 3.
Table 3

Assumptions

One Way – ANOVA Analysis
Organizational culture types
innovative
efficiency
supportive
organizationa
organizational
organizational
l culture
culture
culture

average value of group
decision
standard deviation of
group decision
average value of
organizational climate
2
standard deviation of
organizational climate
n
*P<0.05, **P<0.01, ***P<0.001

bureaucratic
organizationa
l culture

3.70

3.47

3.32

2.91

0.099

0.059

0.075

0.094

4.21

3.96

3.82

3.52

0.099

0.058

0.076

0.095

34

65

48

34

1

Value of
F

14.388**
*
10.822**
*
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The results show that F value of group decision is significant on the level 0.05, while F value of
organizational climate is significant on the level 0.001. So we obtain the conclusion that there exist
significant differences under the four different organizational cultures. Here, H1 and H2 are partly
confirmed: Organizational culture will affect organizational climate and group decision. Later, we will
give the rest proof.
3.4.2 Organizational culture, organizational climate and group decision test
We will use regression analysis in SPSS to test the relationship. It’s shown in table 4.
Table 4 Organization Culture Types, Group Decision and Organization Climate
R and coefficient
Adjusted

R2
△R2
F
variables
R2
group decision
0.694
0.687
0.694
104.28***
0.851***
innovative
organizational
organizational
0.677
0.670
0.040**
96.573**
0.886
culture
climate
group decision
0.445
0.436
0.445***
50.567***
0.667***
efficiency
organizational
organizational
0.618
0.612
0.056
101.82
0.786
culture
climate
group decision
0.723
0.715
0.723***
83.715***
0.833***
supportive
organizational
organizational
0.784
0.778
0.045
116.34
0.823**
culture
climate
group decision
0.667
0.657
0.667***
64.145***
0.817***
bureaucratic
organizational
organizational
0.644
0.633
0.170
57.911
0.803
culture
climate
*P<0.05, **P<0.01, ***P<0.001, N=181

Different organizational culture types give different coefficients, which are significant on the level
0.01, which shows that the influence is different, whether the dependent variable is organizational
climate and group decision. What’s more, the coefficient under innovative organizational culture is
greater than the ones under other three types. Here, the rest part of H1 and H2 get proved.
3.4.3 Examination of organizational climate as intervening variable
Employ hierarchical regression to test the mediation effect of organizational climate. After the
introduction of mediation variables, see whether the influence of independent variable on the dependent
variable is significant, and if no longer significant, or significantly lower, which shows the mediation
variable plays a very good intermediary effect. It’s shown in table 5.
variables
innovative
organizational
culture
efficiency
organizational
culture
supportive
organizational
culture
bureaucratic
organizational
culture

Table 5 The Mediating Effect of Organization Climate
R and coefficient
R2
△R2
F
First step

0.694

Second step

0.733

0.414***

104.28***

0.833***

61.921***

0.545***

Organizational climate

0.350

First step

0.445

Second step

0.502

0.143***

50.567***

0.667***

31.214***

0.365

Organizational climate

0.384**

First step

0.723

Second step

0.768

0.145***

83.715***

0.851***

51.383***

0.447***

Organizational climate

0.456***

First step

0.667

Second step

0.838

Organizational climate
*P<0.05, **P<0.01, ***P<0.001, N=181



0.233***

64.145***

0.817***

79.891***

0.262***
0.692***

Once introduced the intervening variable organizational climate, the correlation between
organizational culture types and the dependent variable is dropped, especially under innovative
organization culture the correlation drops from  = 0.833, P <. 001 down to  = 0.545, P <. 001. That
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is the same to other three types. What’s more the value of F under all the types is significant on the level
of 0.001. Here H3 gets proved.

4 Conclusion
4.1 Practical implications
This paper gets through two aspects: the organizational level and individual level. According to
empirical study, we have found organizational culture can affect organizational climate and group
decision, in which organizational climate plays as intervene variable. Along with this process, we have
further explored the influence of different organizational culture types on group decision.
When it comes to innovative cultural type in which dimensions in inner and elasticity are both
stronger, organizational climate is strongest, and group decision is best. We think that it lies in that
efficiency organizational culture pays more attention to control and complete the cost and performance,
and too much attention to efficiency, thus causing the competition among different departments. In the
bureaucratic organizational culture, hierarchy and responsibilities are too much clearly divided, resulting
in that any organization culture is built on the basis of control and rights. All of the above will weaken
the effect of organizational climate and group decision.
For managers of enterprises, they are cline to pay attention to employers in the practice of the
management. Thus, there is a need to build positive and effective culture type corresponding to the
characteristics of group decision, so as to improve the employees' perception of organizational climate.
Eventually, the cultivation of the core competence in organizations will be aroused and maintained, so
will the employers contribution to the organization in the process of long-term development.
4.2 Research prospect
Shortage lies in that the source of the sample is limited by regional research scope. Meanwhile, this
paper only employs existed scales. What’s more, more mature scales are needed and other levels or
individual variables impacts are still needed further system research in the future.
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Abstract: Currently, in China, it is at the stage of accelerating the development of industrialization and
urbanization, also in the key period of the economic structural adjustment and industrial optimization
and upgrading. Eventually，adjusting and optimizing mode are the urgent tasks of industrial structure
and improving the economic growth mode are urgent task of China. Finance as the core of the national
economy and social capital, must play a major role in the field of energy conservation and
environmental protection. And financial institutions further strengthen the sense of social responsibility
to make the financing activities always reflect requirements of energy saving and environmental
protection, which is consequently the financial inherent requirement of sustainable development.
The paper is aimed to know entirely about green finance, to re-define “green finance” from the
angle of win-win, to structure its mode of action. Through analyzing experience of developing finance at
abroad, according to the existing problems in the development of green finance, building green

financial innovation mechanism from the nation , financial institutions, enterprises and the
ecological environment of China.
Key words: Green finance; International comparison; Sustainable development; Innovation mechanism

1 Introduction
Currently, international study on green finance theory have been mainly focusing on its concept,
implication, function, relevant policy, estimation system and so on. For example ,Salazar(2006）
proposed that green finance was an innovative way to protect environment and a bridge between finance
and environment industry. Both Labatt and White claimed that green finance was a kind of financial tool
based on market research, aiming to improve environmental quality and transfer environmental risk. The
development of green finance has become an objective need of financial institutions, for the sake of
sustainable development（Jeucken,2006）.Dam found in a survey that the financial institutions which
have implemented “the equator principles”1 had a stronger sense of social responsibility and higher
social reputation than those have not. Graham made another credit rating about the bonds issued
between 1990 and 1992 by incorporating the environmental risk factors and the result indicated that
these factors had a significant negative impact on bonds credit rating.Since the influence of
environmental risk on bond deals can not be ignored, environmental factors will have to be considered
when pricing. Thomas(2007), by using external environmental costs to quantify economic added value,
got a more accurate environmental hazard coefficient of a certain investment portfolio than that of the
former.
Professional scholars in China have mainly studied the three major aspects of green finance, its
importance and significance, the connection between green finance and sustainable development and
policy suggestions. Yu Yongda and Guo Peiyuan(2003) pointed that green finance was helpful to
sustainable development. Wang Huitong and Chen Baoqi(2006) suggested financial innovation and
circular economy could achieve a win-win result through building a green finance incentive mechanism
on institutional level. To accelerate the development of green finance, hang Xuelan and He Dexu gave
the idea that government should provide tax incentives, improve the mechanism of low-carbon finance2
and investment and establish the coordinating mechanism of green finance and public finance. Some
other scholars, including Yan Qingmin, Zhang Hong have also studied other aspects of green finance,
such as low-carbon economy and legal policy.



Basic research projects funded by CPC
The Equator Principles: a financial industry benchmark established by the world’s major financial institutions
according to the policies and guidelines of both the International Finance Corporation and the World Bank.
2
Carbon finance: It refers to the low-carbon investment and financing activities which was stimulated by the rise of
The Kyoto Protocol and serve for the technology of limiting greenhouse gas emission and projects.
1
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In general, Chinese scholars have mainly focused on learning foreign green finance
theory .however, there seems have been rather few genuine empirical analysis of specific financial tools
and relative effects.

2 The Concept and Implication of Green Finance
Green finance

Financial institutions

Government

The public

Making
making
decisions

Environmental
risk
Resources
consumption
Expected
revenue
Potential cost
Green
management

Business

Consumption
concept
消费理念

Social
supervision
社会监
督

Making
decisions
决策
Credit
Securities
Insurance
Fund
Other
financial
derivatives

Guide

public capital
公众资金

Investment

Market

support
:support energy
energy saving
saving
and
andenvironmental
environmental
protection

Save energy
Eeduce emission
Technological
innovation
Green
development

Limit
energy consumption
限制耗能污染企业
and pollution

Goals

Optimization of the industrial structure ;transformation of the mode of
economic growth; the sustainable development of economic
society,financial institutions and enterprises;and ecological development
Figure 1

The Operation Mechanism of Green Finance

Green finance can also be called environmental finance, eco-finance or sustainable finance.
American Heritage Dictionary(4th edition, 2000) defined that environmental finance, a part of
environmental economy, studied how to protect environment and biodiversity through various financial
tools.
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On the whole, in the eyes of most scholars, green finance is a capital market instrument of green
economy policy and has significant influence on business investment decisions, thereby affecting the
transformation of the economic structure. Green finance will help China to transform the traditional
economy mode which was typical of emphasizing quantity rather than quality, and causing high energy
consumption and low output into a new one which focuses on both social and economic sustainable
development.
We can first see from the figure 1 that green finance involves at least four dimensions, government,
financial institutions, enterprises and ecological environment, with the financial institutions playing a
dominant role in the system. Secondly, we can get the idea that with the sustainable development of
green industry-oriented enterprises and financial institutions may help to reach the final goal of
coordinating the development of the four aspects, corporate technological innovation, industrial
restructure, resources conservation and environment protection.

3 International Experience in the Development of Green Finance
3.1 Status quo of international green finance
There have been 78 financial institutions, by January 2013 in the world that have declared their
commitment to “the equator principles”and their business have expanded to over 100 countries 1.Both
the figure 2 and figure 3 below indicates that after “the equator principles”was put forward in 2003,
international equator banks gained rapid development, particularly the new principles proposed in 2006
has also become the norms and standards of global green financial industry. Many countries ,stimulated
and led by the high tide of international green finance , begin taking some measures and formulating
relevant policies which of course, differs in different countries and regions.

2, 1, 16
2, 5, 12

系列2
Number
of
institutions

2,7, 10
2, 3, 7

2, 4, 8

2, 2, 4

2003
Figure 2

2004

2005

系列1

2, 6, 7
8, 4

2006

2007

2008

2009

2010

2012

2013

2, 9, 4

2, 10, 5
11, 1

The Number of Financial Institutions Adopting “The Equator Principles”During 2003- 2013

The Asia, 6
10

The Oceania, 4

The americas, 24
The European, 34

Figure 3

1

The Distribution of the Financial Institutions Adopting “The Equator Principles” in Continents

Song Xiaoling.Green Financial Policy of Western Bank Industry:common rules and different
practice[J].Inquiry into Economic Issues ,2013,(1):170-174.
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3.2 The comparison of green finance development experience in three countries
Green finance takes into account more factors in comparison with traditional finance which usually
more care about economic interest instead of environmental protection ,ecological balance and social
issues, resulting in environmental pollution, ecological imbalance and depletion of exhaustible resources.
Furthermore, green finance starts with environmental interest and aims to coordinate environmental and
economic development.
Table 1 tells us that the three countries have obtained some practical experience of risk
measurement, product innovation, legitimacy, policy incentives, which may be useful to develop green
finance in China.
Table 1

The Comparison of Experience :Japan,America,Britain

risk
measurement
product innovation
Legal norms

America
In 1980,they passed the
“Superfund Act” within
which the most distinct
innovation
was
the
environmental
responsibilities of banks.
Bank of America set up
funds to provide loans for
companies committed to
green services.e.g.Citigroup
Global
Consumption
Credit
business
team
provides green mortgages,
bank cards and commercial
finance products
Since the 1970s, the U.S.
Congress has passed 26
laws and regulations on
environmental
protection
and
green
credit.
Government, businesses and
banks have their specific
rights,
responsibilities ,interests

Policy incentives

The “Energy Tax Act” was
published in 1978 which
allows customers to get
certain tax incentives when
purchasing clean energy
devices such as solar and
wind energy equipment

Japan
A scientific CSR evaluation system
has been designed to evaluate and
measure corporate environmental
risk from five aspects including
business environment,employment.

Britain
Since the 1970s, the British
government has gradually formed
a
legal
system
involving
environmental standards, risk
measurement, risk control and
sustainable development.

Associated British Financial Service
(CFS) launched Eco-home loan,
which means customers may have
access
to
domestic
energy
assessment and carbon offset
services for free when purchasing
houses.

Lager-scale
commodity
derivatives
and
completely
ecological
products.
Private
Equity has also been introduced to
strengthen investment in social
responsibility and renewable
energy.

Since the 1970s, “Environmental
Protection
Law”,
“Pollution
Prevention Law”, “Water Law”, and
so on passed one by one. Specific
technical
requirements
and
inspection standards were even
referred in many legal regulations.

In the 1960s, a set of relatively
complete environmental laws and
regulations, which detailed legal
provisions for environmental
pollution, penalties, pollution
prevention, pollution disputes and
compensation for the victims was
developed.

For example, the government loan
guarantee program mainly provides
loan
guarantees
for
the
environment-friendly
enterprises
and green production models. Even
some small-scale businesses with
weak lending capacity can also get
loans up to £ 75,000,80%
guaranteed
by
government
because of the program .

The Japanese government and
relevant departments take a series
of incentive measures such as
financial subsidies, tax breaks,
preferential interest rates .For
example, private companies can
enjoy some preferential interest
rates if they undertake developing
the 3R (recycle, recycling,
emissions reduction) .

4 Status Quo of China’s Development of Green Finance
4.1 The development and practice of China’s green finance
China is one of the countries that pay attention to green finance at an early start, and issued
Notification on the Implementation of Credit Policies and Strengthen Environmental Protection Issues in
1995. Since 2007, SEPA (now the State Department of Environmental Protection), in company with
PBOC, CBRC, CIRC, and CSRC, jointly issued Suggestions Concerning the Implementation of
Environmental Policies and Regulations to Prevent Credit Risks, Guidance on Environmental Pollution
Liability Insurance, and Guidance on Strengthening Supervision and Management of Listed Companied
on the Environmental Protection Issues, in order to promote green credit, green insurance and
development of green securities.
4.2 Difficulties in the development of China’s green finance
4.2.1 Lack of awareness of the concept of green finance and financial professionals
Local governments often simply chase for large economy scale and high growth rate, small and
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medium environmental-friendly enterprises sometimes are not satisfied with the "security, profitability
and liquidity" principles. They lack of knowledge of green consumption as well as green business, etc.
Green financial industry is a cross-industry, involving economic, financial, environmental, chemical,
legal, information, construction and engineering industry. Compared with the traditional industries, it
requires complex and high-quality professionals. China started late on in green finance, so professional
talent is scarce.
4.2.2 Imperfect of relevant laws, regulations and information disclosure and sharing mechanisms
At present, China’s green finance policy system is not perfect .On the one hand, the construction of
relevant laws and regulations is lagging behind. On the other hand, business standards and practices of
green finance is not uniform yet, resulting in a big difference in institutions and regions in the
implementation of green finance policies. In practice, the environment information published by
companies is to some extent likely to be false, incomplete, for the sake of shirking environmental
responsibility, resulting in the difficulty in sharing information timely and completely within financial
institutions.
4.2.3 The high risk and cost of green financial services
The high energy consumption and high pollution industry are often highly profitable industry, as
well as an important source of local revenue. Most financial institutions tend to invest these "two high"
enterprises for the short-term profit, ignoring the need of sustainable development in a long-term.

5 Policy Suggestions for Building China’s Green Finance Innovative Mechanisms
5.1 Government perspective
5.1.1 Improve laws and regulations, complete system security
One the one hand, government should complete legislation of environmental protection, promote
the implementation of energy saving policy, explore the establishment of green finance law, guide and
urge financial institutions to value environmental interests in the pursuit of economic profits .One the
other hand, it is also recommended that government take efforts to combat local protectionism, put the
green GDP into local economic evaluation system and improve relevant incentive mechanisms.
5.1.2 Uniform quantitative criteria, enhance information sharing and communication
Government should uniform the quantitative evaluation criteria of green finance, specify and
quantify environmental risk appraisals, resource efficiency, and environmental requirements and so on
within financial institutions. Professional platforms for collecting environmental information can be
established to create an information management database, aiming to promote environmental
information sharing, business confidence, the feedback of green finance.
5.2 Financial institution perspective
5.2.1 Strengthen the awareness of the development of green finance and product innovation
Financial institutions should be well aware of their role in social and economic activities. The
consciousness and ideas of environmental protection and energy saving should be reflected in many
aspects such as product design, financial services. At the same time, they should give their priority to
developing more innovative products or services and diversifying their financial services.
5.2.2 Improve the internal organization and personnel development of green finance
Efforts should be made to establish the relevant departments within green financial organization, such as
the environmental executive committee ,the energy saving and environmental protection
department .Being given the right of veto and supervision in business ,these departments can not only
promote the construction of green culture and green operations within the company, but also provide
environmental consulting services. We may learn from the international experience and try to build
Eco-Bank (Green Bank) which mainly fund low-carbon and environmental-friendly services.
5.3 Enterprise perspective
5.3.1 See the win-win situation both to economic and social interests as the operating goal
Enterprises should integrate the environmental goal into the operational one and strengthen the
management of corporate culture and costs. Adequate publicity should be put in the importance of
energy saving and environmental protection so that employers within companies will fulfill their green
responsibility. They will also benefit a lot if green corporate spirit and green values are to be built and
improved. Technological innovation in environmental protection and energy saving could be seen as the
new profit growth motivation.
5.3.2 Encourage enterprises to disclose the environmental information
Companies in China are always ambiguous on environmental information disclosure. Chinese
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enterprises should be driven to recognize the importance of energy saving and environmental protection
so that the environmental protection departments and the financial institutions will timely and
adequately get the information of the environmental management and the accounting of enterprises.
5.4 Social organizations and the public perspective
Nowadays, the “Green Companion”, representative of the NGO in China, has become the
important carrier and route for the public to develop green economy and culture and it has got a certain
scale. On the basis of broad communication, China should try to promote the international green
financial organization and participate in all kinds of international green cooperation.
In order to promote the development of China’s green finance, both social organizations and the
public of China should constantly improve the awareness of environmental protection among the
financial workers and the entrepreneurs. Each social department or organization should actively
advocate green culture and ecological civilization and green consumption which will help create a good
social atmosphere for the development of green finance.

6 Conclusion
On the road to achieve the coordination of economic and environmental development, developing
green finance has become an influential step and a fundamental requirement for us. Ultimately, green
finance can not get well developed without the mutual efforts of government, financial institutions,
social organizations and the public. The study in this article is somewhat superficial, and therefore
further researches need to be done in terms of financial product design, quantitative indicators to
evaluate the performance of green finance.
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Abstract: With the continuing development of economy, politics, technology and culture, the
traditional way of ethical education management in universities was faced with severe challenges. An
interdisciplinary research method combining ethical education with psychology was applied in this
article to present the meaning of ethical education from a perspective of social support theory. It argues
that the introduction of social support theory in ethical education management in universities is
necessary and workable. A social support model of ethical education management integrating family,
media, and society was constructed. The article presents the mechanisms of the model in three aspects:
cognition, behavior, and psychology. It is expected that the article may provide reference for new ideas
and new methods to be created for college students’ ethical education management.
Key words: Social support; Social support model; Ethical education management for college students;
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1 Introduction

The study on social support in academy has a long history. As early as in 19th century, French
sociologist Durkheim found that suicide was closely related to strength of community ties. In early
1970s’, the concept of social support was introduced in literature of neurology, and thereafter was
enriched into a theory which was extensively applied in the studies of disciplines such as sociology,
medicine, and psychology. Scholars of each discipline define social support from different perspectives
in their research; it is, however, explicit that social support is spiritual and material support obtained by
an individual from his/her social relations, that is, quantitative expression of the social relations owned
by individuals. In recent years, social support drew much attention of researchers. The studies on social
support system and its key elements became increasingly developed and theoretical and empirical
researches in every discipline were turning more detailed. Social support study has not only been
universally used in the researches on patients, disadvantaged groups, criminals, but also attracted the
attention of the researchers in the study of general individuals. However, in existing literature, the
studies on social support are much focused on psychological health of individuals. There is not much
theoretical research on the relations between social support and ethical development. The research on
social support in ethical education management for college students is even rare.

2 Meanings of Social Support, Social Support Theory and Ethical Education
Management
Support, as a behavior and a phenomenon, is an objective existence with the development of
human society, while Social Support became a developed theoretical system from terminology since
1970s. Social Support, as a scientific concept, was first raised in Archives of Neurology, and was
extensively used in the research fields of sociology, medicine and psychology. Scholars from different
fields hold various definitions of Social Support; therefore, there is no consensus definition of Social
Support. Many scholars proposed their own understanding of social support, such as Kaplan who thinks
social support by nature is a continuing social aggregation, which provides individuals with
opportunities to understand themselves, and the supportive member individuals forming this aggregation
may provide some individual with useful information, cognitive guidance, practical help and emotional
support when he/she needs it so that he/she may get out of predicament[1]; Cobb suggests that social


This paper is supported by Annual Research Projects of 2011 on Economic and Social Development in Liaoning
Province. Project Title: 0n Power and Method of Innovation about College Students' Ideological and Political
Education Mode: (Project No.: LSlktsz2011—111).

·792·

Proceedings of the 11th International Conference on Innovation & Management

support is mainly a behavior or subjective feeling of care, respect and need that an individual feels from
the members of social group where he/she belongs, others and members of social support network[2]; a
renowned Chinese scholar Lin N puts forward a comprehensive definition after synthesizing many
discussions of many scholars on social support: social support is perceivable and practical instrumental
and expressive support provided by community, networks and close partners. He classifies social
support into instrumental support and expressive support[3] Recent years, more and more researchers
realize that personal connection (Family relations, Friends relations and Colleagues relations) is the
important indicator of social resources. All the connections pooled together to a social support network
which will work on individuals (Shumaker and Browenell, 1984; Vaux, 1988; Sarason, 1990; Lin Nan,
1986). Hence, many social support researchers attach importance to social support network. The
researches of social support system and its elements (subject, object, content and methods) get
increasingly mature (Zhou Lingang, Feng Jianhua, 2005[4]) and the researches of social support theory
and empirical evidence are increasingly refined. Social support is not only applied to the researches of
patient and disadvantaged groups, but also applied to common individuals.
The initial development of social support theory is not only reflected in the definitions from
different fields’ researchers, but also reflected in the connotation researches of social support functions
and operations, which means the researches are more emphasis on the social support functions and its
mechanism developed during the process when social support behavior satisfy individuals’ requirements
(Caplan, 1974; Cobb, 1976; Thoits, 1995; Hu Xiangming, 1996 etc.). At present, social support model is
most applied on the field of solving individuals’ psychological problems. Plenty of researches prove that
social support model has significant effects on the individuals’ psychological health. And the
influencing mechanism mainly contains three perspectives (figure 1), that is, Main-effect Model,
Buffering Model and Dynamic Effect Model. Main-effect Model shows that social support has general
positive effect which is independent from stress. No matter what the stress level is, social support has
direct effect of improvement on individuals’ physical and mental health. The higher the social support
level is, the higher the level of individuals’ physical and mental health; Buffering Model demonstrates
that social support only effects on psychological health under stress conditions. It functions on
individuals’ physical and mental health by eliminating stress. It may buffer the negative effects caused
by stress to maintain and improve individuals’ physical and mental health level. Dynamic Effect Model
indicates that social support and stress should function on physical and mental health directly or
indirectly as independent variables. The relation between stress and social support are interactive and
variable with time. The first two models reflect two basic functions of social support, which are
maintaining psychological health function and preventing psychological disease function. Main-effect
Model tends to maintaining psychological health and Buffering Model tends to prevent psychological
disease[5]. Both of these two functions have positive support on psychological health and ethical
education management for college students. Extensive social support is not only the warranty of having
a physical and psychological health, but also the foundation of effective acceptance of ethical education
management.

Figure 1

The Influencing Mechanism of Social Support Model
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It is obvious that social support has connection with ethical education management. In some
perspectives, social support is a kind of method or mode of ethical education management. With the
constant stream of globalization and information age coming, the development of China society is
facing more complicated situation. Ethical education management is facing an unprecedented challenge
and innovation is highly expected in sorting out new thoughts and methods. Recent years, researchers
explored various modes of college ethical education management from different perspectives. The
modes mainly include “Subjectivity College Student Ethical Education Mode” (Qin Hongling, 2001),
“Emotional Ethical Education Mode” (Lin Nan, 2004), “College Student Internet Ethical Education
Mode from perspective of Technological Ethics” (Wang Yuan, 2013), “Innovation of College Student
Ethical Education from perspective of New Media” (Zhao Ming, 2012), College Student Ethical
Education from perspective of General Education” (Huang Hai, 2014), etc. In the existing references,
social support researches to adults are mainly related to community support, especially relates to the
social support of disadvantage group. Social support researches to children mainly concentrate on
physical and psychological health of elementary and middle school students.

3 Necessity and Feasibility of Social Support Theory in Ethical Education
Management for College Students
Currently, researchers haven’t paid much attention to exploring to improve effect of ethical
education management for college students. There not many existing literatures on the application of
social support theory to ethical education management. Based on preliminary investigation, this article
consists of four aspects to analyze the necessity of introducing social support theory to ethical education
management for college students.
3.1 The building of social support model is the requirement of preliminary realizing socialization
to college students and is the requirement of strengthening college students’ sense of social
responsibility.
“Ethical education management is morality-based education and citizenship education is
rationality-based education .Citizenship education is the education to teach how to be a citizen which
should be the lifelong education of the whole society.” At the stage of mental maturing, college students
need recognition and encouragement in their growing process, and their autonomies can be only fully
realized through social involvement. Most contemporary college students generally have egoism value
orientations. Their awareness of social discipline, social belonging, and social responsibilities is weak.
Although they cognitively understand the necessity of undertaking social responsibilities, their ethical
cognition and action are not very much related[6], which is demonstrated in the real world that their
practice of social responsibility is not consistent with their value of public ethics. At the same time,
Aquino and Reed find out that ethical recognition is outstandingly positively correlated with
self-reported volunteering work (helping disadvantaged and maladapted people) by college students
[7]
.This shows that social support plays a positive role in unifying cognition and action in ethical
education management.
3.2 The building of social support model is the need for college ethical education management to
life-oriented teaching.
Ethical education management has to be life-oriented teaching for making it meaningful and let
college students be educated and influenced. With the joint effort of family, media and society, social
support model will make college students’ life be full of society support and will make ethical education
management more practical and effective.
3.3 The building of social support model is the need of solving the problem of stronger correlation
between college student’s issues and social issues.
At present, issues college students are facing such as college students’ psychological health issues,
employment issues, belief issues, and marriage issues are social issues directly and deeply influencing
the society. Since 1985 the International Youth Year, the United Nations has been advocated countries
to draw up the integration policy of national youth development across sectors, to integrate youth
development issues to national development strategy and to solve youth issues in an all-round and
coordinated way. Social support mode well responds this advocacy.
3.4 Building social support model is the need of keeping pace with the environment development
of ethical education management for college students.
The complexity of modern society environment is further increased. The material environment
influences the spiritual environment, and the spiritual environment works on the material environment.
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The economic environment decides the spiritual environment, and the spiritual environment changes the
economic environment. Compared with traditional ethical education management, social environment is
becoming an important factor to influence college students’ thought and behavior through subtle ways
which rapidly spread the influence without the limit of time and space. Under this circumstance, the
introduction of social support theory in ethical education management may effectively respond to
dilemma of value recognition brought by ever changing information to college students. It is consistent
with the value clarification theory[8] to build up their own value system through independent thinking
and self reflection brought by value evaluation and selective study.
Besides, the influencing mechanism of social support theory, all-round education concept which is
the education combined with teaching, managing and service, and effective recessive education have
laid a good foundation to build social support model of college ethical education management. Above
all, social support model can effectively make up the defect of traditional college ethical education
management model. And building the brand-new education model has its own necessity and feasibility.

4 The Implications and Characteristics of Social Support Theory in Ethical
Education Management for College Students
American famous educationalist Coleman said: “Current college education system only provide
students with incomplete background. College only provides some training which cannot help to
successfully complete the task of cultivating students.” Coleman’s words are essential reference for us
to rethink the all-round development education and ethical education management. This literature
advocates introducing social support to college ethical education management, because in current higher
level education, the role definition of college students is exclusive and the cultivation method is
relatively simple. Social support in college ethical education management model is to build
three-dimensional education network through building and applying broader social relations and to
provide college students with help and support from cognition, behavior and psychology aspects. The
core of the model is to make the college students receive spiritual support.
The supports for college students from the college ethical education management model are mainly
reflected in the following aspects. In the cognition support aspect, college students improve their
cognitive level by using imitating and self-disciplining method through received social support, which is
the same with Mr. Tao Xingzhi’s claims as “Edification is more important than supervising.” The
edification here is in fact from the social supports of emotional support, material support, information
support and companion support from social network. In the behavior support aspect, college students
internalize the buffering, encouragement and guidance from social support in concrete behaviors and
transit the experience to stable sentiment to correct their behaviors. In psychological support aspect,
college students cope with stresses by asking for related social support actively.
Different from traditional education model, social support theory in ethical education management
model have following important characteristics. First characteristic is limitlessness of space and time.
Different from regular class education and college life, the implementation of ethical education
management social support model has no limitation of space and time. Students may sublime their moral
qualities from a visiting activity, realize the true meanings of life from a family party or receive
Ideological and moral inspiration from a journey. Second characteristic is durable effect. The
accomplishment of social support theory in ethical education management model will not disappear with
termination of education activity. As a result of creating numerous material wealth and spiritual wealth,
the effect will accompany with students’ whole life and will influence their children and relatives.[9]
This kind of durable effect generated from the model cannot be compared by traditional ethical
education management for college students. The third characteristic is the universality. Traditional
ethical education management model directly guide college students to the right direction. The
intervention scope of college ethical education management model, by contrast, is more extensive. For
the college students without any problems, the education channels of family, college and media can
provide them with correct values to help them guide the individual's subjective judgment. For the
students who have problems, the mature psychological intervention system will help to correct the
negative influence and motivate students to cope with problems. The extensive intervention scope nearly
includes all problems that college students might meet. The fourth characteristic is the flexibility of
implementation intensity. Different from the unity of implementation intensity of traditional ethical
education management model, the implementation intensity of social support model is more flexible.
For instance, a good literature will resonate with students' experience or a small act of kindness will
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cause deeply rethinking etc... Sometimes the education objectives will be achieved by intense
experiences such as military training or summer camp. Sometimes the education targets will be achieved
by professional medium such as psychological tests or emotional release therapy etc...

5 Building the Working Points of Social Support Theory in Ethical Education
Management for College Students
The working points of social support theory in ethical education management for college students
are consist of family support, social support and media support. The operating scheme will provide
college students with different social supports on the aspects of cognition, psychology and behavior
through these three working points (figure 2).

Figure 2

Social Support Model and Its Building in Ethical Education Management for College Students

5.1 The first working point is family education.
Family atmosphere, family education style and family structure provide college students with
comprehensive support resources of expense, psychology and acceptance. Hence, family plays an
important role during college students’ growth. Valuing family education is a tradition in China. Some
old sayings reflect the importance of family education such as “If the descendants are sage, their family
will be prosperous, while if the descendants are not sage, their family will be on the decline” and “If all
families are harmonious, the country will maintain stability”. A regulation from “The education strategy
from 2001 to 2005 by U.S. Ministry of Education” is that families, communities and schools are
required to work together to support students growth. Afterwards, “ethical education situation” that was
closely related with the “existing and new curriculum, special education program, student daily life,
school environment, sources and activities of community and family” was developed to be integrated
into family, school, community and society to conduct ethical education[10]. There is a Japanese old
saying “The child’s life path and its development in the future can be inferred from their age of three”.
Before the World War II, the family education in Japan focus on “fealty” and “honesty”, while currently,
the family education concentrate on “mothers association” and “parents-teachers association”. In

·796·

Proceedings of the 11th International Conference on Innovation & Management

addition, “neighbourhood center” from Singapore, “neighbourhood watch” from Australia and “the table
as the traditional classroom” from UK reflect the importance of family education.
5.2 The second working point is media guidance.
In western culture, the history media influence on ethical education management can be traced
back to the time of Ancient Greece and Rome. Plato, Aristotle and Cicero, these great educationists all
promoted their political thoughts through their words and literatures. In modern times, after the
Renaissance, the Enlightenment and the Bourgeois Revolution, the media in written form began to
impact on ethical education management. In modern mass media era, the guidance of public opinion
plays an important role to college students’ thoughts and behaviors. Driven by market interests and
consumerism, the pan-entertainment tendency along with the excessive media market destroys the
college students’ moral standards and confuses their judge values. Therefore, the document of
“The CPC Central Committee and State Council on opinions of further strengthening and improving
ethical education management for college students” pointed out to carry forward the theme, to create a
good social atmosphere for public opinion for college ethical education management and to provide
college students with mental nourishment. In modern society, media should undertake the
responsibilities of ethical education management for college students on the aspects of media and
promotion, exchanges and communication, education and guidance, demonstration and example, and
entertainment and aesthetic.
5.3 The third working point is social practice.
Stimulating scholars to pursue truth’ enthusiasm by communicating and discussing with other
people was advocated by Socrates. With the continuing development, nations stress the importance of
participation in social activities for youth and stress seamless connection between college and society.
Turing community to large lecture hall was proposed in the literature of “U.S. Education objectives of
the tear 2000”. Each student was required to join in the society service activities. In U.S., “serving the
society” is a typical method to train students to adjust to society by joining in the social practices.
Several states even regulate in law that students can graduate only after they join in the social activities.
The key of strengthening the activity participation’s performance in social support theory in ethical
education management for college students is to optimize social environment. The patriotism education
bases such as social education base, museum, exhibition center and Martyrs' Cemetery are required to
open to all society. German educationist Dilthey thinks the meaning of life can only be genuinely and
perfectly understood while people are able to communicate with soul and reach mutual understanding by
soul experience integrated with feelings [11]. Ethics comes from life. The observance of ethics cannot be
obtained by lecture and indoctrination, but by acquisition through real experience in social life.
Building social support theory in ideological and political for college students model by using the
above three working points, higher level education colleges must connect each working point with
college education via effective mediators to active the positive influence for college education and
finally to strengthen the effect of social support theory in ethical education management for college
students. The effective mediators have four categories. The first mediator is effective psychological
education. The implementation of psychological education is not only the start point of launching the
social support theory in ethical education management for college students, but also the conclusion point
of integrating the real effects of the social support theory in ethical education management for college
students. Higher level education institutes master the performance of lacking of social support for
college students and further propose specific suggestions through carrying out the psychological
education. The second mediator is fluent organization system. The core of developing the social support
theory in ethical education management is the establishment of interpersonal relationship. Building
organization systems such as student association, interest groups and one-to-one mutual help, which can
provide students with sufficient social support, can ultimately stimulate the effects of social support
theory in ethical education management. The third mediator is reasonable regulations. The establishment
and improvement of any model are all based on regulations. Currently, some higher level education
institutes implement regulations like “homing visiting”, “a letter to parents” and “campus open day to
parents” which can help parents to acknowledge their children’s life on campus and can also help to
bring the family education support to ethical education management for college students. At the same
time, under the background of quality-oriented education, higher level education institutes further
promote comprehensive assessment rather than grading assessment, which will help to stress the
importance of social practices. The fourth mediator is positive college culture atmosphere. The influence
of social support theory in ethical education management for college students is subtle, which fits to the
culture of higher level education institutes. The positive college culture will help to sift the true in the
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complicated social culture and sufficiently develop media’s positive guidance to ethical education
management for college students.

6 Conclusion
Due to the poor effectiveness of ethical education for college students, the introduction of social
support theory in ethical education management will help college students be socialized, help ethical
education management be life-oriented, help college students unify their ethical awareness and practice,
and help college students build up their own value system based on ethical reflection and evaluation. It
is not just the university’s responsibility to effectively complete ethical education management for
college students. Only through cooperation of family education, social practice and media, with
integration of effective psychological health education, smooth organization system, reasonable
regulation and positive campus culture, can university incorporate the ethical education function of each
element to provide college students with social support in three aspects of awareness, action and
psychology, so as to realize the innovation of ethical education management and enhance the quality and
effectiveness of ethical education management for college students.
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Abstract: Based on adopting the method of historical research, this paper points out the phenomenon of
high profits in China’s banks by reviewing the 35-year reform process of China’s banking sector. After
the 2008 global financial crisis, the banking sector all over the world has almost been in the depth of
adjustment and recovery time. Only has China’s banking sector reached the period of high profits and it
has become the most profitable sector in China. This paper assesses and analyzes the fundamental
experience of achieving high profits from huge losses, afterwards it concludes that the decisive role of
market allocation and government should be fully and better played, which is not only the basic
approach for China’s banking sector to achieve “thrilling leap” in the reform, but also the only right
choice to continue to enhance reform and address financial risks under the new situation.
Key words: China’s banking sector; “Thrilling leap”; Reform process; Risk assessment

1 Introduction
Since the reform and opening up, China’s banking sector has undergone rising changes from tough
situations, completing the thrilling leap from being on the verge of bankruptcy to achieve high profits.
Reviewing the reform process, huge risks have been accumulated from breaking the “unification” of
administrative banking system; the government began to redeem, relieving trillions of bank bad debts;
and then as a market subject, bank has reached the period of increasingly high profits and become the
most profitable sector throughout the country. Every step of reform is extremely extraordinary with
unpredictable risks. The successful achievement of thrilling leap and the full share of reform bonus of
China’s banking sector attributes to a fundamental experience, that is the perfect combination of fully
playing the decisive role of market allocation with better playing the government role. It is of great
realistic significance to conclude the experience and assess the risks in the reform. They are helpful to
deepen our country’s current financial system reform, prevent and defuse flowing financial risks behind
high profits and promote healthy development of banking sector; meanwhile, there is certain reference
value about how to continue to release the bonus of our country’s reform to accelerate the development
of all fields.

2 Reform of China’s Banking Sector in the Bad Debts Stripping Stage
In 1998, the Asian financial crisis broke out. Although China’s economy wasn’t stuck in the depth
of financial crisis, the amount of bad debts accumulated in China’s banking sector has reached a time
when the risk bubble burst. The reform of banking sector stepped into a critical crossroad: either
abandon reform and return to “unified” banking system, so that the financial crisis would destroy
China’s 20-year economic achievements through reform and opening up; or continue reform, accelerate
the pace of banking enterprization and banking marketization reforms to dissolve the possible financial
crisis. Chinese government has made a decisive decision: resolutely rectify the disordered development
of financial order at home, strip and dispose bad debts, doubtful debts, and push state-owned banks into
the international market competition through bank stock reform and open listing abroad, shift operation
mechanism, completely reinvent itself, making it a really market-oriented financial subject. The
implementation of this reform pattern not only resolved the huge risks faced by China’s banking sector
to be gorgeous, but also laid a solid foundation for the banking sector into the period of high profit
growth.
2.1 Cleaning up and reorganizing local financial institutions and non-financial institutions
In the past 20-year financial reform, because the “unified” banking system should be broken, the
blind expansion of local financial and non-financial institutions has always equaled to financial
development. As a consequence, local triangle debt was flourishing and the local government suffered
from heavy financial burden. As for this, the central government cleaned up and reorganized local
financial disorder from many aspects: firstly, clean up non-financial institution trust and investment
corporations. In the 1980s, driven by the interests of local government, the development of the trust
corporations everywhere was almost nearly getting out of control. Though after several consolidations,
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there were still over 500 national trust and investment corporations by the mid-1990s. In 1999, a
thorough revamp was undergone, the total number of form dropped to 218, and later they were further
merged and restructured, after re-registration, leaving more than 60. Besides, clean up rural credit
cooperatives. The mutual beneficial and cooperative rural credit cooperatives was trusted by the
Agricultural Bank of China, which resulted in unlimited expansion of rural credit cooperatives and also
made the Agricultural Bank of China carry a huge debt. In order to start a new round of reform of rural
credit cooperatives, from 1998 to 2002, the whole country withdrew over 10,000 rural credit
cooperatives, and the proportion of non-performing loans decreased from 51.23% in 1998 to 36.92 in
2002. Finally, consolidate city commercial banks. Because of the strong push by the local government,
from 1996 to 1999, the number of the city commercial banks expanded rapidly, and the pre-tax profit
dropped sharply. In 2000, the People’s Bank decided to reorganize and regulate the local commercial
banks differently from six categories, and defuse risks through government funding, asset replacement
and corresponding supporting policies.
2.2 Establishing four asset management corporations relieving non-performing loans
From April to October in 1999, the central government decided to set up Huarong, Great Wall,
Orient and Cinda four asset management corporations. From 1999 to 2000, sleet transferred 1.4 trillion
yuan non-performing loans of state-owned banks to the four asset management corporations at one time.
By the end of 2002, the remaining balance of non-performing loans in China’s banking sector still
amounted to 2.6 trillion yuan. In 2004, the non-performing loans totaling 1.3 trillion yuan was
transferred to the four asset management corporations again.（See table 1） To the first quarter of 2005,
the major domestic commercial banks’ non-performing loans balance was over 1.8 trillion yuan. Until
the end of 2006, through agreement transfer, debt restructuring, transferring debt to stock and other
market-based approached, the four asset management corporations completed the tasks of disposing and
recovering policy-based non-performing assets assigned by the central government, and later the four
asset management corporations also embarked on a path of its own business transformation.
Table 1

The Stripping Bank’s Bad Debts off by China’s Four Asset Management Corporations
（Unit: billion）
Corporation name
First Stripping
Second Stripping
HUARONG
GREAT WALL
ORIENT
CINDA

4077
3458
2674
3730

2686
2569
1212
3367

Total

13939

12467

(Statistics Source: According to the Official data Calculation and Arrangement)
2.3 Promoting the shareholding reform and overseas listing of state-owned banks
By the end of 2003, the central government decided to take the property rights reform of joint-stock
as a reform orientation to deepen China’s bank sector, and in January 2004, the central government
announced that the Bank of China and the Construction Bank of China would implement joint-stock
reform pilot. After three-year efforts, the four state-owned banks not only completed the reshaping of
joint-stock reform of the institutional mechanisms, but also introduced foreign strategic investors
together with over 20 joint-stock banks, such as Bank of Communications. The entry of foreign banks,
though holding little share, plays a great role in the establishment of bank property system, in the
management and improvement of the bank structure and in the transference of operational mechanisms.
Each stock reform bank has established a specialized, diversified board and has been listed on the Hong
Kong Stock Exchange and Domestic Exchanges in succession. This is a reform started in a more
thorough market-oriented way, as well as a reform to promote the transformation of China’s state-owned
specialized banks into modern joint-stock commercial banks. This reform not only fundamentally
changed the look of China’s banking sector as a whole, but also accelerated the overseas development
and the entry into the international financial system of China’s banking sector.

3 Reform of Chinese Banking Sector in High-profit Growth Period (2008 -2013)
In 2008, the outbreak of financial crisis from America swept through the whole world and hardly
hit the banking sector in developed countries including America where more than 400 banks went
bankrupt. However, Chinese banking sector, finished the reform of reliving away the bad debts, finds a
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promising prospect in its development with a more dynamic competitiveness and enters a period of
high-profit growth. In 2008, Chinese banking sector achieved a net profit of 583.4 billion after tax, with
year-on-year growth of 30.6% and return on invested capital reaching 17.1%, which is much higher than
the average of global banking sector. Statistics suggest that, from 2008 to 2012, the profit growth rate of
Chinese banking sector exceeded 30% each year except for 2009 with 15%, and that in the end of 2012,
Chinese net profit achieved 1.5 trillion which is 2.5 times that of 2008. （See table 2）The statistics also
show that the profit growth rate in 2013 witnessed a clearly decline but still realized a net profit of 1.42
trillion. Although Chinese banking sector has stepped into a period of high-profit growth since 2007, the
reform of banking enterprization and banking marketization has not stopped but maintains a fast
promotion in breadth and depth.
Table 2
year

Asset Size and Profit Growth of Chinese Banking Sector from 2008 to 2013
Asset Size (trillion)
Net Profit (billion)
Profit Growth Rate（%）

2008

63

583.4

30.6

2009

80

668.4

14.57

2010

95

899.1

34.52

2011

113

1041.2

36.34

2012

133.6

1240

19.09

2013
151.4
1420
14.52
（Statistics Source: Based on the relevant data collected by China Banking Regulatory Commission）

3.1 Intensifying reform on operation innovation and regulation of banking sector
High profit of banking sector does not demonstrate that it has a sound mechanism and is free from
risks. After the occurrence of international financial crisis, quite a few top-ranking banks are on the
verge of bankruptcy, which warns Chinese banking sector that it is indispensable to deepen the reform
and fasten the operation innovation and regulation to survive in the competitions in international
financial market. Therefore, China Banking Regulatory Commission (CBRC) has taken a serious of
reform measures since 2008, including: (1) to accelerate the reform of banking operation
diversification and integration, and to allow commercial banks to carry out merger and acquisition loan
business, which has promoted commercial banks to establish an integrated regulation platform gradually
containing various business areas such as investment bank, insurance, fund, trust, and lease. (2) to speed
up the construction of “process bank”, by reengineering banks’ business process of “customer-centric
and risk-based control” to broaden the intermediary business of banks and change the traditional
operation mode fundamentally in order to enhance market reaction and service level of reform. (3) to
accelerate the implementation of stricter regulatory standards of banks. On May 3rd, 2011, China
Banking Regulatory Commission released the Guidance for Implementation of new Regulatory
Standards in Chinese Banking sector, and put forward a serious of regulatory standards which are
stricter than Basel Accord III. Meanwhile, the regulation of Capital Management Methods of
Commercial Banks (On Trial).
3.2 Boosting reform on internalization of monetary and financial system of banking sector
The financial crisis in 2008 witnessed a significant shrink of banking business in European and
American financial institutions, which also provided a favorable opportunity to the Chinese banking
sector to go international. In the last few years, the pace of reform on internalization of monetary and
financial system has quicken significantly. First of all, the cross-border trade and investment activities of
RMB has been accelerated. Since the pilot implementation of settlement in RMB in cross-border trade
in 2009, the scale has expanded rapidly. In 2013, the settlement amount in RMB has reached 4.63
trillion, nearly 13 times that before pilot implementation with 5.38 billion. At the same time, trials in
investment utilized by institutions at home and abroad also have gained a rapid development. second,
the distribution of overseas financial institution has been boosted. By overseas construction and merger
of international financial institutions, Chinese banking sector has initially formed a global grid
distribution. By the end of 2012, 16 domestic banks have set up 1050 financial institutions in 49
countries and regions in Asia, Europe, America, Africa, and Oceania. And the most symbolic event is the
Industrial and Commercial Bank of China’s acquisition of American retail banking network for the first
time in 2012. The overseas capital has also reach 1 trillion dollars and a profit of 16.9 billion dollars has
been achieved in 2012. Third, the expansion of overseas financial transaction has been accelerated. With
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the overseas expansion of Chinese financial institutions, overseas financial service business of Chinese
banking sector also expanded rapidly, including expansion of investment and financing business of
overseas Chinese enterprises and expansion of rising banking business and non-bank business of
international financial market, such as insurance, trust, security, and lease. Because of the advanced
profit scale of Chinese large banks, 96 Chinese banks ranked in the top 1000 banks ranking list in 2013,
with the four banks of Industrial and Commercial Bank of China (ICBC), Bank of China (BOC), China
Construction Bank (CCB), and Agricultural Bank of China (ABC) to be ranked in the top 10 rankings.
ICBC also ranked the first in the global systemically important banks in 2013 and continued to hold a
post of the most profitable bank, due to its largest capital scale, tier one capital, and profit scale in the
world.

4 Risk Analysis during Reform Process of Chinese Banking Sector
Firstly, any reforms on banking sector are full of risks in any countries. Moreover, the reform of
Chinese banking sector aims at cultivating and developing marketization-centered commercial banks
based on the banking system of grand unification. The difficulties and degree of risk of reform are
completely unpredictable. Thus, even if experiencing a 20-year-long meticulous reform exploration, it is
not surprising that Chinese banking sector is still caught in the awkward situation of near bankruptcy,
which also is the inevitable reflection of accumulation of risks in banking reform. Fortunately, central
government does not terminate this reform process, but helps the banks get rid of risks and help them
shake off the banking venture’s constraint of “administerization” with an extraordinary determination to
enable the banks to save themselves, which is the first crucial step toward commercial banks. This
advancement of marketization reform and the miracle of resurrection of Chinese banking sector are
sufficient to testify the decisive role of market factors in resource allocation. Certainly, the successful
elimination of risks in banking sector does not achieve solely by sticking to the marketization reform.
The regulations by the invisible hand of market and the visible hand of government respectively should
be integrated effectively, which also is the basic experience of realizing the change from great loss to
high profit of Chinese banking sector. In this sense, regardless of the present different arguments
towards the reform of Chinese banking sector and the source of high profit, as it were, in all walks of
life, there is no objection to that Chinese banking sector is the biggest beneficiary in the Chinese reform
bonus.
Secondly, Chinese banking sector is in the period of high profit growth, which does not mean there
is no risks at all. On the contrary, because the high profit can cover some potential risk problems easily,
it can easily cause the constant accumulated banking systemic risks of bubble to transform into the
financial crisis. Before the outbreak of U.S. subprime crisis in 2007, all the banks of the developed
countries in Europe and America were in the period of high profit growth. However, in 2008, all of them
were involved in the severe financial crisis, which is worthy of our reflection. Nowadays, Chinese
commercial banks, especially the four state-owned holding banks, have become the most profitable
banks in the world. The amount of net profit of Chinese commercial banks has accounted for 20 percent
in the worldwide banks since 2010. Among the Chinese most profitable top 500 enterprises in 2013
published in the Fortune magazine this year, 17 banks only accounted for 3% of all the enterprises, but
their profits occupied 48% of the gross profit of 500 enterprises. This data shows that the coexistence of
the “windfall profits” of banks and the small profits of real economy is because that the formation of
“windfall profits” of banks is, to a large extent, the result of separating from real economy and
“operating by themselves”. It indicates that there is virtual economy inflation in Chinese economy,
reveals the risk of contraction of real economy, and reflects that the risk of worsening financial assets
still exists in Chinese banking sector, under the cover of “profit expansion”. This situation, actually, has
some similarities to that of America before the subprime crisis, where once the financial crisis breaks
out, no amount of profits the banks gained are just like a drop in the ocean could do nothing.
Thirdly, the prosperity of banking sector, the only thriving industry, is hard to maintain for a long
time. This is because the fundamental crux of banking services breaking from real economy should be
solved quickly.（See figure 1） Besides, it is also because that since the banking sector entered a period
of high profit growth in 2007, financial bubbles in many areas have been produced which also cannot
long maintain. The financial bubbles include the following several risks of bubbles: (1) the rapid
expansion of “shadow banking”. By the end of 2013, the scale of Chinese shadow banking has reached
27 trillion, accounted for more than 40% GDP (Gross Domestic Product). (2) Benefited from the good
condition of absorbing large-scale loans from banks, the scale of production of some state-owned
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holding manufacturing industry, such as steel industry, shipbuilding industry, cement industry, coal
chemical industry and so on, expanded rapidly and they have become severe excess capacity industry,
facing capital rupture and accumulation of bad debts. (3) The risk of real estate bubble keeps increasing.
By the end of 2013, the balance of domestic real estate loans has reached 14.6 trillion, accounted for 21%
of the balance of all kinds of loans throughout the country. If counting in the real estate mortgage loans,
at lOrient 1/3 loans have something to do with real estate. (4) The liquidity risks of banking sector are
increasingly expanding. If the banking sector only cares about profits but neglects risk control, then the
good days of banks will come to an end. If Chinese financial institutions disregard these expanding
liquidity risks and pursue self-interest blindly, they are abound to make a gigantic mistake and damage
the healthy development of Chinese economy.

Figure 1

The Growth of Total Assets and Gross Liability of RMB and Foreign Currencies in Chinese
Banking Sector
Source: Financial Network on February 13th, 2014

5 Conclusion
Nowadays, Chinese banking sector has entered the deep-water area, a critical period, of
marketization reform, including open up the reform of bank privatization and diversification in financial
field further, accelerate interest rate marketization, accelerate exchange liberalization under capital
account, and construct deposit insurance system and sound risk disposal mechanism in financial
institutions. Though these reforms may touch upon the existed bubbles of liquidity risks resulting in new
crisis, to propel these reforms is no doubted choice since they are the sharp swords to resolve a new
round of financial crisis. In the reform under new circumstances, as long as we give full play to the
decisive role of market and the role of government, and integrate these two effects perfectly, Chinese
banking sector is bound to avoid the “outbreak of financial crisis”, and achieve a prosperous
development with a sound international competitiveness.
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Abstract: The university scientific research team is the important factor to promote the discipline
development and the comprehensive level. At present, the construction of the university scientific
research team has problems in the target location, the personnel structure and the evaluation mechanism.
Universities can solve the existing problems in the construction of the university scientific research team
by the ecological system theory. The specific method is that based on the ecological system theory,
strengthen the construction of the microsystem, mesosystem and macrosystem, promote the interaction
and contact between them, and thus realize the optimization of the university scientific research team
construction, enhance the scientific research ability of the university scientific research team and push
forward the social innovation and vitality.
Key Words: Ecological system theory; University scientific research team; Construction

1 Introduction
Nowadays, scientific research teams in colleges and universities have critical influence on
integrating the power of scientific research and increasing the innovation ability in higher educational
institutions. However, the researches aiming at the construction of college scientific research teams are
rare in China, and only a few theories and some cases could be found. For instance, Spanish scholar
JESUS REY-ROCHA and his team members analyzed the influences of a stable team and an unstable
team might bring to scientist’s personal research achievement. They drew a conclusion that the
researchers from a stable team have more scientific achievements than researchers from an unstable
team, and the researchers from either of the two teams have more scientific achievements than those did
not constitute a team. Under the circumstance that team members are all in steady works, the quantities
of researches or team size have little influence on scientific achievements. In china, the construction of
domestic scientific research teams is in the primary stage of development. College scientific research
teams are lacking in systematization and scientization, which could be reflected by a sequence of
problems, such as the behindhand team management concepts, the unfit supporting facility
and the inadequate financial supporting. Meanwhile, the low level of redundant construction is a huge
waste of scientific research resources. All those factors would result in negative consequences on the
development of the college scientific researches. Based on above-mentioned issues, this article is going
to probe into the influencial factors of the construction of college scientific research teams from the
view of ecological system theory, and provide theoretical reference for optimizing college scientific
research teams.

2 The Connotation of the Ecosystem Theory and the Role That It Plays in the
Construction of College Scientific Research Teams
2.1 The connotation of the ecosystem theory
The ecosystem theory, also being called the society ecosystems theory, is a theory that is used as
observing human activities and social interacted relationships. Professor Bronfenbrenner from Cornell
University in America put the ecosystems theory in his work Human Behavioral Ecology, which was
published in 1979. In Bronfenbrenner’s opinion, the development of human being is a composite
function of human and environment, which is D = f (PE). D refers to Development, P represents People,
*
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and E refers to Environment. The development of people has innumerable interactions with ecosystems
at different levels. Those ecosystems influence people’s development in various ways directly or
indirectly. Understanding human behavior and social environment (sixth edition), which is written
cooperatively by professor Charles Luo Karen in Wisconsin Walter White university, futher expounds
the multilayer system between the human behavior and social environment as well as the interactive
relationship between them. That book pointed out that everyone lives in a complete ecosystem in which
the social ecosystem has been divided into three types, namely, microsystem, mesosystem and
macrosystem. Microsystem indicates the individual in the social eco-environment, and mesosystem
indicates small-scaled social groups such as family, career group and so on, and macrosystem indicates
large-scaled social system that refers to economy, society, education, law and policy and so on.
Therefore, in the society ecosystems, individual in the micro system will be influenced by family
that is in the medium system and social groups where he is in, along with the macro system in which
policy, economy, law and so on would involve in. Vice versa, the medium system and the macro system
will be influenced by the micro system. The three are an organic integrity that interact with and
influence each other. As an organic integrity having specific functions, the internal construction of the
ecosystem has features of integrality, diversity, gradability, openness, self-regulation and dynamics. The
coexistence of every single subject in the ecosystem and the synergy of the ecosystem itself with its
external environment are promoting the development of the entire society ecosystem.
2.2 The role that the ecosystem theory plays in the construction of college scientific research
teams
Features such as hierarchy in staff composition and diversity in discipline classification as well as
research directions are commonly-seen from the point of the internal construction of college scientific
research teams. Those teams communicate outside environment about information, knowledge and
technology on the basis of internal personnel coordination, for they want to survive and develop. As a
result, they have the feature of openness. Meanwhile, scientific research teams will continually carry
through self-adjusting and self-control because they want to keep vital and competitive. So, college
scientific research teams possess the basic feature of ecosystem during the process of developing.
Ecosystem plays a positive role in the aspect of the construction of college scientific research teams.
Firstly, it benefits the development of research leaders. Research leaders are experts with high
academic level who could lead, instruct and organize relevant staffs to carry out researches and achieve
new findings. Research leaders often have high overall quality, strong ability for teaching and scientific
research, high group cohesion along with high academic level and academic communication. They have
to grasp the latest development of the discipline that they are studding in. They are the dominant force of
the discipline construction and scientific research in college. According to the hierarchy traits of
ecological system theory, an excellent group requires that research leaders have to be the hard core in
this group. Academic leaders, academic backbones and young teachers should organize and they should
build a well-structured and well-qualified research group. They have the responsibility of improving
scientific research ability and acquiring more original scientific research achievements, which guarantee
the consistency of scientific research, and at the same time, develop the research leaders under the
promotion of both pressure and motivation.
Secondly, it is beneficial to enrich the contents of scientific research teams and develop the
characteristic researches. The crucial traits of ecosystem theory are openness, self-regulation and
dynamics. Scientific research teams have to communicate with other academic teams for promoting
themselves. The college scientific research team is usually consisted of researchers in the field of
multiple disciplines. Communication and cooperation of different academic backgrounds are good for
promoting intersection and fusion of interdisciplinary. In the process of communication and according to
the demand of social development and the actual requirements, scientific research teams would find out
appropriate entry point and gradually form features and advantages that belong to their own teams.
Consequently, that would promote the generation of characteristic discipline and drive the development
of scientific research teams.
Thirdly, it does well to enhance team cohesion. As an organic integral, the multiple individuals
within the ecosystem are unified, working together to promote the survival and development of the
system. Only if college research teams work under a free and institutional-assurance environment, being
guided by team leaders and having specific aims, they could develop then. Having a specific aim is vital
to driving team members to break through habitual thinking and overcome the thoughts that it’s enough
to write a few theses or take some scientific research tasks. Having an aim is helpful to dig their own
potential and enhance team cohesion.

Proceedings of the 11th International Conference on Innovation & Management

·805·

3 Under the Ecological Systems Theory, the Constructive Countermeasure and
Concept of the University's Scientific Research Team
According to the theory of Ecological Systems, the university’s scientific research team as the
ecological system in order to survive, should strengthen the system internal institution-building.
Meanwhile, they also need to strengthen the interact and correlate between microsystem, mesosystem
and macrosystem，and thus optimize the construction of university’s scientific research team, improve
the research capacity of university’s scientific research team, and promote social innovation and social
vitality.
3.1 Construction of microsystem
Microsystem is the single unit under the social ecological environment. Research team in
universities is the micro system which is pointed out in ecological system theory. Due to the ecological
system theory, strengthen the construction of micro system, that is, the construction of research team
itself, should begin with several aspects below.
First, make clear the construction target of research team. Make clear the target is the premise of
team’s existence and development. The target of team should combine with the target of nation,
advanced subject and features of school and advantages of oneself, in order to establish one’s features
and advantages.
Second, strengthen the team echelon construction and strengthen the internal team communication
and coordination in which the team leader acts as the core. The team leader is the core person of the
research team, who acts a vital role in the team construction, which puts forward a high standard and
requirement for the team leader. Academically, the research team leader not only needs good theoretical
basis and academic attainments, but also needs strategic vision of technology innovation. At the same
time, the research team leader not only needs specific team work spirit and the ability to control a team,
but also a strong ability of external communication and pioneering lead. The other members of team
have different ages, research experiences, disciplinary backgrounds and research levels. During the
research, each team member complements their knowledge structure. They not only could overcome the
limitation of single subject knowledge during research, but also could bring new innovation and insights,
keep the research team balancing.
Third, strengthen the construction of team culture. Team culture is the general term of values and
habits which form during the team formation and development. It’s the soul of the team. The
construction of research team should be people-oriented, form an atmosphere where democracy, equality
and freedom can explore. That’s the key to excite members’ enthusiasm, agglomerate high-level
personnel and conducive to iconic, innovative achievements.
3.2 Construction of mesosystem
According to the ecological systems theory, mesosystem is the interaction of several Microsystems,
while each mesosystem also develops itself. For the scientific research team of the universities, the most
obvious mesosystems are these universities. University plays an important role in the construction of the
research team.
First, evaluation and incentive mechanism should be perfected. The evaluation and incentive
mechanism is the “baton” of teachers. Research members are all teachers in universities. Whether the
research is benefit for the overall construction of team, the direction of evaluation and incentive
mechanism in universities acts as an important role. Evaluation mechanism should pay more attention to
exert each member's enthusiasm. A team has different kinds of members such as the subject leader,
research members and research support members. Different kinds of members could made innovative
achievements only by mutual assistance. Therefore, it's necessary to evaluate separately. For the team
leader, we should focus on his issue affordability and strategic awareness, organization and coordination
capacity. For research members, we should focus on their professional knowledge, analysis and problem
solving ability. For research support members, we should focus on the evaluation of knowledge and
experimental skills, in order to make a fair and reasonable return for research members who make
contributions to the research.
Second, strengthen the construction of the platform. Universities should combine with the situation
of discipline distribution and talented person team to integrate campus' advantage resources to the
construction of the platform in the light of long-term national science and technology development plan
and social development needs. Upon the level of school, we should design the scientific and reasonable
layout of the research team, centre on the technology leader, and be classified by the kinds of research
activities from different aspects such as basic research, applied research, achievement transformation,
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and technology service.
3.3 Construction of macrosystem
According to the ecosystem theory, macrosystem refers to the environment such as the whole
society and cultural of individual’s growth. For the university scientific research team, the macrosystem
is the national government departments and the social environment.
Government departments should strengthen the policy guidance. For the scientific research team,
the government departments should increase the investment of funds and resources and continue to
increase the support for the basic research in order to continue to enhance the power of scientific and
technological development. At the same time, the integration of enterprises, research institutes, venture
capital and other resources, as well as classification guidance can promote the research cooperation. We
should support and guide the construction of university scientific research team in various ways. It
creates a stable and harmonious research environment for the construction of university scientific team
and can make the team carry out scientific research activities.

4 Conclusion
The scientific research team of the Chinese university is a big revolution, compared with the
previous scientific research organization. Its success or failure depends on the sound operation
mechanism, perfect system and team’s culture environment. Under the ecological system theory, firstly,
the universities should improve the leadership mechanism of the scientific research team, and the quality
of leaders, in order to establish the perfect mechanism of leaders and create a unique team culture.
Secondly, the universities should establish an incentive mechanism with multiple talents as the core, to
realize the combination of material and spirit reward and the combination of overall reward and
individual reward. Thirdly, the universities should reform the related system, to handle checks and
balances between teams and departments. Therefore, the construction of university scientific research
team need not only their own efforts, but also the guidance of national policy, the promotion of
university internal guidance, the rational allocation of resources and the support of everyone in society.
Strengthening the construction of university scientific research team can make the construction of
scientific research team truly become the new power of University Science. And technology innovation
has important significances on promoting the development of school discipline, improving the
universities ‘comprehensive strength and national innovation ability.
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Abstract: Innovation adoption research aims to make efforts to understand the complex phenomena
where users, technologies, and social settings interact with and transform each other. It explains
adoption decisions by applying attitudinal, cognitive and social theories. The current study reviews the
development of innovation adoption research and discusses the three most used theories in innovation
adoption studies, namely Theory of Rational Action (TRA), Theory of Planned Behavior(TPB), and
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1 Introduction
Innovation adoption research attempts to explain how and why innovations are adopted and to
predict the level of adoption. Adoption of an innovation is a critical part of the process of innovation
implementation (Rogers, 2003). Innovation adoption has therefore been an area of substantial research
interest since the early days of computerization (Moore and Benbasat, 1991). Researchers have made
significant efforts in building theories to examine and predict the determinants of adoption.
Innovation adoption research has traditionally been focused on information technologies (IT), such
as information systems (e.g. Agarwal and Prasad, 1999; Harrison et al., 1997; Niederman et al., 1991),
office softwares (e.g. Compeau and Higgins, 1995; Karahanna et al., 1999; Mathieson, 1991), which
were mostly adopted by organisations and were used to enhance employees’ productivity and
effectiveness. Consequently, adoption of these traditional technological innovations in workplaces have
been studied extensively (Venkatesh and Brown, 2001).
With the proliferation of internet and mobile communication technologies in everyday life in recent
decades, innovation adoption research has extended its scope to modern information and communication
technologies (ICT), such as home computers (e.g. Venkatesh and Brown, 2001), the internet (Mehrtens
et al., 2001), electric-commerce (e.g. Bhattacherjee, 2000; Black et al., 2001), mobile phones (e.g.
Leung and Wei, 1999; Rice and Katz, 2003), and mobile telephony (e.g. Haddon, 2003; Ling, 2001).
These modern technological innovations can be used for both personal and work purposes; as a result,
innovation adoption research has been conducted in both work and non-work contexts, or organisational
and individual contexts.
More recently, with rapid development of mobile communication technology, conventional internet
services have been introduced to mobile communication platforms and innovative mobile
communications services are increasingly being implemented (Fransman, 2002; Salkintzis, 2004).
Subsequently, Mobile Technological Innovations (MTI) have become the focus of innovation adoption
research (Rao and Troshani, 2007; Revels et al., 2010). MTI adoption study investigates consumers’
decisions to adopt a particular mobile technological product or service at the individual level of analysis.
It goes beyond pure description of the adoption process and seeks explanation of why particular
adoption behaviour occurs (Pedersen and Ling, 2003).
Much of the adoption research describes and explains individuals’ adoption decisions by applying
attitudinal, cognitive, and social theories. Three popular Western-derived theoretical models have been
widely used in innovation adoption studies, namely:
• Theory of Reasoned Action (TRA) (Fishbein and Ajzen, 1975);
• Theory of Planned Behaviour (TPB) (Ajzen, 1985, 1991);
• Technology Acceptance Model (TAM) (Davis, 1989).

2 Theory of Reasoned Action
TRA was developed by Fishbein and Ajzen (1975, 1980), derived from social psychology,
particularly from previous research that started out as the theory of attitude, which led to the study of
attitude and behaviour. It is considered to be one of the most fundamental and influential theories of
human behaviour (Eagly and Chaiken, 1993). Research has shown TRA can successfully predict and/or
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explain an individual’s behavioural intentions in a range of consumer-based contexts (Sheppard et al.,
1988), including innovation adoption behaviours.
The basic assumption of TRA is that individuals consciously decide on performing or not
performing a specific behaviour and they consider and evaluate various criteria concerning the
behaviour before actually performing it (Fishbein and Ajzen, 1975). It suggests that behaviour is
determined by behavioural intention, that is, if a person intends to do a behaviour then it is likely that
the person will do it. In the theory, behavioural intention measures individuals’ relative strength of
intention to perform the targeted behaviour (Ajzen and Fishbein, 1980). In turn, behavioural intention
depends on individuals’ attitude towards the behaviour and their subjective norm. The model is shown in
Figure 1.
Attitude toward the
behavior
Intention to
perform the

Behavior

behavior
Subjective norm
Figure 1

Theory of Reasoned Action

In the TRA model,attitude toward behaviour refers to ‘an individual’s positive or negative feelings
(evaluative affect) about performing the target behaviour’(Fishbein and Ajzen, 1975, p.216), while
subjective norm refers to ‘the person’s perception that most people who are important to him think he
should or should not perform the behaviour in question’(Fishbein and Ajzen, 1975, p.302). Attitude
consists of beliefs about the consequences of performing the behaviour multiplied by his or her
valuation of these consequences. Subjective norm is seen as a combination of perceived expectations
from relevant individuals or groups along with motivations to comply with these expectations.
In the TRA model,attitude toward behaviour refers to ‘an individual’s positive or negative feelings
(evaluative affect) about performing the target behaviour’(Fishbein and Ajzen, 1975, p.216), while
subjective norm refers to ‘the person’s perception that most people who are important to him think he
should or should not perform the behaviour in question’(Fishbein and Ajzen, 1975, p.302). Attitude
consists of beliefs about the consequences of performing the behaviour multiplied by his or her
valuation of these consequences. Subjective norm is seen as a combination of perceived expectations
from relevant individuals or groups along with motivations to comply with these expectations.

3 Theory of Planned Behaviour
TPB is an extended form TRA that includes the construct of perceived behavioural control, defined
as ‘the perceived ease or difficulty of performing the behaviour’(Ajzen, 1991, p.188) to overcome the
original model’s limitation in dealing with behaviours over which people have incomplete volitional
control (Ajzen, 1985). The model is shown in Figure 2.
The TPB model, therefore, includes the constructs of attitude and subjective norm and perceived
behavioural control as factors that influence behavioural intentions.According to Ajzen (1991), the
construct of perceived behavioural control is the aggregate effect of two components. The first
component is self-efficacy, which comes from Social Cognitive Theory (Bandura, 1977, 1986), referring
to individual’s subjective evaluation of his or her ability to perform the required task or behaviour. That
is, it presents the conviction that one can successfully execute the behaviour required to produce the
outcome (Bandura, 1986). The second component relates to facilitating conditions or situational factors.
These involve an individual’s assessment of the importance of his or her resources in order to perform
the behaviour (Ajzen, 1991). Resource refers to the availability of circumstances that allow the intention
to be carried through to the actual behaviour (Ajzen, 1991), such as time, money.
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Attitude toward the
behavior

Intention
perform
behavior

Subjective norm

to
the

Behavior

Perceived behavioral
control
Figure 2

Theory of Planned Behaviour

Ajzen (1991) reviewed the studies using TPB and found that the impact of the new construct on
predicting behaviour to be significant in most cases. He also identified that as volitional control declines,
the perceived control factor becomes increasingly useful. Furthermore, Ajzen (1991) found that the
more resources one believes one possesses the fewer obstacles or impediments to the performance of the
behaviour.

4 Technology Acceptance Model
With the introduction of computer related technologies in the 1980s and 1990s, information
systems (IS) research began to focus on the adoption and diffusion of these technologies (Rogers, 1995).
There was also a move towards trying to identify a set of antecedent beliefs, derived from the attributes
of an innovation identified by Rogers (see Rogers 2003) that could be generalised to more precisely
predict or explain individuals’ or organizations’ intentions to adopt computer-based technologies. This
was in contrast to work done in the earlier TRA and TPB area where the antecedent beliefs that
underpinned an individual’s attitudes were often elicited specifically for the behavioural context being
researched and were not considered to be generalisable.The Technology Acceptance Model (TAM)
developed by Davis (1989) although originally derived from TRA is often considered as an IS theory
(Venkatesh and Davis, 2000). Like TRA and TPB, TAM is an intention-based model, specifying that
intention is a crucial predictor of actual usage. However, the final conceptualization of TAM excludes
the attitude construct in order to explain behavioural intention more parsimoniously. In further iterations,
Davis, Bagozzi and Warshaw (1989) suggested that attitude does not mediate the relationship between
the attitudinal beliefs and behavioural intention.
In TAM, a user’s intention is explained by two major perceptual factors derived from two of the
most important attributes of an innovation: perceived usefulness and perceived ease of use. Perceived
usefulness is defined as ‘the degree to which a person believes that using a particular system would
enhance his or her job performance’,while perceived ease of use is defined as ‘the degree to which a
person believes that using a particular system would be free from effort’ (Davis, 1989, p.320). TAM is
shown in Figure 3.
Perceived
usefulness
Intention to
perform the
behavior
Perceived ease of
use
Figure 3

Technology Acceptance Model

Behavior
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However, it has been suggested that TAM may be too parsimonious and that technology acceptance
models should include a richer set of antecedent beliefs about adopting an innovation, such as the work
by Moore and Benbasat (1991). These researchers developed a seven factor generic scale known as the
Perceived Characteristics of Innovating (PCI) scale. This scale measures relative advantage,
compatibility, ease of use, result demonstrability, image, visibility and trialability and was based on
Rogers’ attributes of an innovation. Moore and Benbasat (1991) also included perceived voluntariness as
a factor that captures issues to do with mandated adoption since much of the earlier IS research was
done in organisations. This variable is similar to the underlying premise in TPB regarding perceived
behavioural control. Additionally, researchers argued that technology acceptance models should be
supplemented and extended through the inclusion of social variables such as subjective norms (e.g.
Mathieson, 1991; Taylor and Todd, 1995; Venkatesh and Davis, 2000). Thus the IS technology adoption
models became more hybrid varieties that contained established variables that underpinned attitude or
intentions as well as variables from TRA and TPB as determined by the technology innovation context.

5 Conclusion and Discussion: an Alternative Theoretical Perspective
Three major adoption models have been reviewed in the previous section. While they have been
applied in a wide range of technology adoption studies, it is argued in this thesis.
First, in the IS literature there has been a strong move towards testing a pre-determined set of
variables that measure the antecedent beliefs that underpin an individual’s intention towards using the
technology. However, in other disciplines, researchers using TRA and TPB would elicit beliefs about the
behaviour in question prior to testing their model. Thus, they used beliefs that were more specific to
each situation, and did not assume that beliefs which applied in one context could also be relevant in
other contexts.
Second, in the search for parsimony and generalisability TAM only included perceived usefulness
and perceived ease of use, arguing that they would apply to most innovation adoption contexts, thus
making the model suitable for any technology adoption context (Davis et al., 1989; Mathieson, 1991).
As discussed earlier, the two determinants of innovation adoption are too parsimonious, which makes
the model’s ability to explain intention to use various form of technological products or services limited
to cognitive beliefs with no account of other factors that may provide richer explanations of adoption
behaviour (Nysveen et al., 2005; Venkatesh and Davis, 2000).
Third, because different innovations may have various characteristics, they are expected to be
associated with a set of adoption drivers that are different in part from those identified for traditional
innovations (Hong and Tam, 2006; Nysveen et al., 2005). Neglecting the characteristics of focal
innovations and simply applying one of the three models in their adaptations for technology adoption
may be inappropriate and may fall short of more accurately explaining the diffusion of innovative
products or services (Hong and Tam, 2006).
Accordingly, many adoption studies have indicated that the three models need modification,
specifically, the construct of attitude in the model of TRA or TPB is often decomposed into several
variables or underlined by several dimensions to increase predictive and explanatory capabilities (e.g.
Bauer et al., 2005; Pedersen, 2005; Yang and Jolly, 2009). TAM is also altered by adding social
influence and behavioural control variables in MTI adoption studies (e.g. Lu et al., 2005; Revels et al.,
2010). Moreover, the three models can be integrated to increase the explanatory ability. For example,
TAM’s two major constructs are often used as underlying variables of attitude in MTI adoption studies
based on the TRA or TPB models (e.g. Nysveen et al., 2005; Pagani, 2004).
Moreover, the application of the three major theories (TRA, TPB and TAM) in the Chinese context,
an Eastern cultural context, might be questionable (Lai et al., 2009; Zhao et al., 2006), as all the three
theories originated from a Western context (United States). Cross-cultural studies have suggested that
they need to be adapted and new constructs should be added to the model in non-Western contexts (e.g.
Bagozzi et al., 2000; Lee and Green, 1991; Malhotra and McCort, 2001).
Alternatively, instead of using selecting one of these three models, researchers can specify research
models that are more relevant for the research purpose. An example of such an approach to innovation
adoption Sullivan Mort and Drennan (2007).Their research model is derived by drawing on literature in
consumer behaviour, psychology and innovation adoption. Similar to the study of Sullivan More and
Drennan (2007), the alternative way to conduct innovation research by employing an integration of
various theoretical perspectives, since such an approach is able to provide a richer understanding of the
phenomenon of innovation adoption (Nysveen et al., 2005). This reasoning can also be further addressed
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by considering non-Western context, where concerns have been raised as to whether such approaches
are appropriate for Eastern consumers.
According to Venkatesh et al. (2003), there is a basic conceptual framework underlying the three
models for the purpose of examining innovation adoption behaviour. This conceptual framework is
shown in Figure 4. The model shows that intention to adopt an innovation depends on how individuals
react to the use of that innovation, equally, how they perceive the use of that innovation. This is
consistent with TRA and TPB. Combining the perspectives of the three theories, it suggests that beliefs
about using an innovation held by individuals determine their intentions to adopt it.

Reactions to the use of

Intentions to use

technology

technology
Figure 4

Actual use of technology

Basic Concepts Underlying User Acceptance Models

Therefore, an innovation adoption research can be developed under the guidance of the integrated
theoretical perspective of the three theories, which suggests that the beliefs of using innovation
determine the innovation adoption intention. The beliefs about using the innovation perceived by
consumers should be identified. Consequently, instead of adapting one of the Western innovation
adoption models, the program of research can be designed to start with a qualitative study to investigate
which factors emerge as important and contextually suitable, in order to better inform a model for the
research.
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Research on the Competency of Innovation Team Leaders in
Enterprises Based on Structural Equation Modeling
Qin Lei, Chen Yun
School of Management, Wuhan University of Technology, Wuhan, P.R.China, 430070
(E-mail: yaoyuanjuexiang@163.com, chenyun135@126.com)
Abstract: Currently, innovation teams play very crucial roles in fostering and driving the
technological innovation, those technical specialists from different academic backgrounds, with various
but complementary skills and personalities, come and work together for innovation projects under the
supervision and guidance of team leaders. How does the innovation team leader successfully lead the
whole team to achieve the requirements of enterprise innovation performance, and how to enhance the
competency of innovation team leaders become hot topics both in academic and industrial fields,
therefore, based on the theoretical analysis, this paper aims at finding out the major competency factors
of innovation team leaders, establishing structural model of the competency of innovation team leaders
in enterprises, through an empirical research, this paper put forward the approaches and strategies to
enhance the competency of innovation team leaders.
Key words: Innovation team; Leader; Competency model

1 Introduction
That the high competency level of innovation team leader improves the overall competitiveness of
the innovation team, plays a crucial role in strengthening the long-term strategic value for enterprises,
and becomes a realistic choice to seek long-term enterprise innovation development increasingly. In
recent years, the research of the competency of enterprise innovation team leader has become a new and
important focus in human resource management and organizational behavior, and scholars have done
some studies on the relevant theories. Rick Bellingham, William O’Brien(2005) investigated more than
200 companies and outlined the full range of competencies required for effective leadership[1]. Xu
Fang(2003)[2] established the competency model of R&D project manager and the team members based
on a case study. Xu Ce(2005)[3] pointed out that the team leader takes more responsibility than others in
an innovation team. Elizabeth Redmond(2013)[4]’s competency model through the empirical study
analyzes the role of employees, regardless of the results of its own staff competency or on the corporate
strategy implementations are of positive significance. Since the 1990s, scholars made a lot of useful
attempt on the innovation competence of the team, however, the competency of enterprise technology
innovation team leaders is still relatively lacking, this paper employs structural equation modeling
theories and methods to establish an business innovation team leader competency model, and put
forward some suggestions from the perspective of human resource development in the enterprise
management practice.

2 Methodology
The competency of a business Innovation team leader contain multiple elements, which are
subjective and difficult to measure directly. This paper is going to set up an equation modeling of
enterprise innovation team leader competency. Structural equation model is based on analysis of
covariance matrix of variables relationships between variables statistical methods, which can be
processed simultaneously on multiple variables, allowing the independent variables and the dependent
variable of error, moreover, measurement and analysis can be integrated into one. This paper
summarizes the literature and field interviews and draw 20 competency elements from corporate
innovation team leader.
A questionnaire (Likert scale) is designed to measure the competency elements of enterprise
innovation team leader. Questionnaires distributed by direct paper and electronic version of the
questionnaire through emails, a total of 120 questionnaires were returned 107 copies, 91 copies of valid
questionnaires, the questionnaire response rate was 85.05%.
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3 Empirical Analysis
3.1 Exploratory factor analysis
3.1.1 The reliability test
Use SPSS17.0 provides inspection methods to determine whether a variable is suitable for factor
analysis, this study used KMO test and Bartlett test of sphericity of the original variable correlation
analysis. Statistics showed that the sampling adequacy coefficient KMO value is 0.902, the results of the
factor analysis is good. In addition, Bartlett test of sphericity approximate chi-square value of 1069.86,
df 210, reached a significant level, suitable for factor analysis.
3.1.2 Competence factor extraction
On 20 competency elements taken principal component analysis, factor analysis, in accordance
feature extraction common factor is 1, the use of orthogonal rotation method to maximize the variance
factor loading matrix to rotate, adjust for common factors combined to get the final common factor,
specific operation is as follows:
(1) Joint degree inspection of questionnaire
As Table 1 shows, corporate innovation team leader competency questionnaire shows common
good of each project.
Table 1
Responsibility

Joint Degree Inspection of Questionnaire

Initial

Extraction

1.000

0.716

Support from enterprise

Initial

Extraction

1.000

0.766

Team spirit

1.000

0.760

Support from society

1.000

0.759

Innovation spirit

1.000

0.732

Innovation input

1.000

0.746

Achievement guidance

1.000

0.755

Risk management capability

1.000

0.707

Storage of fundamental Knowledge

1.000

0.744

Personal prestige

1.000

0.662

Strategy guidance

1.000

0.703

Service orientation

1.000

0.521
0.686

Professional knowledge and skills

1.000

0.676

Cultivation consciousness

1.000

Team building capability

1.000

0.684

Interpersonal competence

1.000

0.863

Team prestige

1.000

0.640

Supervision and cultivation capability

1.000

0.777

Work performance

1.000

0.659

Fair implementation

1.000

0.665

(2) The principal component extraction factor
Table 2

Cumulative Variation Scale of Questionnaire

Initial Eigen values
Total
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20

8.681
3.441
1.086
1.014
0.741
0.673
0.576
0.515
0.467
0.446
0.41
0.35
0.304
0.247
0.232
0.212
0.204
0.174
0.119
0.109

% of
variance
43.403
17.203
5.428
5.07
3.705
3.365
2.878
2.577
2.335
2.231
2.05
1.752
1.521
1.235
1.158
1.058
1.02
0.869
0.596
0.544

Cumulati
ve %
43.403
60.607
66.035
71.105
74.81
78.175
81.053
83.631
85.965
88.196
90.246
91.998
93.519
94.754
95.912
96.97
97.99
98.859
99.456
100

Extraction sums of squared
loadings
% of
Cumulati
Total
variance
ve %
8.681
43.403
43.403
3.441
17.203
60.607
1.086
5.428
66.035
1.014
5.07
71.105

Rotation sums of squared loadings
Total
6.38
3.422
2.965
1.454

% of
variance
31.901
17.111
14.825
7.268

Cumulati
ve %
31.901
49.012
63.836
71.105
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Through factor analysis of 20 indicators dimensionality reduction will translate into a few
composite indicators. As shown in Table 2, after the maximum orthogonal rotation, feature extraction,
choose root more than a factor of 1, four factors were extracted, total variance explained is 71.11%. In
general, the total factor reached over 60% of the total explained one indicates good constructure validity
scales. The interpretation of data analysis factor was 71.11%, shows good constructure validity of the
questionnaire.
(3) the rotated factor loadings matrix
Rotated factor loading matrix is shown in Table 3.
According to the rotated factor matrix competency, extract load factor levels above 0.5, we get the
following four factors. Factor 1: Achievement-oriented, strategic orientation, teamwork, basic
knowledge reserves, industry knowledge and skills, responsibility, service orientation, risk management
capabilities, personal prestige, innovation, team-building skills; Factor 2: work performance, business
support, social support, team reputation, innovation and investment; Factor 3: fair execution, cultivate
awareness, mentoring and training capacity; Factor 4: interpersonal skills.
Table 3

Rotated Factor Loading matrix
Component
1

Achievement guidance

.834

Team spirit

.821

Professional knowledge and skills

.798

Strategy guidance

.787

Storage of fundamental knowledge

.784

Responsibility

.784

Service orientation

.669

Risk management capability

.656

Personal prestige

.635

Innovation spirit

.606

Team building capability

.602

2

Work performance

.779

Support from enterprise

.849

Team prestige

.757

Support from society

.867

Innovation input

.823

3

Fair implementation

.711

Supervision and cultivation capability

.770

Cultivation consciousness

.711

Fair implementation

4

.874

(4) Factor naming and classification
Through statistical analysis of corporate innovation team leader competency factors include the
first level factors of 4 and the second level factors of 20 as shown in Figure 1.
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Professional knowledge and
skills
Risk management capability
Team building capability
Team spirit
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Achievement guidance
Strategy guidance
Service orientation
Responsibility
Personal prestige
Innovation spirit
Work performance

the Competency of
Innovation Team
Leaders

Support from enterprise
Environment support

Team prestige
Support from society
Innovation input
Cultivation consciousness

Cultivation capability

Supervision and cultivation
capability
Fair implementation

Figure 1

Business Innovation Team Leader Competency Structural Model

(5) Reliability test
Using SPSS17.0 to test overall internal consistency and three factors, reliability analysis shown in
Table 4. The reliability analysis of the questionnaire shows that overall Cronbach's alpha value of 0.907,
indicating that the overall reliability of the questionnaire is high. Three factors Cronbach's alpha values
were greater than 0.8, indicating a good internal consistency of the questionnaire, the choice of these
indicators is reasonable.
Table 4

Enterprise Innovation Team Leader Competency Factors Affecting Reliability Analysis
Occupational
Environmental
Measurement factor
Build capacity
Overall
characteristics
support
Cronbach’s α Value
0.946
0.876
0.805
0.907

3.2 Analysis of model validation
3.2.1 Confirmatory Factor Analysis
Business Innovation team leader competency is constituted by a number of elements, as well as by
a variety of factors. Previous analysis established a corporate innovation team leader competency model,
the model based on the relationship between variables based on the assumption, and the specific
assumptions are as follows:
Hypothesis 1 (H1): Occupation characteristics and the competence of enterprise innovation team
leader shows a positive correlation;
Hypothesis 2 (H2): Environmental support and the competence of enterprise innovation team
leader shows a positive correlation;
Hypothesis 3 (H3): building capacity and the competence of enterprise innovation team leader
shows a positive correlation;
Based on structural equation model diagram, shown in Figure 2, a structural equation model path
diagram is drawn. After the software load factor calculated. Graphic describes the latent variables and
observed relationships between variables, and gives the model path coefficients.
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By AMOS17.0 computing, p2 values is very small, on the basis of the original data, by deleting
cases individually, assessed strange data and remained 80 data. Obtained in Table 5, Table 6 and Table 7
shows the model estimation result.
Model

NPAR

Default model

53

Model
Default model

Model
Default model

Table 5 CMIN
CMIN
DF

Table 6
NFI

87.272

82

P

CMIN/DF

0.325

1.064

Baseline Comparisons
RFI
IFI

TLI

Delta1

rho1

Delta2

rho2

0.88

0.846

0.992

0.989

Table 7 RMSEA
RMSEA
LO 90
0.03

0

CFI
0.992

HI 90

PCLOSE

0.073

0.732

Fit indices from the relevant assessment results, the model chi-square statistic is 87.27, df 82,
CMIN / DF = 2.42, p value of 0.33, greater than 0.05, the model fits the data. RMSEA root mean square
error of 0.03 <0.08, indicators have reached the acceptable range, the model can be accepted.
3.2.2 Competency weight determination
According to exploratory factor analysis and confirmatory factor analysis, three common factors
that innovation team leader of three competencies. Each common factor contains a corresponding
original variable (competency factor), the mean average of the original variable as the common factor a
score based on the scores for the score common factor to calculate the weight of each common factor, as
shown in Table 8.
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Table 8

The first lever
indicators

Professional
specialty

Environment
support

Cultivation
capability

Weighting Factor of Each Competency Statement
The second
The second
Compet
The second lever
level
level
ency
indicators
indicators
indicators
scores
equipartition
total score
Storage of fundamental
4.429
knowledge
Professional knowledge
4.484
and skills
Risk
management
4.330
capability
Team building capability
4.165
47.23
4.29
Team spirit
4.328
Achievement guidance
4.231
Strategy guidance
4.044
Service orientation
4.143
Responsibility
4.187
Personal prestige
4.363
Innovation spirit
4.527
Work performance
4.297
Support from enterprise
4.330
21.66
4.33
Team prestige
4.176
Support from society
4.385
Innovation input
4.473
Cultivation consciousness
4.121
Supervision
and
4.670
12.93
4.31
cultivation capability
Fair implementation
4.143
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Compete
ncy
weights%

Ranks

33.18

3

33.49

1

33.33

2

3.3 Analysis and discussion
Through the model data exploratory analysis and confirmatory analysis, we get the team leader of
enterprise innovation competency model. Model contains three levels of specific factors and 19 small
factors.①professional qualities, including: Basics reserve, professional knowledge and skills, risk
management skills, team building, teamwork, achievement orientation, strategic orientation, service
orientation, responsibility, personal prestige, innovation 11 competency elements; ②Environment
support, including: job performance, enterprise support, team reputation, social support, innovation and
investment in five competency elements; ③ capacity-building, including: developing awareness,
mentoring and training capability, competency fair perform three elements; calculated for each
competency factor weights obtained by sorting, environmental support for the leader of the biggest
factors affecting competency, capacity, followed by professional qualities ranked third, and finally
interpersonal skills.

4 Business Innovation Team Leader Competency Development Strategy
4.1 Psychological capital development of business innovation team leader
4.1.1 Leader self-efficacy
Through the accumulation of successes or achieve goals to improve team performance innovation
team leader’s success perception, which enhance self-efficacy and self-confidence; leader through
targeted incentives to stimulate sustained motivation to study hard, and the same kind of people from the
target to create a successful experience self-confidence; positive evaluation obtained through social
work values and confidence.
4.1.2 Keep a positive and optimistic attitude
Leader optimistic and positive attitude will not only help to enhance individual performance, but
also affect the team members’ work ethic and attitude. Cultivate a positive and optimistic attitude to
keep forgiving heart, gratitude and satisfaction, calm face mistakes, correct treatment of setbacks,
actively seeking development opportunities.
4.1.3 Strong psychological resilience
Enhance the process of psychological resilience that enhance their resilience in the process, can be
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targeted for training, enhance leader of the crisis, stress, irritation resilience, enhance mental toughness.
4.2 Human capital development of business innovation team leader
4.2.1 Focus on the quality of human capital development
Business Innovation team leader quality is directly related to the enterprise innovation performance
even business success or failure. Under the conditions of market economy, business innovation team
leader in all aspects of the quality of higher and higher quality requirements, forcing companies to pay
more attention to innovation team leader of the quality of human capital development, on the one hand,
based on modern economic and social change leaders asked for the new requirements, continuing to
follow up on the innovation team leader training and knowledge work, training and study extended to
the entire career stage.
4.2.2 Good fair competition in human capital allocation mechanism
Under the market economy, the market in allocating resources plays a fundamental role. On the one
hand, through the market test to assess the team leader of innovation and value of the amount of labor
contribution, on the other, by creating a level playing field in the market under allocation of human
capital .
4.3 Social capital development of business innovation team leader
4.3.1 Multi-mention internal personnel channel of businiess innovation team leader
Innovation team relationships within the enterprise network, including longitudinal and transverse
relationships. Longitudinal network mainly for leaders and superiors, corporate executives and
communication between team members and force. Which links up directly affects the innovation team to
gain support, ability to mobilize resources, the ability to direct downward teamwork motivation.
Horizontal network includes innovative team leader with partners, affiliates, and competitors such as
horizontal relationships.
4.3.2 Expend leader’s social network
Social networks of any member of society are faced with the structure of social relations, positive
and effective use of social networks can bring unexpected wealth, social network embodies the strength
of integrating innovation team leader’s ability to mobilize social resources. Team leader in developing
innovative network of social relations is an investment in human capital, which is also a full range of
rewards.

5 Conclusion
In this study, a survey on a number of enterprises to obtain first-hand data, using SPSS17.0
software reliability test survey data, using principal component analysis extracted three factors, the
establishment of structural equation model of corporate leaders competency to ensure data integrity and
the external consistency is good. According to exploratory factor analysis and confirmatory factor
analysis by corporate innovation team leader competency, three common factors and 19 competency
elements is calculated, this paper put forward the approaches and strategies to enhance the competency
of innovation team leaders.
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Predicament and Way out: Research on Using Private Capital to
Resolve Local Government’s Debt Risk :A Case Study of Hubei
Province in China*
Huang Ling, Shen Jun, Cui Gaoru
School of Management, Wuhan University of Technology, Wuhan, P.R.China, 430070
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Abstract: With the accumulation and risk expansion of China’s local government debt, the abundant
private capitals gradually become the realistic choice to solve this dilemma. Based on the research on
local government debt in Hubei Province, this paper analyzes the present situation and problems of local
government debt in Hubei Province, elaborates the necessity and feasibility of reducing the local
government debt risk by introducing private capital, and further put forward countermeasures and
suggestions by setting up the public-private partnership model, in order to provide references for
government decision making.
Key words: Local government debt; Private capital; Debt risk; Local financial revenue
1 Introduction
In recent years, the size of China’s local government debt is increasing dramatically, debt pressure
is overwhelming. Taking Hubei province as an example, by the end of June 2013, local governments’
total debt was 768 billion yuan, increased by 11.97% over the same period of last year. Moreover, debt
ratios of Hubei province in 2012 soared to 77.64%, which is the third year in a row for debt ratios of
more than 70%. Although, the mounting local government debt funds ensure the progress of
infrastructure construction successfully, the accumulation and expansion of debt risk would in turn to
restrict the sustainable and healthy development of local economy. In the meanwhile, there are large
amount of idle funds can’t be converted into effective investment, which leads to enormous waste of
resources. Therefore, finding ways to introduce private capital to solve debt risk of local government can
not only replenish governmental funds shortages but also expand investment channels for private capital,
which shows great significance.
Scholars from home and abroad have conducted abundant research on solutions of local
government debt. David.N(2001)[1] argued that local government debt risk can be controlled by
declining interest payment on debt. Suresh M(2002)[2] suggested that government should create sinking
funds, designated for repaying the debt at maturity. Yu Haifeng(2010)[3] presented a reasonable
repayment mechanism. Sun Jing(2013)[4] concluded the mechanism of government debt management.
Gao Huiying(2013)[5] established an early-warning system for debt risk prevention. Looking back to the
research home and abroad, there are few comprehensive analyses for applying private capital to solve
debt problem. However, in recent years, large scales of private capital are facing the tough problem of
less appropriate investment channels. Therefore, this article has constructed private capital operation
mode to solve local governmental debt, and also proposed detailed policy recommendations, not only
supporting local governmental debt's analysis system , but also providing new thoughts for local
governments, helpful for realizing debt's smooth landing, significant in theory and reality.

2 The Necessity and Feasibility of Applying Private Capital
2.1 The necessity
With the accelerating pace of economic development, the fiscal deficit continues to grow, local
government has no other choice but to borrow money directly and indirectly as to support the municipal
facility construction. As a result, the debt risk and related problems have become increasing prominent.
2.1.1 Enormous debt stress
As the scale of local government debt expands dramatically, comprehensive financial pressure
multiplies unceasingly. By the end of June 2013, the direct explicit government debt of Hubei province
was about 515 billion yuan, increased by 20.84% over the same period of last year. Adding to the
contingent government liabilities is up to 768 billion yuan, which is 11.97% higher than last year.
Moreover, nearly 60% debts were spent to municipal constructions, transportations, etc(shown at table
* This paper is supported by and Wenzhou Science and Technology Bureau.
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1), which involve large investment, long construction period and low investment returns, would
undoubtedly making the situation even worse.
Table 1
Expenditure
categories

The Expenditure of Local Government Debt in Hubei Province
(million yuan)
Direct explicit government debt
Contingent government liabilities
Amount

Proportion

Amount

Proportion

Municipal construction
Land purchasing and storage

2282.61
769.65

49.09%
9.34%

861.64
19.26

35.05%
0.78%

Transportation

434.17

9.34%

1169.99

47.59%

Security housing
Agriculture, forestry and water
conservancy
Science, Education, Culture and
Health
Environment

267.47

5.75%

39.66

1.61%

135.12

2.91%

9.71

0.39%

134.06

2.88%

176.50

7.18%

69.10

1.49%

37.75

1.54%

Industrial energy

68.37

1.47%

24.73

1.01%

Others

488.99

10.52%

119.09

4.84%

Total

4649.54

92.78%

2458.33

100.00%

Source: 2013 data from audit reports in Hubei province.
Table 2
Maturity of
debt

Direct explicit
government debt

Debt Payable after July 2013
Contingent
government liabilities

Total

(million yuan)
Percentage of debt balance
accounting for repayment before
June 2013 (%)

7-12 in 2013

1222.24

260.07

1482.31

19.30%

2014

1124.82

279.59

1404.41

18.28%

2015

1113.82

189.69

1303.51

16.97%

2016

609.07

144.67

753.74

9.81%

2017
368.76
134.71
2018 and
712.19
1521.11
beyond
Total
5150.9
2529.84
Source: data from audit reports in Hubei province.

503.47

6.55%

2233.3

29.08%

7680.74

100.00%

In addition, governments in Hubei province would gradually enter the repayment peak since the
year of 2014. As shown at table 2, in 2014, there is debt of 1404 million yuan is about to due, accounted
for 18.28%. From 2015 to 2017, nearly 2600 million yuan will be repaid, accounted for 33.33%. As to
relieve the debt pressure of local government, it can not be successful resolved with local finance
income alone, but to apply private capital to replenish the fiscal deficit is a feasible way.
2.1.2 Debt financing increases local government debt burden
Table 3
Creditor

Debt Financing Source of Local Government in Hubei Province
(million yuan)
Direct explicit government debt
Contingent government liabilities
Amount

Proportion

Amount

Proportion

Bank loan

2367.68

45.97%

1828.95

72.30%

Bond issue

616.89

11.98%

133.47

5.28%

Trust financing

446.14

8.66%

122

4.82%

Accounts payable unpaid

375.81

7.30%

36.89

1.46%

BT

504.13

9.79%

48.79

1.93%

Others

840.29

16.31%

359.74

14.22%

2529.84

100.00%

Total
5150.94
76.39%
Source: 2013 data from audit report of government debt in Hubei Province.

Proceedings of the 11th International Conference on Innovation & Management

·823·

In Hubei province, Government debt was mainly financed by bank loans. By the end of June 2013,
Direct explicit government debt of bank loans was 236 billion yuan, accounted for 45.97%，plus
contingent government liabilities of bank loan was about 420 billion yuan, accounted for 54.64%(shown
at table 3). Facing with such an enormous debt stress, the limited local fiscal revenue and transfer
payment is less secure to guarantee the repayment of debt on time. Moreover, as banks, considering the
high debt ratios from local government, integrated with the decreasing debt paying ability, banks would
be burdened with abundant of bad assets, endangering its capital safety.
2.1.3 Land finance is unsustainable
In the current fiscal and taxation systems, the sources of government revenue is relatively
insufficient, apart from all kinds of taxes, land income is the vital source of funding to repay the debt. As
in Wuhan, the capital city of Hubei province, by the end of 2012, the direct explicit government debt of
Wuhan is 145 billion yuan, a commitment to return the funds with land circulation earnings is 61 billion
yuan, accounted for 42%. As a result, overvalued housing market is forming with significant knock-on
effects for the rest of the economy. However, with renovations along with the national macroscopic
policy to the real estate market vigorously regulation, the pattern of economic development mainly
relies on “land finance” will be unsustainable.
2. 2 The feasibility
2.2.1 Plenty of private capital can provide financial security
By the end of 2012, the number of private enterprises in industrial and commercial registration
(including self-employed) in Hubei province was over 2 million, while the total registered capital of
private enterprises was up to 1.2 trillion yuan. Moreover, the private capital had achieved economic
added value of 1.18 trillion yuan, account for 53.1% of the province’s GDP, contributed 60.6% of the
province's GDP growth. As a provider of private capital, private enterprises have become an important
driving force for development of local economy as well as an indispensable supply of fiscal revenue of
local government. However, due to limited investment channels, private capital are driven to illegal
fund-raising, loan sharking and other activities. In this way, they are not only fail to be translated into
effective private investment, but also disrupt the normal financial order. Therefore, private capital is in
urgent need of a new investment approach to achieve capital appreciation.
2.2.2 Private Capital Barriers Removed from Government Policy
Since 2001, Chinese government has allowed and encouraged the participation of private capitals
in urban infrastructure. Several Opinions on Encouraging, Supporting and Guiding the Development of
Private and Other Non-public Economies (for short”36 articles”), issued by the State Council in 2005,
has accelerated the development of private investment. In 2010, Several Opinions on Encouraging and
Guiding Healthy Development of Private Investment issued by the State Council, advocated
encouraging and guiding private capitals to flow into fields that were not explicitly forbidden by the law.
In Hubei Province, the provincial Development and Reform Conference held on December 31, 2012
emphasized that private capitals should be encouraged to participate in construction of railway,
municipal engineering, energy, and other fields, by means of direct investment, franchising, equity
financing, finance lease, BT, BOT, etc. With the ceaseless improvement in policies, “visible barriers”
hindering private capitals’ flow into infrastructure has been gradually eliminated.
2.2.3 Government financing desire for private capital provides a new opportunity
With the rapid urban development, it is difficult to pay for the huge financial expenditure relying
only on fiscal revenues of local governments. Statistics showed that the local fiscal revenues in Hubei
Province amounted to 311 billion yuan in 2012, while local public expenditure came to 375 billion yuan.
Local fiscal revenues failed to make both ends meet, and the governments were faced with a capital
shortage of 64.416 billion yuan. However, recent years has witnessed the increasing investment in urban
construction, transportation and other municipal engineering in Hubei Province. If relying only on fiscal
revenues, financial deficit will become increasingly serious. Therefore, the government is in badly need
of the injection of private capitals to drive local economic development.

3 Suggestions of Introducing Private Capital to Solve Local Government Debt
3.1 Mode construction of introducing private capital to solve local government debt
The public-private cooperation mode is a project financing mode of cooperation between
governmental and private capital in the construction of urban infrastructure. The government and private
institutions jointly invest and operate, and by signing contracts, make clear rights and obligations of
both sides, and jointly share returns and assume risks. Under such mode, the government chooses the
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best investor in the way of bidding, and establishes a project company with the successful bidder, the
project company is responsible for the financing, construction and operation of the project. The essence
of such mode is the government’s exchanging for the efficient operation of infrastructure construction
through long-term transfer of franchising and usufruct (shown as Figure 1).
Local government

Investment
agreement

concession
contract
project company

private capital

project financing

project construction

project management

Figure 1

Pattern Diagrams of PPP Model

Using the PPP mode for construction and operation of urban infrastructure projects not only can
effectively alleviate the financial pressure on local government, but also open up new profiting channels
for private capital. In addition, in order to obtain more returns on investment, while ensuring the quality
of projects, private capital will try to reduce the operating costs as much as possible, thus continuously
improving the operating efficiency of projects.
3.2 Suggestions of introducing private capital to solve the local government debt
3.2.1 Perfect the laws and regulations to give private capital more security
In the PPP mode, compared with governments, private investors are in an inferior position, so they
hope to protect their own rights and interests by relevant laws and regulations. However, this has not
been defined by explicit laws and regulations of our country. Although some regions have issued
regulatory documents of franchise, these documents have low legal status, simple article contents and
are lack of operability. So, the legislative body shall perfect relevant legislation to provide more
guarantee for private capitals, and to stimulate the investment enthusiasm of private capitals.
3.2.2 Intensify policy support
Construction projects in cities have large investment amount, long investment payoff period and
low profit rate of return, which put much fund pressure on private capitals. Meanwhile, for various
investment subjects of private investments, whether collectively-owned enterprises, joint-equity
enterprises, or private enterprises, it has not been long for them to become investment subjects, and they
have small scale and limited economic strength. Therefore, in order to vigorously promote the
development of private capitals, governments must offer private capitals more benefits in aspects of tax
policies, fund raising and pricing policies.
3.2.3 Expand financing channels for private capitals
Now, with narrow financing channels, the private enterprises of our country mainly rely on
commercial bank loans. However, the commercial banks of our country, concerning much of risk,
usually impose restrictions on the loan volume and deadline of private enterprises, and some private
enterprises even can’t get loans from banks. This leads to invisible obstacles of private enterprise
investments. So, in order to better stimulate the vitality of private capitals, commercial banks shall
change thoughts, and meet the financing demands of private enterprises. Meanwhile, more aspects of
financing channels shall be built as soon as possible, for example, allowing qualified investors to raise
funds by issuing bonds and stocks.
3.2.4 Strengthen talent development
PPP mode is a new pattern of applying private capital. It is not only an opportunity but also a
challenge for private enterprises. For the implementation of the PPP projects involves a series of
procedures, such as a prior feasibility study, project financing, the construction, operation and
investment recovery, etc. A lot of economic, law, accounting, engineering and other personnels are in
great need. Therefore, we should vigorously cultivate inter-disciplinary talents, to ensure the smooth and
efficient completion of this project.

4 Conclusion
Facing with the extensive expansion of local government debt risk, it is critical to introduce private
capital to relieve the pressure of the indebted government. By offering private capital more legal
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protection, policy incline and supporting measures, integrating with the PPP model, we can attract
private capital to participate in the infrastructure construction more effectively. Moreover, the influx of
private capital can not only complement the shortage of government funds, but also ease the pressure on
government debt. as the result, it would help to broaden the investment channels for private capital, and
achieving mutual benefit of local governments and private capital.
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Abstract: In recent years, there have been many enterprises on the market with the characteristics of
businesses on two-sided markets, and they have provided an effective idea of business model innovation
for our business transformation. On the basis of describing the model and its characteristics of two-sided
markets, this paper analyses the eight enterprise strategic innovation models based on two-sided markets
model, defines the backward enterprises, single enterprises, quasi two-sided markets enterprises and
two-sided markets enterprises, and proposes its strategic innovation model facing two-sided markets.
Key words: Corporate restructuring; Corporate strategic innovation; Model; Two-sided markets model

1 Introduction
Two-sided markets theory is the frontier theory attentioning among the academia and industry
circle in the twenty-first century. Once the theory was put forth, they get a positive response from
academia and a variety of industry practice pours as well. Beginning in 2003, in some mainstream
economics and management science magazines, such results of research have been published. Jean
Tirole, Julian Wringht and other famous scholars have devoted themselves into research in this area.[1]
The research on two-sided markets represents the changes of the perspectives of the theory of
industrial organization and enterprise strategic management. That is from the traditional
vendors--consumers' “price--demand”research into two interrelated platform vendors -- " price--conduct
transactions or exchange " of bilateral users. [2]
After the two-sided markets theory proposed, the two-sided markets model established soon
became a unique model in which the economists study the network economy. [3] In fact, two-sided
markets model has been widely used in the business model innovation and business strategic innovation
by many successful enterprises. [4]For example, the success of McDonald's restaurant in the chain is the
successful application of the model to opening up the markets based on two-sided markets. To achieve
strategic innovation, IBM, Apple also uses two-sided markets model in the face of the crisis which
achieved transition successfully. Therefore, two-sided markets model is not only the theoretical
foundation of the internet economy market, but also an important foundation for the corporate strategic
innovation under the circumstances of the internet economic environment.

2 Two-Sided Markets Model and Its Analysis of Characteristics
2.1 Two-sided markets model
Two-sided markets model is a business model innovation and enterprise strategic innovation
model for the network economy era. In this model, enterprises face the customers from two-sided
markets. The enterprises should not only provide value to customers, but also provide value to the
business. Enterprise uses its core resources to attract many related enterprise to take part in strategic
innovation ecosystem established on the basis of two-sided markets model. By combining the resources
side of the market and the ability of members to provide value to the other side of the market, customers,
and corporate positioning to build around an external business systems within the various stakeholders
cooperate with each other and form a value network, positive network effects that formed the basis of
the value of the network to achieve optimal allocation of resources on making the added benefit of
member enterprise.
2.2 The analysis of the two-sided markets model’s characteristics
2.2.1 Cross-network externalities
Katz and Shapiro believes that cross-network externalities is a special kind of indirect network
externalities. It means that the consumption of a product depends not only on the user's consumption of
similar, but depends on the other side of the market for different classes of users of consumers which is
to say that the net effect while users depend more on the other side of the platform market
participation.[5]
2.2.2 Interdependence and complimentarily
On two-sided markets, at least three parties involved in the transaction, the transaction can be
achieved, which in addition to providing a platform outside the interdependent and complementary
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platform products and services, as well as customers and businesses, and they also want to provide the
platform demand for products or services, these products or services to help the customers and
businesses deal aspects are interdependent and mutually reinforcing. Only in this way, the platform
product or service are really valuable. [6]
2.2.3 Non-neutral price structure
On two-sided markets model, the price structure platform of enterprises is not neutral. The price of
the platform while the other side will affect the price of the case that the user changes the side of the
platform of a fee, the number of users that the other side will be involved affected, in turn will affect the
other side of the user's billing platform.[7]
2.2.4 Group participation
Two-sided markets model, different enterprises in the value chain of new ideas advocated by the
best combination to create a strong ecosystem of enterprise with their own core competencies to guide
members of the eco-systems of different value chain, so that they each use their core ability to flow
through an innovative network effect, increasing the value of new ideas together. Therefore, the model
must be established on two-sided markets to create a strong ecosystem to enhance the value of new
ideas, which requires more relevant enterprises to participate, the participating enterprise formed
positive network effects through the best combination, and thus will benefit from it.

3 The Analysis of Enterprise Strategic Innovation Model Based on Two-sided
Markets Model
Strategic innovation model based on different criteria have different categories, based on strategic
innovation pattern on two-sided markets model can be divided into: reconstruction of breakthrough
innovation, change the dimension innovation, new innovation, platform integration innovation, function
integrated innovation, value development innovation, blue ocean innovation and merger and innovation. [8]
Reconstruction of breakthrough innovation in existing markets are already relatively mature, not in
direct competition with rivals in terms of art or run mode, but another way to rebuild a combination of
existing resources to create breakthrough technological or a new business model to develop new markets
in order to create a new product or service. Enterprise uses this new product or service to create a
platform or expand existing platforms to build on two-sided markets.
Change the dimension innovation should be small efforts than reconstruction of breakthrough
innovation; it is to explore new uses of existing products by re-mixing the product in novel ways to
completely change one or two dimensions of existing products to create a new products or services.
Enterprises can use new product to explore two-sided markets to achieve differentiation.
Enterprises bring forth the new through the old when found that the existing market products that
cannot meet consumer demand,, and completely change one or two dimensions of existing products to
create a new products or services. Enterprises can use the product with new uses innovative business
models, and explore two-sided markets.
Platform integration innovation is only for the use of a product or service innovation in the form of
layers through the use of innovation to put forward a simplified to hide the complexity of the product or
service and comprehensive, to improve and simplify the use of the product or service, simplify the new
product or service.
Function integrated innovation is the integration of their products forward or backward, to a variety
of related functions together, create new products, to provide consumers with a convenient and lower
cost to consumers.
Development of value innovation is based on the re positioning of existing enterprise products and
business models, looking downstream is more profitable, before rivals to the region, to build a platform
in the new area, create both sides of the market.
Blue ocean innovation is repositioning of the product, some new dimensions and positioning of the
product itself thorough innovation when the product is in recession development, under the guidance of
the new consumer demand, create new products, and attract new customers, while creating a new
market.
Merger and innovation is an export-oriented reform and innovation model. Based on repositioning
the company’s products and commercial architecture, enterprise take external methods, such as mergers
or acquisitions of other enterprise to absorb certain markets based on two-sided markets, re-absorption
of the original enterprise and corporate restructuring came together to achieve optimal allocation of
resources, update their existing products, and establish two-sided markets gradually by using new
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products.

4 The Choice of Enterprise Strategic Innovation Model Based on Two-Sided
Markets Model
4.1 The strategic innovation model of backward enterprise based on two-sided markets
The backward enterprises refer to other enterprises have established a two-sided markets in the
industry, and the enterprises who are going to be established or newly established intend to enter a
industry through the establishment of a platform to compete with existing businesses on two-sided
markets or add to an existing ecosystem. This type of enterprise we call backward enterprises. The
backward enterprises generally do not have foundation, the formation of one-sided market, nor the
formation of quasi-market on both sides, is a new business from scratch.
As the enterprise, the most important thing is to be good at acquiring or explore the differentiated
demands of customers, build different platform and fast operation.. Considering the characteristics of
various strategic innovation models, the most appropriate business model of innovation for backward
enterprises contains reconstruction breakthrough innovation, mergers innovation innovative and
functional integrated innovation, shown in Figure 1.
merger and
innovation

platform integration
innovation

backward
enterprises

single enterprise

reconstruction of
breakthrough innovation
Figure 1

function integrated
innovation

change the dimension
innovation

quasi two-sided
markets enterprise

blue ocean
innovation

value development
innovation

two-sided markets
enterprise

new innovation

Enterprise Strategic Innovation Model Based on Two-Sided Markets Model

Backward enterprises are facing market whose structure has not yet fully formed, existing market
products or services are not perfect, there is still much room for improvement. Therefore, the enterprise
can use reconstruction breakthrough innovation to create unique and personalized products or services,
to become the leader of the catch up from behind, and even become the market standard and industry
regulators.
If the enterprise’ strength is strong, but not to carry out the relevant sides market business, can
consider merging the existing two enterprise and innovation to establish a sound and mature markets.
Backward enterprises can also consider using function integrated innovation model, on the basis of
the analysis of product functional integration of two-sided enterprises, according to consumer demand
for market segmentation, looking to meet new consumer needs product features an integrated way, in
order to build a platform for f two-sided markets to create a new market.
4.2 The strategic innovation model of single enterprise based on two-sided markets
Single enterprise refers to has been in business, but the content is still the traditional business, and
only one-sided market behavior of buyers and sellers of businesses. Most of the enterprises existing in
the market belong to this category. Some enterprises in other industries where enterprise have to open up
both sides of the market, some enterprise do not open up the industry on two-sided markets, but with the
rapid development of market competition and the information industry, explore two-sided markets is
inevitable.
Single enterprises into both sides of the most important is to provide customers with a new value
proposition, improvements and implementations value products or services, strategic innovation model
that can be taken contains change the dimension innovation, merger and innovation, platform integration
innovation, reconstruction of breakthrough innovation, function integrated innovation and blue ocean
innovation. As shown in Figure 1.
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Single enterprise should consider existing enterprise resources and capabilities, based on enhancing
the customer new value proposition, and change the dimensions of innovation is a kind of good
innovation model to innovative business models,. Enterprises completely change the one or two
dimensions of existing products to create a new product, and then a novel way to re combination of
product through the re definition of customer demand. Enterprises can use the product with new uses
innovative business models, and explore two-sided markets.
Platform integration innovation is an effective way for single enterprise. Enterprises can use an
existing product or service to innovate, improve and simplify the use of products or services, so that the
new product or service simplification, in order to build a platform to build on two-sided markets.
Enterprise can also pioneer the use of blue ocean innovation. If the enterprise to the existing market
is not optimistic about the future of business in two-sided markets, enterprises can comprehensively
cultivate certain aspects of the new positioning of the product itself, create completely new products and
existing products, attract new customers, and develop new market in order to build a platform to build
on two-sided markets.
In addition, Similar to backward enterprises, reconstruction of breakthrough innovation, function
integrated innovation, merger and innovation can also be used for single enterprises.
4.3 The strategic innovation model of quasi two-sided markets enterprise based on two-sided
markets
Quasi two enterprises refers to the existing enterprises have been developing two-sided markets
business, but does not form a complete two-sided markets, , nor the formation of both sides of the
market ecosystem. Most of these enterprises are engaged in intermediary services business, on the one
side,the business side is connected with the consumer, the other side is connected with the service
provider, has formed the basic framework of two-sided market model, but also has not formed the two
market integrity, also need to further expand to facilitate the generation of positive network effects on
two-sided markets and create a strong ecosystem.
Quasi two-sided markets enterprise should improve the existing products or services on the basis of
the existing two-sided markets business, and refine resources or special ability and other enterprises
difficult to copy, to further expand the business platform, improve both sides market. Quasi two-sided
markets enterprise can use the main strategic innovation model of platform integration innovation,
change the dimensions innovation, value development innovation, function integrated innovation, new
innovation and blue ocean innovation. As shown in Figure 1.
Enterprise needs to accurately identify prospective consumers’s tend to establish sufficient scale as
soon as possible on two-sided markets. This includes a start from what, how to build customer trust on
both sides of the platform, how to use the pricing strategy to encourage members of both sides of the
platform to do the transaction, and how to establish a resource or special ability and other enterprises are
difficult to replicate to make difference. To do this, enterprises can be used to change the dimensions of
innovation, through one or two dimensions completely change the existing products to create a new
product, the new use of mining the existing products, in order to further enhance the attractiveness of the
platform, enterprise first into the competitive advantage in the new market in the future, and gradually
form resources or other enterprises difficult to replicate, improve two-sided markets.
quasi two-sided markets into two enterprise can use the value of innovative. The enterprise may
proceed from existing products downstream, creating new needs of customers, realize the way to change
the functionality of the product or service and value, and explore new profit accumulation area, before
rivals to the region, to build a platform in the new area, create two-sided markets.
New innovation is also an innovative way of quasi two-sided markets enterprise. Quasi two
enterprises can launch a new product in an existing market, enterprises with new products and
cultivating the core competence of enterprises, build a platform, to create two-sided markets.
In addition, Similar to Single enterprise, reconstruction of breakthrough innovation, function
integrated innovation, merger and innovation can also be used for quasi two-sided markets to attract
more customers to the platform to trade, strengthen platform capabilities, to develop two-sided markets.
4.4 The strategic innovation model of two-sided markets enterprise to further expand the business
Two-sided markets enterprise refers to those enterprises that have formed a complete two-sided
market. These enterprises have established a more mature two-sided market, and the formation of the
ecosystem is relatively strong. There is more two-sided enterprise in this ecosystem, and there is fierce
competition in the market. In order to sustain the development in the competition, Two-sided enterprise
must also continue to expand the market to further tap the sides of both sides, the potential of the market,
or even to develop two new markets.
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In order to snatch the market, and maintain market advantage, two-sided markets enterprise must
carry on the strategic innovation. On the one hand, two-sided markets should gradually establish brands,
enhance customer value; on the other hand, to capture new market opportunities, boost the two market
transformation. Suitable for two-sided markets strategic innovation ways mainly have the platform
integration and innovation, innovation, value innovation of blue ocean expansion, mergers and
acquisitions, change the dimensions of innovation, leather new comprehensive innovation function and
bring forth the new through the old innovation. As shown in figure 1.
After the establishment of a sufficient scale on two-sided markets, the strategic focus should be
placed on the establishment of mechanisms and processes, so that members can promote each other on
two-sided markets, continue to strengthen the network effect of two-sided markets and make profit from
the platform to pass further investment to expand the platform to deliver new value to customers on both
sides, so that members on two-sided markets have become the platform of loyal customers, and
ultimately make the platform more powerful ecosystem.
When two-sided markets in the early and mid-development stage, enterprises can use to change the
dimensions innovation, platform integration innovation, function integrated innovation, expanding
attractive platform to grow two-sided markets. When two-sided markets in the medium-term
development stage, the enterprise can be used to expand the value development innovation, new
innovation, launch new products, find new customers, and promote the gradual transformation of the
enterprise platform. When the two-sided enterprises are in the mature stage of the industry, in order to
lead the market, two-sided enterprises can use the merger reform and innovation to promote the further
development of enterprises.

5 Conclusions
Enterprise strategic innovation model based on two-sided enterprises is an important and effective
business model innovation,, and enterprise should adopt different patterns of strategy innovation. at
different stages. The backward enterprises for two-sided market strategy innovation pattern mainly has
the breakthrough innovation, integrated innovation and re innovation and function; single enterprise for
two-sided market mode of strategic innovation mainly has the change dimension innovation, merger,
integration and innovation, the innovation platform breakthrough innovation, integrated innovation and
reconstruction of the function and to create blue ocean innovation oriented enterprises; the strategic
innovation model of quasi two-sided markets enterprise based on two-sided markets are mainly the
strategic innovation model of quasi two-sided markets enterprise based on two-sided markets are mainly
platform integration innovation, change the dimensions innovation, value development innovation,
function integrated innovation, new innovation and blue ocean innovation; the strategic innovation
model of two-sided markets enterprise to further expand the business are mainly change the dimension
innovation, new innovation, platform integration innovation, function integrated innovation, value
development innovation, blue ocean innovation and merger and innovation.

References
[1] Hu Qun, Bao Xiaozhi. Research on Enterprise Behavior Strategy Under the perspective of two-sided
markets[J]. Economic Forum, 2007,( 19):66-67 (In Chinese)
[2] Chen Hongmin, Xu Li. Two-sided Markets[M]. Shanghai: Shanghai People's Publishing House,
2007:97-98 (In Chinese)
[3] Luo Fan.Research on Platform value and Operational Advice of Number Knowledgeable
Business[D]. Beijing: Beijing University of Posts and Telecommunications Master Thesis, 2009:89
(In Chinese)
[4] Edison Tse.source of innovation[M]. Beijing:Beijing China Intercontinental Press, 2012:137 (In Chinese)
[5] Katz, M and C, Shapiro. Network Externality, Competition, and Compatibility[J]. American
Economic Review, 1985, (5): 424-440
[6] Cheng Guisun. Study on Operation Mechanism and Competition Regulation in the Media Industry
Based on the Theory of two-sided Markets[D]. Shanghai: Shanghai Jiaotong University PhD thesis,
2007:5 (In Chinese)
[7] Zhang Kai. Research on the Non-price Competition Strategy of Platform for Enterprise in two-sided
markets[D]. Harbin: Harbin Institute of Technology PhD thesis, 2010:32 (In Chinese)
[8] Zhu Rui. Choice of Enterprise Strategic Innovation Model Based the Product Life cycle[D]. Wuhan
University of Technology Master Thesis, 2009:12-18 (In Chinese)

Proceedings of the 11th International Conference on Innovation & Management

·831·

Risk Assessment of Enterprise Human Resource Planning
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Abstract: With the globalization of the market competition and the intensification of global competition,
the quality of the enterprise’s human resources has become the decisive factors in enterprise’s survival
and development. Human resource planning, the basic of enterprise human resources management, is
also the weak link in many enterprise human resources management practices. Therefore, the
identifications and evaluations of risks in the enterprise human resource planning, can fully guarantee
the effectiveness of human resource planning, lay a good foundation for the enterprise’s human
resources management, and finally promote the development of the enterprises. This article integrated
the research status of risk on the enterprise human resource planning at home and abroad, focusing on
the study of the identifications and assessments of the risks in enterprise human resource planning, and
established the early warning index system for the evaluation of the enterprise human resource planning.
Key words: Human resource planning; Risk identification; Risk evaluation; Risk management

1 Introduction
In the progress of economic globalization today, in terms of China's enterprises, lack of human
resource planning (HRP) and imperfect HRP become the main source of corporate human resources
crisis. Defective HRP and lacking of strong human resources teams will not help to achieve the strategic
objectives and long-term development of the enterprise. HRP is a complex process. On the one hand,
companies involved in various aspects of HRP needs to be fully considered because their own
development companies are affected by their external objective environment, their own development
status and so on; On the other hand, the enterprise HRP lasts a long time, including short-term planning,
Medium-term planning and long-term planning, and a sound planning is not static but the one that can
calmly face changes. HRP is a difficult process, and it affects the status of enterprises human resources,
even affecting the development of enterprises. Therefore, building HRP risk assessment index system,
and assessing the risk is significant to protecting the quality of HRP and helping companies to deal with
facing the fierce competition in the market economy, achieving strategic business objectives, and
improving enterprise system.
At present, many scholars studied on HRP. Among them, some scholars concentrated on the crisis,
problems existing in the management in small and medium-sized enterprise’s HRP. They summarized
the problems of HRP from the aspects of integrity, feasibility, planning support system, executive ability,
talent, etc. and proposed the corresponding countermeasures [1-2]; Peng Zhenjie did some research on the
crisis and causes of the state-owned enterprise’s HRP and management, and put forward the suitable
countermeasure for state-owned enterprise to face the crisis[3]; Jackson, from the status of industrial and
organizational psychologists, analyzed the difficulties of HRP [4]. Liu Baoping and Wei Hong studied
this problem from the perspective of enterprise, Wei Hong’s research focused on the problems and
countermeasures of HRP [5], while Liu Baoping concentrated on the risk identification and prevention of
enterprise HRP, but its analysis only considered the risk made by people [6]. All in all, scholars’ direct
research on the risk of enterprise HRP is lacking especially in systematic aspects, therefore building a
set of risk evaluation index system and putting forward some general control counter measures to deal
with the precipitate risks is well worth studying.
Based on the situation above, from the point of enterprise HRP’s risk assessment; this article will
build a risk evaluation index system of HRP, which has important theoretical and realistic significances.

2 The Identification Model of HRP Risk
So far, the definition of HRP risk is still unclear. This paper argues that HRP risk can be defined as:
when enterprise, to predict the future supply and demand situation in human resource development,
analyses the existing human resources condition, formulates a series of planning process from the
perspective of long-term strategic planning and development goals, will confront a lot of risks because
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of their policy mistakes made by their old management thoughts, the lack of strategic thinking and so on,
and which may cause by direct or potential losses to the enterprise [7]. The research starts from
confirming the relational model of HRP, to identifying the risks of HRP, and then to eventually building
a risk identification model of HRP.
2.1 Confirmation on the relationship of HRP model
Enterprise’s HRP is a decision-making process, in which the planners analyze their enterprise’s
internal and external environment, combine their enterprise's development goals and finally make
decisions; therefore, in considering the risk source enterprise of HRP, the characteristics of the planners
should be an ignorable important source. At the same time, in the operation process of HRP, there are
some hidden factors leading to the happening of the risk of HRP in every step of the operation, such as:
enterprise HRP is not alone, but suited to the other planning of their enterprise, coordination, therefore
enterprise’s HRP is restricted by other planning as well as serving for other planning. So in the HRP,
planners need to judge whether the development goals of the enterprise human resources fit with the
enterprise strategic target. In addition, HRP is influenced by another uncertain factor ---- the enterprise
human resource strategy environment, including the external market supply condition of human
resources, the uncertainty of enterprise industry environment and so on. Enterprise HRP is built on the
basis of enterprise human resource strategy environment, and human resource planners’ HRP making,
therefore, the relational mode of HRP can be described as that in Figure 1.

Figure 1

The Relational Mode of HRP

2.2 Identification on the risks of HRP
The risk source of enterprise HRP is identified as the characteristics of the enterprise human
resource planners, the operation process of HRP and the strategy environment of enterprise human
resource. After making a deep analysis on each risk source and doing some risk identification, the
influence factors of enterprise HRP risk can be confined. HRP is a complex process; the risk
identification process of the planning process of is also more complex. There are many common risk
identification methods, such as: flow chart, historical data, brainstorming method, Delphi method,
consultation method and check table method, system decomposition method, the WBS method, the
cause and effect diagram method, SWOT analysis, fishbone diagram method, situational analysis, etc.
First of all, for the characteristics of the human resource planners, combined with historical data
and the Delphi method, the main factors influencing the characteristics of the planners can be
determined; they are the planners’ personal preference, thinking and behavior habits, attitudes to risk,
attitudes towards ethics, decision-making ability and innovation ability. Planners’ personal preference
means a planner’s certain inherent tendency; the planners’ thinking and behavior habits affects their
decision-making style; Planners’ attitude towards risk is mainly refers to decision makers tend to like
risk avoidance, risk seeking or risk neutral; Planners’ ethical attitudes, to some extent, is embodied in its
social responsibility and moral standards, etc.; Planners’ decision-making ability refers to whether the
planners have accurate refining, rational analysis and accurate judging ability, etc.; Planners’ innovation
ability, in some extent, determines the strategic vision of the planners.
Secondly, for the operational process of HRP process, the general process of HRP can be mainly
divided into five steps: the related information collection of human resources; the analysis on internal
and external environment of Human resources; the forecast and balance analysis of Personnel overall
supply and demand; the formulate of HRP; the implement control and correction of HRP, According to
the five steps of HRP, the result of risk assessment using fishbone diagram method in the operational
process is shown in Figure 2.
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The Fishbone Diagram of the Operational Process

Finally, on enterprise’s human resource strategy environment, using the historical data [8] and
Delphi method to determine the two aspects of the enterprise’s HRP, that is the complexity and the
uncertainty of changes, and the complexity includes the controllable degree of market, the demand for
human resources, and the number of related environmental factors. The uncertainty of changes includes
the certainty of industry environment and the stability of the strategic environment.
2. 3 The establishment of HRP risk identification model
In combination with the relationship between HRP model, and through the risk identification of
enterprise’s HRP, finally the risk identification model can be set for building enterprise’s HRP, which is
as shown in Figure 3.

Figure 3

The Risk Identification Model on HRP

3 Risk Evaluation Index System of HRP
When doing risk assessment of enterprise’s HRP, if the selected indicators are too little, the result
will be biased, if the selected indicators are too much, the result will be lack of pertinence. Integrating
the factors determined by the historical data method, Delphi method and fishbone diagram method,
finally the risk evaluation index system of HRP can be built as shown in Table 1.
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Table 1

Level 1indicators

The Strategy
Environment of
Enterprise Human
ResourcesB1

The Risk Evaluation Index System of HRP

Level 2 indicators

Level 3 indicators

Complexity C11

The controllable degree of market
The demand for human resources
The number of related environmental factors
The certainty of industry environment

The uncertainty of Changes C12
The related information collection of
human resources C21
The analysis on internal and external
environment of Human resources C22

The stability of the strategic environment.
The truthfulness of information
The comprehensiveness of information
Key factors
The rationality of analysis method
The rationality of job analysis
The imbalance degree between supply and demand

The operational
process of human
resources planningB2

The forecast and balance analysis of
The rationality of the forecasting method
Personnel overall supply and demand C23
The integrating degree between human resources
development goals and enterprise strategic goals
The feasibility of the adjustment plan
The formulate of Human resource planning The feasibility of the planning
The systematicness of the planning
C24
The implementation of personnel's ability to execute
The implement control and correction of
Human resource planning C25

The effectiveness of the safeguard measures
The support of senior leadership on the
implementation of planning

Thinking and behavior habits C31
Attitudes to risk C32
The Characteristics of Attitudes towards ethics C33
the PlannersB3
Decision-making ability C34
Innovation ability C35
Personal preference C36

4 The Comprehensive Risk Evaluation of HRP
As there are a lot of methods for risk assessment, such as a fuzzy comprehensive evaluation
method, Delphi method, risk matrix method, analytic hierarchy process (AHP), etc., the appliers
can choose one or more method to evaluate the risk of enterprise’s HRP. Presented here using the
fuzzy comprehensive evaluation method to evaluate the seriousness of the risk, and then using the
analytic hierarchy process (AHP) and fuzzy comprehensive evaluation method to evaluate the
possibility of risk, use the risk matrix to determine the level of risk, for the lower, low, medium,
high or higher, its simple comprehensive risk assessment process is as follows:
Use the method of fuzzy comprehensive evaluation to evaluate the severity of the occurrence
of a risk:
（ 1 ） Establish the evaluation index system of HRP risk. The evaluation index set
B   B1 B2 B3 B 2  C 21 C 22 C 23 C 24 C 25  ， B 3  C 31 C 32 C 33 C 34 C 35 C 36 。
（3）Determine the evaluation set V and the score set F. Rating usually should not be too thick
or meticulous, usually can be divided into 5-7. In this paper, the seriousness of the risk evaluation
of enterprise’s HRP is divided into five grades, namely

V  v1 v 2 v 3 v 4 v 5

={ignorable、slight、moderate、severe、catastrophic}.
（4）Determine the weight of each evaluation index. According to the seriousness of the risks,
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use the analytic hierarchy process (AHP), invite experts on all three levels of indicators and
secondary indicators respectively mark the relative important degree scores, construct judgment
matrix W, then with the help of AHP software to calculate and get the weight.
（5）Use the single factor evaluation. Due to there are multiple tertiary indicators in the
evaluation system, so the first thing we should departure from the factors and individual factors in
the U of evaluation, determine the membership degree of each element’s the evaluation object to
reviews. Factors such as the evaluation object in the ui,（i=1，2，…,n） to judge, the reviews focus
on the first element vj the membership degree of r ij (j=l,2,…,m) to judge, the comments focus on
the factor of ui evaluation results i expressed by fuzzy set to Ri

R1   r11，r12， ，r1m



It's a fuzzy set of comments on the set V. The three factors evaluation matrix of a general
evaluation:
 r11， r12，  ，r1m 
 r 21， r 22，  ，r 2m 

R
 





 rn1， rn 2，  ， rnm 
R is known as the single factor evaluation matrix, R is obviously a fuzzy matrix.
（6）Calculate the total evaluation matrix. Make a comprehensive evaluation on B i , then get
D i  B i * R i , finally obtain the total evaluation matrix D.
（7） Calculate the final evaluation results. Use the Z = AD to get the final evaluation results.
In the same way, we can obtain the evaluation of the severity of the occurrence of risk and
then get the comprehensive risk possibility and severity.

5 Conclusion and Prospect
This article, from the perspective of theory and practice, first analyzed the advantages and necessity
of risk assessment of the enterprise’s HRP, and then starting from the risk identification of enterprise’s
HRP, analyzed the risk indicators on planning, finally constructed the general risk assessment index
system of enterprise HRP. The future can target a specific enterprise or industry to study the risk of HRP,
put forward the index system of targeted and pre-control countermeasures.
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Abstract: Efficient early-warning management can inhibit the negative effects of infectious disease.
And local governmental early-warning management capacity is directly related to the scientific reply to
infectious disease. This paper defines the concept of early-warning management capacity, and
summarizes its original factors through cases secondly. Thirdly, using factor analysis and structural
equation model, it verifies and improves the key inscapes. Finally, it compares the differences between
local governmental early-warning management capacity based on multiple-group analysis. The results
show that local governmental early-warning management capacity contains capacity to make plans,
organize and train ,as well as communicate and study. Meanwhile, eastern local governmental capacity
to make plans and capacity to organize and train is significantly higher than central and western local
government, and western local governmental capacity to communicate and study is the most prominent.
Key words: Infectious disease; Local government; Early-warning management capacity; structural
equation model; Multiple-group analysis.

1 Introduction
In the past decade, infectious disease such as SARS, H1N1 and H7N9 outbroke frequently in China.
Infectious disease early-warning refers to issue a warning and take appropriate level of warning actions
before the outbreak of infectious disease according to the collected information, preventing the
occurrence and development of infectious disease to the greatest degree. Efficient early-warning
management can inhibit the negative effects of infectious disease. And local governmental
early-warning management capacity is directly related to the scientific reply to infectious disease.
Previous studies about early-warning management capacity can be divided into the connotation of
capacity, capacity improving methods and evaluation of capacity construction. The USA national CDC
(2002) regards public health capacity as resources and various relationships[1]. Hopkins (2004) thinks
that crisis management capacity is effective and continuous to complete the task[2]. Yang Weizhong
(2004) uses the information of infectious disease report database to establish warning boundary values
of 7 kinds of infectious diseases[3]. Reis (2003) makes use of clinical data of emergency department
from Boston children's hospital[4]. Xu Peng (2006) summarizes the experiences of the foreign
government[5]. She Lian (2005) analyzes the deficiency of the Chinese government[6].
Throughout the current research results, scholars rarely consider possible attributes of capacity.
Therefore, this paper takes local governmental early-warning management capacity as the research
object and conducts multiple-group analysis of structural equation model to achieve strategy to improve
through the establishment of analytical framework, in order to provide theoretical reference and guide
for action for the main direction of local governmental early-warning management capacity.

2 Conceptual Model Building
2.1 The establishment of analytical framework
Based on competence theory, capacity can be divided into two types as surface capacity
(McClelland, 1976)[7] and inner capacity (Spencer, 1993)[8].The implementation highlights the execution
behavior(Wu Xinyan, 2006)[9], including forecast, precontrol and immune and so on (Li Husheng,
2009)[10]. The strength of the surface capacity mainly affects the performance (Jin Taijun, 1998)[11]. The
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quality of the performance is related to feasible capacity which is essential(Amartya Sen, 2000)[12].
2.2 The preliminary confirmation of key factors
This paper analyzes the execution behavior and feasible behavior in H1N1and H7N9 through
analytical framework. Five key factors are confirmed through Delphi method as follows: capacity to
make plans, organize and train , propagandize and mobilize, communicate and study, and precontrol and
evaluate. Taking the results of case analysis and experts' advice, this paper puts out conceptual model
shown in figure 1of local governmental early-warning management capacity and research hypothesis:

Figure 1

Conceptual Model of Local Governmental Early-warning Management Capacity

3 Methodology
3.1 Data sources
The research data was collected by a nationwide survey from 2013 July to November with random
sampling methods. Through the project analysis of the 300 pre investigation questionnaire, formal
questionnaire contains 5 key factors including 19 evaluation indexes. The variables are measured by the
5 likert scale. 1200 questionnaires were sent out and 1050 questionnaires which contain 57 invalid
questionnaires were collected. The effective recovery rate is 94.57%.
3.2 Data analysis methods
At first, exploratory factor analysis is taken to extract and purify the key factors. Assume that each
measurement index consists of common factor and unique factor shown in formula (1).

Ζ j =aj1F1 +aj2F2 +aj3F3 +…+ajmFm +Uj

(1)

Secondly, multiple-group analysis is conducted to discuss difference and commonness. Formula (2)
reflects structural model while formula (3) and (4) reflect measurement model.

η = βη+ Γξ + ζ
x  x  
y  y  

(2)
(3)
(4)

4 Results
4.1 Verification of the key factors
The scale is suitable for factor analysis because KMO is 0.841 (Sig=0.000). The results of factor
analysis show that each eigenvalue is greater than 1. 19 evaluation indexes are meaningful. In addition,
internal consistency of the scale is very high because Cronbach of each key factor is above 0.79.
4.2 Comparative analysis of key factors
Fitting degree of the preliminary structural equation model is good, but some indexes(GFI, AGFI
and RMSEA)aren't up to par. So the preliminary model needs to be adjusted (MacCallum, 1996)[13]. In
the process of adjusting model, paths are deleted when their relation isn't significant, then improve the
model based on M.I.. However, The standardized regression coefficients of A19 turns into 1.01 which is
unreasonable, indicating model should be simplified (Wu Minglong, 2013) [14].
Fitting degree of the simplified model shown in figure 2 is better, one(GFI) of eight absolute, five
value-added(NFI, RFI, IFI, TLI and CFI) and three simple(PGFI, PNFI and PCFI) adaptation degree
indexes are up to standard. So the simplified model can be accepted.
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Figure 2

Simplified Structural Equation Model

Based on the simplified model, five research hypothesis can be tested. Standardized coefficient of
H1(0.225) and H2(0.468) is significant on the level of 0.001, so H1 and H2 can be accepted. Because of
deletion in the process of model simplification, H3, H4, H5 and H6 are rejected.
4.3 Multiple-group analysis
Table 1

Results of Multiple-group Analysis
eastern

central

western

capacity to make plans

-->

capacity to communicate and study

-0.018

0.222

0.189

capacity to organize and train

-->

capacity to communicate and study

0.394

0.409

0.265

This paper takes region as moderating variables and chooses unconstrained model after comparing
with other models. Unconstrained model reflects the sample very well on account of the fitting indexes
such as CFI(0.950>0.90), GFI(0.936>0.90) and RMSEA(0.059<0.08). Eastern, central and western
regions all have significant influence on paths between latent variables. There are group differences
between regions as follows shown at table 1: eastern local governmental capacity to make plans is
significantly higher than central(C.R.= 6.238) and western(C.R.= 5.286) on the level of 0.01, eastern
local governmental capacity to organize and train is significantly higher than central(C.R.= 6.586) and
western(C.R.= 6.492) on the level of 0.01while western local governmental capacity to communicate
and study is significantly higher than eastern(C.R.= 2.437) and central(C.R.= 2.359) on the level of 0.05.

5 Conclusion
The simplified model and multiple-group analysis show that local governmental early-warning
management capacity contains capacity to make plans, organize and train ,as well as communicate and
study. Meanwhile, eastern local governmental capacity to make plans and capacity to organize and train
is the highest, and western local governmental capacity to communicate and study is the most prominent.
The next step of research is to find out the reasons of the similarities and differences.
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Abstract: According to the characteristics of the automobile service innovation, this paper give out the
indexes system which is used to evaluate the enterprise’s service innovation capacity. Every indicator’s
weight is determined by rough set and experts’ experience. The issues of uncertainty in evaluation
process are resolved by evidential Reasoning method. At last, the effectiveness of the model is verged
by an example.
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1 Introduction
With the increasing competition in the automotive industry, competition between automotive
service companies has begun to become increasingly fierce. Faced with such a situation, automotive
service companies need to explore differentiated services, in order to gain the initiative in the fierce
competition. Practice has proved that service innovation is an important means to remain competitive.
As a potential competitive of automotive service enterprises, service innovation capability has gradually
attracted wide attention of scholars.
Currently, most of the researches on service innovation capability are concentrated in the national,
regional and industry levels. Such as European innovation scoreboard(2001-2009)[1], ZHOU Lei have
studied the service innovation capability of Liaoning Province in China[2]. However, the researches of
service innovation capability in the enterprise-level are few. Current research on enterprises’ service
innovation capability are focused on finance[3], insurance[4], e-business[5], telecommunications[6] and
other type business. Research on service innovation capability of automotive enterprise is scarce.
Thence, how to evaluate the service innovation capability of auto enterprises effectively and
scientifically is worth further study.

2 Features of Auto Service Firms’ Service Innovation and Evaluation System
2.1 Features of auto service firms’ service innovation
(1) Innovative intangibility. Unlike production innovation, the service innovation of auto enterprise
is a service process innovation and service experience innovation. Meanwhile, as the auto service
enterprises have not existed R&D department, the service innovation often comes from the frontline
staff. Such as auto sales staffs, maintenance staffs and other staffs. Thence, this innovation is often
difficult to detect by enterprise.
(2)Innovative customer-oriented. The profit of auto service enterprise is mainly from after-sale
service. Thence, the customers are the most important assets of enterprise. Consumption process is the
target of the enterprise’s innovation. Meanwhile, because of the diversity and differences in customers’
demands, enterprise need to provide personalized services for customers based on customers’ demands.
(3)Interactive innovation. Since the customers lack the knowledge of auto maintenance, company
need to guide the customers to understand the customers’ real demands. Then, the enterprise also needs
to teach customers some basic maintenance knowledge in service process.
2.2 Evaluation system of auto service firms’ service innovation capability
According to the features of automotive service firm’s service innovation capability, the author has
selected service environmental innovation capability, service contents innovation capability, brand
innovation capability, personnel service innovation capability and enterprise’s management capability.
These first-level indicators have some second-level indicators. As shown in Table 1.



Supported by “ the Fundamental Research Funds for Central Universities”(No:2014-ZY-041)

Proceedings of the 11th International Conference on Innovation & Management

·841·

Table 1 Evaluation System of Auto Service Firms’ Service Innovation capability
The quality of service staff(U11)
personnel service
Sense of service(U12)
innovation capability

（U1）
service contents
innovation capability
Enterprise’s service
innovation
capability

service staff’s technical level(U13)
The ability to provide customers with personalized service

（U21）
Quality of service（U22）

（U2）
enterprise’s management
capability（U3）

Consulting service（U23）
Service culture（U31）
The level of information（U32）
Cooperation with suppliers（U33）

service environmental
innovation capability

Services atmosphere（U41）
Services equipment（U42）

（U4）
brand innovation
capability（U5）

customers’ brand identity（U51）
brand promotion（U52）

3 Services Innovation Capacity Assessment Based on Evidential Reasoning
Evidential reasoning(ER) is a new decision method to resolve the uncertainty problem based on
D-S evidence theory. It can be used to deal with the problem which is ambiguity and uncertainty. In the
evaluation process, there are some situations that the experts may be uncertain or unknown when they
evaluate some indicators. The traditional evaluation method can not deal with this problem. ER can be
used to deal with this situation. Thence, ER is used to evaluate enterprise’s service innovation capability
in this paper.
(1) The basic definition
Definition 1:  is a recognition framework, m : 2   [0，
1] , exist m( )  0 ,  A   , m( A)  0 , and

 m( A)  1 , then, m is basic reliability assignment based on  .

A 

Definition 2:   { 1 ,  2 ,...,  n } , i is the degree that evidence support  i , satisfies

 i  0,   i  1 , and then

S  i : 2 [0,1] is a simple support function. Denoted:

S  { i (  i ), i  1,..., n} .
Definition 3:  is a recognition framework, w j is the weight of evidence e j , then,

 j,i is

degree that i supports  i .
n

m j ,i  w j  j , i , m j ,   1   m j , i

(1)

i 1

Then, denoted m j ,i is basic reliability that  i is based on i , m j , is the belief unallocated.
(2)Recursive algorithm based on ER
~ , m
~
So m j ,  m j ,  m
j ,
j , is unassigned reliability caused by weight, m j , is unassigned
reliability caused by uncertainty.

~  w [1 
m j ,  1  w j , m
j ,
j

n



j ,i ]

(2)

i 1

E I ( j ) Is a set of evidence form 1 to j, E I ( j )  {e1 , e2 ,..., e j } . mI ( j ),i Is comprehensive reliability
that all evidences support
recursive algorithm is that:

 j in the E I ( j ) . mI ( j ), Is unallocated comprehensive reliability. The
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{ i } : mI ( j 1),i  K I ( j 1) (mI ( j ),i m j 1,i  mI ( j ),i m j 1,  mI ( j ), m j 1,i )
~
{} : m
m
m
I ( j ),

I ( j ),

(3)
(4)

I ( j ),

~
~
~
~
~
m
I ( j 1),  K I ( j 1) (m I ( j ), m j 1,  m I ( j ), m j 1,  m I ( j ), m j 1, )

(5)

mI ( j 1),  K I ( j 1) mI ( j ), m j 1,

(6)

While, K I ( j 1) is reliability coefficient.

K I ( j 1)  [1 

n

n

 m

I ( j ) m j 1,i ]

1

(7)

t 1 i 1,i  t

After all L evidences are integrated, comprehensive reliability can be calculated by the following
formula.

{ i } :  i 

m I ( L ),i
1  m I ( L ),

, {} :   

~
m
I ( L ), 

(8)

1  m I ( L ),

4 Case Study
Now, there is an automotive service enterprise A, Its service innovation capability need to be
evaluated. Experts use AHP to determine all weights of indicators in table 1. As shown in Table 2.
Table 2
Ui

U1

Wi

0.15

Indicators’ weights distribution table
U2
U3
0.2

0.25

U4

U5

0.15

0.25

Uij

U11

U12

U13

U21

U22

U23

U31

U32

U33

U41

U42

U51

U52

Wij

0.3

0.4

0.3

0.35

0.35

0.3

0.3

0.3

0.4

0.5

0.5

0.4

0.6

In the evaluation process, 4 rating scales are used to indicate the service innovation capability of
enterprise. Rating scale is that: H ={poor（ H 1 ）,medium（ H 2 ）,good（ H 3 ）, perfect（ H 4 ）} .There
are 10 experts give their evaluation for A, the results is shown in Table 3.
Table 3

Original Reliability of A’s Service Innovation Capability

（U11） S (U11 )  {H 2 (0.2), H 3 (0.5), H 4 (0.3)}
U1

（U12） S (U 12 )  { H 2 ( 0 .2 ), H 3 ( 0 .4 ), H 4 ( 0 .4 )}
（U13） S (U13 )  {H 3 (0.6), H 4 (0.4)}
（U21） S (U 21 )  {H 2 (0.3), H 3 (0.5), H 4 (0.2)}

U2
A’s service
Innovation
Capability

（U22） S (U 22 )  {H 3 (0.4), H 4 (0.5)}
（U23） S (U 23 )  {H 3 (0.3), H 4 (0.7)}
（U31） S (U 31 )  {H 3 (0.4), H 4 (0.5)}

U3

（U32） S (U 32 )  { H 2 ( 0 .1), H 3 ( 0 .4 ), H 4 ( 0 .4 )}
（U33） S (U 33 )  {H 2 (0.1), H 3 (0.3), H 4 (0.5)}

U4
U5

（U41） S (U 41 )  {H 3 (0.5), H 4 (0.3)}
（U42） S (U 42 )  { H 3 ( 0 .5 ), H 4 ( 0 .4 )}
（U51） S (U 51 )  {H 3 (0.5), H 4 (0.5)}
（U52） S (U 11 )  {H 2 (0.2), H 3 (0.4), H 4 (0.3)}

S(Uij )  {H1 (a), H2 (b), H3 (c)} Means that, for the indicator U ij , a% experts hold the viewpoint
that A’s service innovation capability is poor, b% experts hold the viewpoint that A’s service innovation
capability is medium. c% experts hold the viewpoint that A’s service innovation capability is good,
1-a%-b%-c% experts hold the viewpoint that A’s service innovation capability is perfect. Because some
experts may not give their evaluations for some indicators. The conventional methods can not deal with
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these situations. ER is used to evaluate A’ service innovation capability. Evaluation process is as follow.
For example with indicator U 1 , firstly, U 11 and U 12 are synthesized. From tab 3,
S (U 11 )  {H 2 (0.2), H 3 (0.5), H 4 (0.3)} , S (U 12 )  {H 2 (0.2), H 3 (0.4), H 4 (0.4)} . Thence, the
rehabilitees of distribution of U 11 and U 12 are:
 11,1  0 ,  11, 2  0.2 ,  11,3  0.5 ,  11, 4  0.3 ,  12 ,1  0 ,  12, 2  0.2 ,  12,3  0.4 ,  12,3  0.4
From tab 2, the weights of U 11 and U 12 are that: W 11 =0.3, W12 =0.4. From formula (1),
m11,1   11,1  W11  0 ,

m11,2  11,2 W11  0.2 0.3  0.06 , m11,3  0.15 , m11, 4  0.09 . From

~
formula (2), m11,  1  W11  0.7 , m
11,  W11  (1 

4



11,i )

 0.3  (1  (0  0.2  0.5  0.3))  0 ,

i 1

~
m11,  m11,  m
11,   0.7 , similarly,

~
m12,1  0 , m12, 2  0.08 , m12 ,3  0.16 , m12, 4  0.16 , m12,  0.6 , m
12,  0 , m12 ,   0.6

So that m1(1),i  m11,i (i  1,2,3,4) , then,

~
m1(1),1  0 , m1(1),2  0.06 , m1(1),3  0.15 , m1(1),4  0.09 , m1(1),  0.7 , m
1(1),  0 , m1(1),  0.7

From formula (7), K 1( 2 ) can be calculated.
4

K 1( 2)  [1 

4

 m

1(1),i

 m12, j ] 1

i 1 j 1
i j

= [1  ( m1(1),1 m12, 2  m1(1),1 m12,3  m1(1),1 m12, 4  m1(1), 2 m12,1  m1(1), 2 m12,3  ...  m1(1), 4 m12,3 )] 1
=1/[1-(0×0.08+0×0.16+0×0.16+…+0.09×0.16)]=1.0832
From formula (3), m1( 2),1  K1( 2) (m1(1),1 m12,1  m1(1),1 m12,  m1(1), m12,1 ) =0, similarly,

m1( 2),2 =0.105, m1( 2),3 =0.244, m1(2),4 =0.195. From formula (5) and (6),
~
~
~
~
~
m
1( 2),  K1( 2) (m1(1), m12,  m1(1), m12,  m1(1), m12, ) =0,
m1( 2),  K1( 2) m1(1), m12, =1.0832×0.7×0.6=0.455.
~
m
m
 0.455  0  0.455 .
From formula (4), m
1( 2),

1( 2),

1( 2),

The comprehensive relability integrated by U 11 , U 12 is synthesized with the reliability of U 13
again.
K 1(3) =1.106, m1(3),1  0 , m1(3),2  0.08 , m1(3),3  0.329, m1(3),4  0.237

~
m1(3),  0.352 , m1(3),  0 , m1(3),  0.352

Since U 1 have 3 second-level indicators, the process of synthesis is end. From formula (8),

1,1 = m1(3),1 /（1- m1(3), ）=0,  1,2 = m1(3),2 /（1- m1(3), ）=0.1235
~

 1,3 =0.508,  1, 4 =0.366,  1, = m1(3), /（1- m1(3), ）=0
Thence, the evaluation result on the U 1 is S (U 1 )  {H 2 (0.1235), H 3 (0.508), H 4 (0.366)}
Similarly, reliability of every second-level indicators from first-level indicators is synthesized; the
results are shown in Table 4.

A’s service
innovation
capability

Indicator

Evaluation result

U1

H 2 ( 0 . 1235 ) ， H 3 (0.508) ， H 4 ( 0 . 366 )

U2

H 2 (0.093) ， H 3 ( 0 .451 ) ， H 4 ( 0 .463 )

U3

H 2 ( 0 . 0626 ) ， H 3 ( 0 .36 ) ， H 4 ( 0 . 496 )

U4

H 3 ( 0 . 529 ) ， H 4 (0.351)

U5

H 2 ( 0 . 114 ) ， H 3 (0.452) ， H 3 (0.376)
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The same as above process, all of the evaluation results of every first-level indicator in table4 are
synthesized. At last, The A’s service innovation capability can be calculated. The result is that:
H 2 (0.0707) , H 3 (0.462) , H 4 (0.426) . Thence, experts hold the viewpoint that the confidence of
“medium” is 0.0707, the confidence of “good” is 0.462, the confidence of “perfect” is 0.426, and the
confidence of “uncertain” is 0.0413. It can be inferred that A’s service innovation capability is between
“good” and “perfect”. It means that A’s service innovation capability is very good.

5 Conclusion
According to the characteristic of automotive enterprise’s service innovation, evaluation system of
automotive enterprise’s service innovation capability is constructed. Meanwhile, due to the existence of
uncertain situation in evaluation process, the evidence reasoning(ER) is used to deal with this problem.
At last, the qualitative problem with uncertain characteristic is resolved by quantitative method. This
method can be used to assess the automotive enterprise’s service innovation capability effectively.
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Abstract: safety is the top priority in the modernization process of inland navigation, and the
construction of “safety transportation” is the basis to play an important role of inland golden waterway
and stimulate the development of economic belt along the Yangtze River. Based on revealing of the
connotation of “safety transportation”, this paper analyzes the influencing factors of “safety
transportation” in inland navigation, and selects the operational evaluation index from the views of safe
and reliable, smooth and convenient, and social satisfaction, builds an evaluation model for assessing
the level in constructing “safety transportation” in inland navigation. The research calculates the
operational factors having great impacts on “Safety transportation” using improved Analytic Hierarchy
Process (AHP), put forward some measures enhancing “safety transportation” development in inland
navigation. The results will promote the sustainable construction of “safety transportation” effective and
efficient.
Key words: Safety transportation; Evaluation; Index system; Improved AHP

1 Introduction
With the emphasis on water safety management improved continuously, many literatures focus on
water traffic safety analysis and safety evaluation. Fault tree analysis (FTA), fuzzy mathematics, gray
theory, artificial neural networks (ANN), Formal Safety Analysis (FSA) and other theories have
gradually been widely adapted to analyze and evaluate water traffic safety. In the EU, the European
Transportation Commission (ECMT) is not only in charge of overall transport things, but also
responsible for developing a unified fairways and ship classification, and vigorously promotes the
implementation of the canal project[2]. As such, Mississippi River in America, which is characteristics as
the standardization of the shipping channel size and locks. The sub-section unmanned barge fleet
pushing is the main mode of transport with large cargo capacity, unmanned operation and highly
automation in tug. The mechanization in the ports along the Mississippi River has been up to 100%
resulting in the large throughput, which lay the foundation of safety in inland navigation [3] .
In 2011, the State Council issued the “Opinions on Accelerating the Development of the Yangtze
River and other Inland Waterways”, which marks the inland navigation in China as a national strategy
[4]. With the rapid development of the Inland navigation, accidents was occurred sometimes and
become a serious threat to people's lives, property loss, and circumstance pollution. As a result, how to
construct “Safety transportation” in inland navigation has become more and more urgent.
This study attempts to establish evaluation index system of sustainable construction of “Safety
transportation” in inland navigation which highlights quantitative evaluation, and analyzes the major
and secondary factors impacting “Safety transportation” accordingly which is used to describe the
deficiencies in “Safety transportation” construction. Based on this, the essence of “Safety transportation”
could be defined, and the sensitive factors affecting the “Safety transportation” could be enhanced to
control. The results would help the management department to develop scientific decision makings,
improve the management situation, and promote “Safety transportation” sustainable development.

2 The Influencing Factors of “Safety Transportation” Construction
2.1 Connotation of “safety transportation”
Inland navigation “Safety transportation” is the basic premise of the shipping modernization,
whose crucial part is to keep the inland navigation transport system safe and reliable, make the water
supporting-system safety and security capabilities strong, and assure the emergency response system
effective and efficient. “Safety transportation” reflects such a situation that keeping risk of personal
injury or property damage to an acceptable level or below through sustainable hazard identification and
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risk management process. And the “sustainable safety” is referred to as the system safety level continues
for a longer period of time, and the overall safety will not be affected by incidental factors. It includes: 1)
the essence of the “sustainable safe” is to develop safely; 2) the crucial part is people-oriented; 3) the
basic requirements are systemic, coordinated and sustainable; 4) the preliminary approaches are the
prevention first and system management.
2.2 Influencing factors
Based on the content of inland navigation “Safety transportation”, there are a lot of factors
affecting the “Safety transportation” sustainable construction. From the views of sustainable safety and
reliability, smooth and orderly, convenient and efficient, and social satisfaction, the factors can be
divided into three aspects:
1) Safe and reliable. It is the most central part of sustainable construction of “Safety transportation”.
In order to achieve safe and reliable inland navigation, following aspects can be adopted, such as
elevating the security awareness of employees, keeping all ships, ports, waterways in safe state,
emergency handling capability for safety incidents, implementing of safety supervision and law
enforcement, safety responsibilities. Safe and reliable are not a slogan, but the goals in entire duration of
“Safety transportation”, make inland navigation safety, service quality and efficient.
2）Smooth and orderly. Smooth and orderly is in the advanced level of “Safety transportation”. The
accident rate of inland navigation vessels will be further reduced only with the smooth and orderly
channel order, navigable environment. Simultaneously, smooth and orderly also include improved
channel architecture and increasing the coverage of waterway etc. The further develop the potential
value of mobilizing inland navigation, and lay a solid foundation for the modernization of inland
navigation.
3) Convenient and efficient. Convenient and efficient is used to demonstrate, in addition to ensure
safe and reliable conditions of inland navigation, that the “Safety transportation” still can improve the
management of inland navigation, operational efficiency and reduce the total cost of the community, by
enhancing the efficiency of port services and ship traffic order optimization means, to make inland
navigation more efficient, comfortable and efficient logistics integration.
4) Social satisfaction. Social satisfaction refers to the inland navigation maybe helpful to establish a
people-oriented industry’s image in the community by the sustainable construction of “Safety
transportation” concept, and the safety team consists of the crew as the representative building, industry
safety regulations and institution founding. And further establish a people-oriented image of the industry
in the community, to improve recognition of industry participants and the public satisfaction.
5) Environmental protection. It could be defined as the means which the inland navigation has a
prominent position in the integrated transport system with the strong continuous supply capacity. The
harmonious development of shipping-related industries contributes a comprehensive utilization of water
resources, which could be described as low energy consumption, less pollution, clean and reliable,
resource conservation, environment friendly and ecological harmony.

3 The Evaluation Index System of “Safety Transportation”
According to the influence factors of inland “Safety transportation”, the objects of study are
divided into target layer A, criterion layer B and scheme layer C three layers by using AHP in this study.
And an evaluation index system of “Safety transportation” is proposed, as shown in Figure 1.
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the death toll from index in water safety incidents
the economic losses toll from index in water accidents
safe and reliable
the emergency handling capacity
the maritime safety index
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the rate of port machinery
the vessel standardized rate

the evaluation index
system of "safety
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cargo ship average tonnage

large scale ship rate

industry management complaints decrease rate
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government affairs service satisfaction
law enforcement identification
employee satisfaction
the health index
the average fuel consumption

environment
protection

shipping contribution rate of science and technology
carbon emissions per unit product
energy saving technology input

Figure 1

Index System of Sustainable Construction of “Safety Transportation”

4 Computational Experiments
This paper uses an improved Analytical Hierarchy Process (AHP) to validate the evaluation model
built above, on the basis of discussion with the department in charge of typical segment of the
ChangJiang River and the expert questionnaire.
4.1 A comparison matrix
Five scaling judgment matrix is used to compare the influence factors of sustainable construction of
“Safety transportation” in inland navigation between any two factors, and determine its relative
importance.
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4.5 The overall sorting
To further calculate the influencing degree of the solution layer on overall objectives, the part does
the total level sorting. The algorithm is: if X contains a layer of m factors: {A1，A2，
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Based on the above analysis, using MATLAB environment to solve the experiment, and ultimately
get the overall level sorting results of sustainable construction of “Safety transportation” in inland
navigation, as shown in Table 1.

C1

Overall Level Sorting of Sustainable Construction of “Safety Transportation”
Sort of
B2
B3
B4
B5
Sort of layer C:
weight of
program
0.510
0.073
0.091
0.174
0.152
factors
0.283
0.144
2

C2

0.221

0.113

3

C3

0.181

0.092

4

C4

0.415

A

Table 1
B1

0.212

1

C5

0.261

0.019

15

C6

0.424

0.031

10

C7

0.148

0.011

21

C8

0.167

0.012

20

0.018

16

C9

0.193

C10

0.263

0.024

12

C11

0.311

0.028

11

C12

0.233

0.021

13

C13

0.268

0.047

9

C14

0.291

0.051

7

C15

0.318

0.055

5

C16

0.123

0.021

13

C17

0.110

0.017

17

C18

0.314

0.048

8

C19

0.107

0.016

18

C20

0.363

0.055

5

C21

0.106

0.016

18

5 Conclusions and Outlook
The sorting results of factors weights illustrate that the following indicators, such as the safety
index, the index of death in water safety incidents a year, the index of economic losses, and the
emergency handling capacity, are very important factors influencing the sustainable construction level of
“Safety transportation” in inland navigation. Therefore, based on the new target of “safe, reliable,
smooth and orderly, convenient and efficient”, all the elements involved in inland navigation should
strengthen the sustainable safety concept, improve the supervision in order to get stable, efficient and
resource-saving and environment-friendly direction. As a consequence, getting the aims of sustainable
construction of “safety transportation” should further improve the infrastructures construction in inland
navigation-related, reduce the accident rate and enhance the emergency capability, raise the safety
awareness of employees from technology and responsibility, as well as improve the navigation
environment.
The established level evaluation model of sustainable construction of “Safety transportation” in
Inland navigation has a certain guiding significance for the domestic water traffic safety management. It
is undeniable that water transport activity has a relatively large randomness and uncertainty, and subject
to index options and small questionnaire sample, the accuracy and usefulness of the model needs to be
further improved by optimizing the model structure.
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The Optimization of Grid Management of Wuhan City’s Old
Community: Take Qiaokou District Development Community as an
Example
Yang Anni
School of Marxism, Wuhan University of Technology, Wuhan, P.R.China, 430070
(E-mail: yanganne1987@126.com)
Abstract: To establish and improve the linkage management mechanism of community grid is an
important feature of the current social management innovation in China. Since the old social community
gridded management, Wuhan city social management innovation has achieved remarkable results, but
there is the problem of management process of stagnation, supervision by the masses, supporting laws
and the absence of regulations. In this paper, take the development of community as an example,
analysis of the characteristics of the old community gridded management and the main existing
problems, to explore the ideas and measures of the old community gridded management innovation of
Wuhan city.
Key Words: Wuhan; Old community; Community gridded; Management innovation

1 Introduction
Throughout the domestic and foreign existing related research materials, we can found that foreign
scholars focus on the study of community service and community management, but less on community
grid management. With the rapid development of the community grids management mode, the domestic
scholars pay more and more attention to the study of community grid management, including the
connotation and function,the scientific applications,as well as the problems and countermeasures of
community grids management mode, which has the vital significance to our country community grids
management. To sum up,the existing research prefer theories to practice,prefer case analysis to common
research, prefer traditional reading to innovative thinking.There are still big research spaces in the
community grids management.
Report to the Eighteenth National Congress of the Communist Party of China point out:With the
aim of establishing a socialist system of social management with Chinese characteristics, we should
quicken the pace of building the following mechanisms and systems: a law-based social management
system featuring Party committee leadership, government execution, nongovernmental support and
public participation; a basic public service system that is government-led and sustainable and covers
both urban and rural areas; a system of modern social organizations in which functions of the
government are separated from those of social organizations, rights and responsibilities are clearly
established, and social organizations exercise autonomy in accordance with the law; and a social
management mechanism that resolves public complaints at the source, exercises dynamic administration,
and responds to emergencies.In recent years, with the deepening of new industrialization, rapid
development of urbanization, market competition, modernization of science and technology make a
spurt of progress, the network popularization, information application. Social structure, urban structure,
population structure, demand of the society are undergoing profound changes. How to renew the idea of
management, innovation management means, construct the social management of the new mechanism
and new pattern which adapts with it, not only is a major strategic issue that party committees but also
governments at all levels attach great importance to the realistic problem, even is the big topic to the
experts and scholars . In order to explore the mechanism of social management under the new situation,
the author from March to June in 2013 in Qiaokou District of Wuhan City Zongguan street development
community conducted field research for a period of three months, on the spot investigation,
questionnaire investigation, panel discussion and other forms, and the basic experience of key
investigation summarizes the development of promoting community gridded management service
practice.
Qiaogkou district Zongguan street development community is one of the communities of grid
management ealier. The development of community was founded in 1988 June which is located in
Qiaokou District of northwest suburbs, is taken as the main body of the old building user community.
Now the area covers an area of 50000 square meters, has a life of 34 residential buildings, 2060
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households, 6040 residents and 169 people of Party member1. Elderly people, a higher proportion of
floating population and the laid-off workers, social comprehensive governance is difficult. In recent
years, Wuhan City Hall emphasis on social management innovation of old community, focus on
community governance, community gridded management services, community social contradictions
ease and defuse social organization, service and people’s volunteer community multi input and the
community to create sharing six mechanisms. To explore the party construction, the grid management
platform, to serve the residents for the concept, with information technology as the means, to
community service team for the new pattern of social management carrier. This paper pays attention to
the analysis to the development community gridded management, explores the ideas and measures of
old community gridded management innovation of Wuhan city.

2 The Practice of Community Gridded Management
Grid management is a new type of city community management mode and put forward practical
innovation that our country faces big city, population, many difficulties such as complex problems in
advancing the process of urbanization, from the field of social management theory in recent years. Its
emphasis on innovative methods of social management mode, as well as the wide application of
information technology. Management, business process reengineering, organization reconfiguration
management center and the sharing of information resources are new attempts to community gridded in
community governance.
2.1 Seamless grid management service operation process
2.1.1 Mesh and personnel configuration
The division of “grid” is the first step in implementing the grid management. General principles of
the development of community mesh: there is management and service functions to Party committees,
neighborhood coverage to the community, extending to the grid; For grid service team on-site
investigation, face to face service, responsible, with a coverage of community, upper and lower levels of
management system, improve the level of grassroots governance under the leadership of the party
committee. The 2 tennis lattice long overall responsible community gridded management. Each grid is
set 1 mesh member responsible for within the grid size matters.The organizational system solves the
management and service of “subject” and “management vacuum” the problem, formed a level pipe
assembly, two tubes, three segment, four level architecture model four tubes.
2.1.2 Community information acquisition
Data acquisition is an important aspect of the development of community grid patterns of social
management, to ensure the timely discovery is an important way and means of transmitting information.
The grid member or by opening the community QQ group, community network forums, or through
visits, inspections and other means, to understand and listen to the opinions of the masses, grasp the
residents dynamic information, so that the residents can remain within doors will reflect the problem the
first time to inform the community. Particularly notable is, community grid management and service
staff can also record public feelings diary way to timely, accurate collection of public opinion. The main
contents of information collection have the basic conditions of the residents, contact Business Hours,
reflect the content, the measures to solve the problem for advice, feedback and so on, and regularly for
filing work. On this basis, each area is equipped with a party group summary area, and the data input of
community basic information database, the corresponding management coordination in the region
responsible for the residents daily. At the same time these information to related information
management system and Qiaokou district Zongguan street received.
2.1.3 Community service model “7+N”
Among them, “7” refers to the 7 member as grid in grid, “N” refers to introduce in the management
process of social forces. As each grid unit established within the “two ten”, namely Party group,
autonomous service leader; Party building instructors, family planning information, the people
supervisor, volunteer firefighter, care, health care workers’ apartment, dispute mediators, culture,
1

Data and information of this article from the author and the team members’ the site investigation, questionnaire
and related publications, see Song Jian, Ding Junping.Community Service Party Organization Construction and
Management Innovation-- the Practice of the Development of Community in Wuhan. Press of the Central
Literature , 2014. The experience data and materials below are the same source.Views of this report come from the
group's collective investigation and discussion.Thanks for my teammates Li Xiangyong, Chen Linying, Wu Guobin ,
Lv Huidong, Zhang Ruilan. In this paper, some information and data reference for the fellow members Lv
Huidong’s research reports, hereby stated.
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security administrator, nursing staff propagandist. And as a party member, community volunteers, youth
volunteers, and women's housework service team, greening the environment and service team, security
patrol service team, the volunteer service team, intermediary service team of professional volunteers. In
addition, many public welfare, in the development of community well-being promenade charitable
social organization, providing housekeeping, appliance repair, meals, locks, out, recycling of renewable
resources, intermediary and other services for the residents.
2.1.4 Mechanism to solve the problem
In the development of community gridded management practice, the basic path to solve the
problem is through the grid community residents contact released active reflect problems or grid
administrator daily inspections found problems. General affairs were handled by the grid in grid area of
responsibility, and recorded in the diary of the people; related to the transaction policy is strong, the grid
member such as can’t spot explanation or solution, then back to the community grid management center;
in case of emergencies, the grid member shall report the Community Grid management center
immediately and on-site tracking, if emergency treatment relates to the street related department, to
consult relevant streets leading.

Figure 1

The Development Community Gridded Management Service Operation Flow

2.2 Building information management platform
Informationization construction is the foundation of community gridded management. The
development of Community Party committee in the basis of the development of integrated management
platform, using the Internet to build three centralized information management platform: set the party
affairs management, information dissemination, training, the interactive functions such as building
information platform; management information platform basic situation, basic needs, social
relationships, physical condition, major events and other basic the information integration of area
residents; platform service information integration of population, employment, social security, civil
affairs, health, culture, pension, comprehensive management, dimensional stability, letters and other
service resources, laying the foundation of community informationization construction.
Construction of closed service management processes. The basic content of the process is:
receiving service information (demand and help)--docking services resources (services)-implementation services organization (information conversion)--service evaluation (quality and level of
service)--tracking (advice and recommendations, information feedback (satisfaction)--summary,
rectification, improve). Worthy of special points out: one is to perfect the management system of supply
and demand. In view of the community of laid-off workers, low household, the disabled groups were
established and two this account, namely the community difficult account and placement group account
registration. Through the introduction of information data storage management, the basic do “Sanqing
Sanming”, namely the difficult group, the needs of the residents, bottom count Qing Qing party
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members, community employment unit base Qing and difficult group, to the Ming Ming job desire
resettlement, employment status of Ming dynasty. At the same time, the survey to understand the basic
situation foundation, use the forum, QQ group interactive tools such as the establishment of virtual
public field and community dialogue, to discover and understand the needs of the residents. Two is to
strengthen the application of information technology, the maximum extent to meet the different levels of
residents living needs. Two is to strengthen the application of information technology, the maximum
extent to meet the different levels of residents living needs. By hiring a professional staff, to paid, low
paid, unpaid family service project; to strengthen information technology in emergency services,
household appliance repair, decoration, waterproof plugging, the floor repair, repair application unlock
in daily life; to promote information technology in leisure culture, communication, spiritual comfort,
realizes the self value etc. community residents to provide various information services, so that the
majority of community residents to enjoy the informationization brings efficiency and convenience, the
community informatization implement, really play the role of serving the people. Three through the
evaluation of public services system, to the residents of public service line ten service objects, service
agencies, service items, service commitment, service performance and contact way, including the
requirements of residents, service content, service attitude, job performance and satisfaction of residents
in the query service, normative evaluation of public service information standard.

3 The Development of Community Grid Management Features
The decentralized community management mechanism, capacity, resources and information must
be integrated, community gridded structure can effectively enhance the network system of community
governance. Relying on the community grid management system, constructing the collaborative
innovation mechanism in community governance, contribute to a better prediction of community
problems, strengthen grass-roots community management and service system, strengthen the public and
basic social forces to participate in, give full play to the masses to participate in the basic role of
grassroots social management. The development of community grid characteristic mainly manifests in
the following three aspects.
3.1 To establish a people-oriented, service first management concept
Grid is not only the management of regional segmentation, the more important it is a service idea
change. Figure ground says, is waiting for the masses from the previous home “office” to the active
service “just in time”. Be assigned to each grid of streets, community cadres from the previous nine to
five to shift, all-weather service, from the main office to previous timing within the grid patrol, to
problems.
Social management, in the final analysis is to human’s management and service. Social
management and social governance itself is a people-oriented core philosophy. As an important part of
social governance of community governance must implement the people-oriented concept. The
development of community and implementing people-oriented, service first modern management idea,
modern management concept in various fields and links in the community management, provides
important reference and inspiration for us. The development of community governance in the
community to fully implement the people-oriented concept, the community residents in the most
important position, pay attention to people's livelihood security community, community residents of
various democratic rights, realize the fundamental interests, safeguard, development of community
residents. One is to insist on community residents' main body status, protection of community residents
in the community governance right, decision right, the right to participate in and supervise, mobilize the
enthusiasm and initiative of community residents in community governance; The two is to try to meet
the needs of community residents in the economic, political, cultural, social and ecological civilization,
promoting the life level of the community residents, to improve the living environment, improve the
ability to enhance the quality, achieve mutual development of community construction and resident life;
Three is to insist on the viewpoint of the masses, follow the mass line, the thought of respecting people,
emotionally close to the masses, from the masses, to the masses, the masses satisfaction, happy, promise
as a basic criterion to judge the effect of community governance.
3.2 Management main body diversification
The main community governance, community governance is dominated by the organizers and
actors. After years of practice and exploration, combined with the actual development of community
work, community to establish a “new pattern of community governance Party organizations as the core,
the social organization as auxiliary, public participation path”. Give full play to the party, social
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organizations, residents of the three main advantages, so that they form a cohesive force, joint
governance of community public affairs. The development of community in the process of the
implementation of grid management, to further enhance the party organization to the grid area
leadership and service functions, the longitudinal organization, will belong to the community party
branch upgrades for the general Party branch, the formation of “Community Party committee and Party
branch community - kilometer Party branch Lou Dong Party group and Party member center of head”
organization service system. In the lateral tissue coverage, party organization based on the 7 grid area,
the stem, the commander, branch members, Party group, force ten aspects such as Unity Party
volunteers into the grid, so that “people do in the net in the lattice”. This establishes the party system in
the unit grid approach, so that each unit grid has become the basic unit organization, community party
member team, activity carrier, and each grid configuration corresponding service team, so that each
community cadres and community members and volunteers in the lattice position, provide diversified,
seamless fine, personalized for the community public service management. The basic level organization
of the party system and social governance structure to achieve close connection and mutual.
Community is the field of community autonomy. The development of community attention in the
process of development, play to the people’s wisdom and strength, actively encourage residents to
participate in community governance. In the community under the leadership of Party organizations, the
development of community building “community residents committee, residents groups - building long
- floor door information” four levels of autonomous organization of the inhabitants of network. And to
encourage community party organization and the community autonomous organization member Cross
office, community party member through legal procedures as community neighborhood committee
members, such as community party branch secretary Liu Derong as the residents of a small head, the
first grid member Li Zhanjun served as building Party group is senior and building building long;
seventh grid Chen Chunmei as the center of family members and the doors of buildings information
clerk. Each grid in the customs supervisor, volunteer firefighter, care, health care workers' apartment,
dispute mediators, culture, security administrator, nursing staff propagandists, by community residents
volunteered or rotation, prominent community self-management, self education, self - service, self
nature of supervision, highlighting the subject status of community residents in community governance.
Scientific, effective at fostering the development of social organizations, the community has
established a base of social organization. Incubator is the purpose of “service team, sharing resource
platform, working happy community”. Incubation base to cultivate the public welfare, charity and social
organizations, such as the elderly home care center, good housekeeping, the sunshine home, the ability
of health service station, the old station nearest barber, to provide residents home, home care, household
appliance repair services, at the same time for carrying out all kinds of literature and art, public welfare
activities. As of 2012, reached 64 in the development of community social organizations and incubator
of social organization.
3.3 The management methods of scientific
Modern management concept, multiple governance need to use scientific means, way, method to
implement. In the old community governance perplexing, complicated and difficult to deal with the
current interest, governance means scientifically is very important. The development of community in
keeping a large number of traditional management methods at the same time the bold use of information
network technology, grid management means of community governance, community governance means
in more scientific.
Advanced information technology provides full support for grid management of society. The
process of community governance in the use of information technology in the information platform for
the development of community building, community party building, community management and
community service, and on the basis of constructing the building network, information network, control
network, service network and emergency network five network, the realization of the information
network of simple operation and high efficiency. As the Investigation shows(figure 2), more than 99.6%
of the residents have begun to use informationization means for community service and help. At the
same time, through the application of information means, about 79% of the community residents to
within 2 hours enjoy service or help demand. This shows, community informatization has been in the
community generally established and popularized, the informatization efficient operation mode, the
community management staff and residents can meet the needs of both the fast communication, realize
common development. We must see, the information is a double-edged sword, it promotes human
community development and progress at the same time also brings a lot of social problems. The tool
innovation too much emphasis on methods and information technology, indiscriminate rejection of
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traditional management methods, this is a misunderstanding of the city community governance in china.
If some places regardless of the actual situation, blindly buying large amounts of information, the
community network equipment, building a lot of information website and platform, but out of the needs
of the community and the daily life of community residents and the utilization rate is not high, resulting
in substantial waste of resources. The development of community in close connection with reality in all
aspects of community, absorb the nutrition and wisdom from the traditional community management
mode, method, the method to realize the modern conversion of traditional works, full of new life. Such
as retention and implement the system governance, governance according to law, comprehensive
management, source control, prevent, resolve contradictions keep community, residents rights approach.
The old community population, age, occupation, family relationship, income difference is very big, a
variety of complicated interest relations. Platform and mechanism of demand expression, conflict
mediation, the protection of the rights and interests through the development of the community, the
community residents to respond to the problem, local residents contradiction can be resolved, the
legitimate rights and interests of residents can be guaranteed.

Figure 2

How Long Should We Enjoy the Sevice After We Use Informationization Means

4 The Problems Existing in the Development of Community Grids Management
Despite remarkable achievements has been made in social management innovation and a wealth of
experience has been accumulated since the meshing social management has been carried out by the
development community in wuhan city.However, the development period of meshing management
of the community is relatively short, especially it still faces many problems in practice as the old
community, its main show is as follows:
4.1 The informationization level failed to meet the needs of the grid management
It is found in the survey that although the community grid has unified information platform,
and systematic and comprehensive collection of basic information has been remade according to the grid
management service content, as a result of low frequency of grid service staff's promoting investigation,
information statistics, policy propaganda and public opinion collection, and lack of professional
information system construction and maintenance, no dynamic updating and maintenance of information
in a timely manner.Increasingly expansion of management link of information collection and the relative
atrophy of management link of social event processing and society’s problem solving affect the
strengthening of the ability of social management of the grid system as a whole .
4.2 Uncomplete supervision mechanism and no enough residents' participation
In the practice of grid management of the development community, there is the problems
of uncomplete supervision mechanism and no enough residents’ participation. In order to ensure effective
development of community grid management, development community summary and implement a set
of evaluation system which is the effective combination of the top-down measurement and bottomup interactive supervision as well as reward and punishment But relative to the top-down assessment
mechanism, the bottom-up supervision of inhabitants is limited. This is because the part of the
residents lack basic knowledge and understanding for grid management and their enthusiasm is not high
(as Figure3).Residents’ low level of perception, understanding and identity of new community
management pattern and residents’ not smooth participation channel can affect the implementation
of community grid management .
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Existence
None
Lack of data

Figure 3

The Supervision and Complaints of the Residents to Community Grid Member

4.3 The absence of laws and institutions matching the grid social management
Social management involves the rights and obligations of citizens and social organizations,
especially needs a complete set of laws and regulations to form clearly the border of “public right” and
“private right” .Public power if improper used or used too much, it is possible to violate the rights of
citizens and social organizations. A complete set of laws and regulations of current grid management in
wuhan city is not perfect, which leads to inadequate authorization of social management and the
dilemma of social management of dificult law enforcement and coordination,such as imperfect incentive
mechanism, especially imperfect personnel management and incentive system, and generally low level
of wages of the grid administrators seriously influence the enthusiasm of work.

5 Measures to Perfect the Development of Community Grids Management
In the process of promoting community grid management, active guidence of multivariate main
body participating together, especially the active participation of community residents, can realize
the integration and coordination of administrative power resources and the integration and
coordination of social resources of multiple subject. Around the overall objectives of building party
committee leadership, government responsibility, nongovernmental support, public participation, the
rule of law guarantee, system of social management, to comprehensively promote the old community
grid work in wuhan , we should focus on the following four works:
5.1 Improving information platform of community grids management
You can see from the previous analysis, the informationization level of grids management of
the development community is still in the primary stage of development.
Wuhan government should accurately grasp the development direction of community management and
service information, increase financial input to informatization and the construction of intelligent
management and the technical development support. Seting up based database system of various types
of community. Through the integration of information management technology, satellite positioning
technology, geographic information technology, remote sensing image technology and the network,
promoting the organic integration of public service resources to form community management platform
of informatization, intelligent, network and integration.
5.2 To strengthen the construction of grid management service team
The distinctive characteristic of grid social management of development community in wuhan is
the fine management, which requires a lot of grid management personnel responsible for a series of
work,including information collection, information processing, the coordination of social contradiction,
handling events of emergency, environmental regulation of community and so on.We should gradually
strengthen the construction of grids management team of old community from three aspects: first, set up
the management responsibility.Implement the responsibility to the grid, will be accountable to the
people, do a drunbility, his business and individual.Second, perfect evaluation mechanism, establish a
reasonable performance appraisal system, implement the inspection, assessment, rewards and
punishments in place. Finally, we should be messengers and the main body of grid management through
a variety of ways , inorganize training around the grid service theme, modern information technology
operation training, improve the responsibility consciousness and ability of grid principal and personnel
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of grid management services, gradually achieve the professional and specialization of grid management
service team.
5.3 The enhanced grid management supervision and demand analysis
Relying on “grid” as the unit, guiding and using residents to order to form the good atmosphere
of the residents identity grid, rely on the grid, and participating in the grid. We should adjust the grid
settings improved management services based on the actual situation of community residents, floating
population,and area location, etc, combined with all kinds of social resources distribution. Encourage
anonymous reporting and complaint of residents for dissatisfied, not timely, not in place of service
of party members and cadres, group of dry, ZhuanGan through the forms of congress, convention and
MenDongChang,etc. Grid management and service personnel should daily arrange and classify
information in the grid which can't be immediately collected, and submit it to head of the grid. The head
of grid should timely analysis, treat the can be disposed as soon as possible, inform if can't disposal,
and actively coordinate efforts timely and efficiently. Attaches great importance to the supervision
information of all levels of residents within the grid and inform residents, provide favorable conditions
for the majority of community residents to actively participate in, provide the basis for the grid
management work of service to be carried out orderly.
5.4 Building long-term working mechanism of grid of community
Continue to promote the reform and innovation of community management system and mechanism,
breakthrough the ills of system reform lags behind the change of management function. In a sense,
innovation is the breakthrough of the original system, and the consolidation and growth of innovation
depends on strong system support.Therefore, timely summary the social management experience of grid
of community, increasing improve paradigm of social management of grid of community, and through
formulating management rules and relevant laws and regulations of grid of community, ensure
the legitimacy and persistence of grid management of community, further develop its potential in
community management and service.To establish and improve the long-term mechanism of grid
management of community, there are work needs to be done from the following aspects: perfecting
the standardized system of work;speeding up the construction of coordinator between government
departments system;establish safeguard mechanism of various funds of grid construction of city
community, especially strengthening the information input and secure the wages and welfare benefits
of grid management personnel;establish a multi-dimensional and multi-level evaluation mechanism.
Pefect the personnel management mechanism of grid social management and standardize the business
operations of the grid management staff.

6 Conclusion
Community grid is a kind of top-down management innovation through process reengineering,
while the current community management need more bottom-up independent participation.To introduce
the community organizations and citizens to participate in the community grid management, to improve
grass-roots society’s governance ability, these are also the direction of improving grid management
constantly. But no matter which model of community management,leadership of the party committee
and government-leading are required.The key is that the party committee, government and community
all need to clear their own role, promote the cooperative innovation of social management.
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Abstract: With the development of our social economy and science and technology, the corporate
attached more importance to the managers’ choose and training. According to managers’ own activity,
this paper divided the model of managers’ career growth into two kinds. They were active selection
model and unactive selection model. According to the level of managers’ participation into the path
design of career growth, this paper divided the model of managers’ career growth into four kinds. They
were the kind of environment oriented, the kind of corporate oriented, the kind of coordination of
corporate and persons, the kind of individual oriented.
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1 Introduction
With the development of the Social and economic environment and the innovative of management
ideas, corporations had increasingly high requirements on managers.The path and the model of the
managers’ career growth had gained widely attention by the people. Nowadays,the society, technology
and the economy of human beings had entered a highly developed stage.Therefore，the way employees
set themselves at the right position in the wave of industrialization, determine their appropriate
occupation path and mode, and being an professional managers were of great importance. So, the
appearance of professional managers was an inevitable choice when the social economy grew fast, and
the social division of labor was increasingly refined.
As Yang Xianwu has pointed out in a research named “the meaning and countermeasures to
accelerate the development of professional managers”, in the market economy, owners, operators and
producers had formed an independent, responsibilities clear and mutual restrictive corporate governance
structure through the authority, regulatory agencies and supervisory organization. According to the
present situations, the link which lacks most was the professional managers.The professional managers
used their wise decisions and innovative abilities to activate as well as maintain the vitality of the
enterprises. Their existence was the micro foundation of modern economic development, so there would
be no modern enterprise system in the real sense without professional managers.It showed that the
existence of the managers had significant meaning to the enterprises no matter establishing reasonable
governance structure or promoting the long-term development.
The current related research mainly focused on the present situation, the problems and the
countermeasures of the existence of managers. However, there were few studies on the manager’s career
growth paths and modes. So, this study was necessary and meaningful.
Both the environment and the influencing factors of career growth were complex. But there were
indeed some rules to follow. The career growth path and modes had their particularities to different
objects. Managers’ career growth path and mode also had their unique aspects. The research of the
managers’ career growth path and modes would provide directive help to the individual's as well as
enterprises’ career growth.

2 The Concept of the Career Growth
“Career growth” was a concept of multi-dimension, including the occupation progress, occupation
ability development, promotion opportunities etc. People’s pursuit of their occupations had no boundary,
So it had become a common phenomenon of occupation change and work flows. These changes had
great influence on individuals as well as organizations. In the background of no-boundary occupation,
occupation competences become the determinants of individual success, in order to gain rapid career
growth, individuals could frequently flow between different organizations. Seeking for career growth in
the flow had become a common phenomenon.
Career growth was to reach the optimal level of our own in our chosen field and within our power.
At the same time it could give us a sense of achievement, as well as prove the value of ourselves.
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3 The Model of Managers’ Career Growth
3.1 Classification according to the employee’s own initiative
(as shown in Figure 1) according to the employee’s own initiative, we can divide the managers’
career growth model into active and passive models.

Passive Model

Lower Initiative
Figure 1

Active Model

Higher Initiative

Classification According to the Employee’s Own Initiative

3.1.1 Active model
The active model referred to the managers effort-ed to find career growth pattern. That is to say
when a professional environment is not so satisfactory and can’t be changed or is forced to choose the
profession environment, managers adjusted and gradually cultivated a love of the career and finally
became a successful manager during the course of executing themselves. This initiative choice of route
faced many uncertain factors. There are a lot of unexpected circumstances and individual to assume the
risk of loss. Of course, Unexpected success can let a person experience the success of joy of “After
endless mountains and rivers that leave doubt whether there is a path out, suddenly one encounters the
shade of a willow, bright flowers and a lovely village.”
3.1.2 Passive model
Passive mode refers to the natural found career growth model. That is to say When career in line
with their own individual aspiration, through the practice makes perfect professional task will be
finished and nature to achieve a higher level, to become a manager career growth model. To this kind of
career growth mode actively evaluation is letting nature take its course, following the law of nature.
Negative evaluation is content with the status quo, the rut. This kind of career growth model was more
common. After all, life was not lack of wind to successful people. In such a passive mode, people were
the receiver of the natural environment, and the breaking-in period between people and their jobs was
very short, even no time.
3.2 Classification according to the participation of corporation and the managers in the design of
career growth route
(as shown in Figure 2) According to the involvement of employees in the career growth path design,
managers’ career growth model can be divided into environment oriented, corporation oriented,
corporation-managers coordination and managers themselves individual oriented model.
Higher corporation involvement

Lower
employee
involvement

Corporation Oriented
Environment Oriented

Corporation-manager
Coordination
Individual Oriented

Higher
employee
involvement

Lower corporation involvement
Figure 2

Classification According to the Participation of Corporation and Managers in the Design of
Career Growth Route

3.2.1 The career growth model of environment oriented
Environment oriented career growth model was that natural and social environmental factors
played a leading role during the process of managers’ professional growth. For example some
professional managers are natural and social environment of hone in many underdeveloped regions.
Because they only have scarce resource, most of the managers would be involved in the industry. This
choice was the only one. Managers could only start from resources and gradually improved the
additional value of the resources for the extension of professional and personal growth.
3.2.2 The career growth model of corporation oriented
The corporation played a leading role in the career growth model of corporation oriented.
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At this stage, the environment was increasingly being science and technological change. Its effects
on managers’ career growth decreased. According to the staff’s basic commitment at the beginning,the
corporation set up the career growth model. The managers were not involved in their own career growth
design of the contents and ways. Employees were uncertain to whether they should be able to get the
position of manager. The dominant role of the corporation was embodied on the post setting. The
corporation chose the talent person according to the shortage of post. This kind of career growth model
had certain restrictive and it limited the managers' career growth space.
3.2.3 The career growth model of coordination between the corporation and the managers
Both the corporation and the managers designed the route of managers’ career growth in the
model of coordination. This stage was a transition period. With the deep of one knew his own career
growth route, he would want to design his own career growth route increasingly and the corporation
could restrict the career growth model more difficultly.
Both the corporation and the managers coordinated to get a balance point to design the route of
career growth. During the course of coordination,the relationship between them was a kind of game
and a kind of cooperation too.
3.2.4 One played a oriented role in the career growth model of individual oriented.
The managers had a clear career goal and had an across-the-aboard cognition to their own career
growth. To this kind of independent person, they liked to control their route of career growth and have
the power of decision. At the same time they didn’t wish the corporation intervene them.

4 Conclusion
The career growth reflected the pursue that one knew his own value and a kind of competence that
one responded to all kinds of changes. The routes and models of managers’ career growth were
influenced by many factors. According to managers’ own activity, we divided the model of managers’
career growth into two kinds. Those were active selection model and unactive selection model.
According to the level of managers’ participation into the path design of career growth, we divided the
model of managers’ career growth into four kinds. Those were the kind of environment oriented, the
kind of corporate oriented, the kind of coordination of corporate and persons, the kind of individual
oriented. This research wanted to let the reader rethink their own career growth model profoundly and
choose the right and suitable route of career growth.
This paper only discussed the model of career growth from the angle of theory and didin’t analyze
it with empirical method. That was a shortcoming of this study. In the following study we can collect
relevant data to analyze it from the theoretical and empirical angle.
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Abstract: Management innovation for smart mobile phone enterprises was researched form angle of
organizational culture. Culture entropy reduction concept of Management innovation for smart mobile
phone enterprises was put forward, culture entropy calculation model and culture entropy change model
for smart mobile phone enterprises were constructed and the conclusion that in order to promote the
management innovation of smart mobile phone enterprises, all kinds of culture factors conducive to
innovation must be absorbed to form negative entropy and acquire culture negative entropy was drawn.
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1 Introduction
The traditional organizations tend to cling to the past traditions and customs, especially the
so-called cultural tradition that organizations internalize their successful experience and become a
“cultural inertia” gradually. This cultural inertia will cause the members of the organization with
cognitive inertia and stiffness, sticking to traditional philosophy and operation modes. Although in a
period of time this cultural inertia will help improve the efficiency of the organization, once the
organizations face the change of external environment, this “success formula” will be unable to adapt to
the changed environment.
Management innovation for smart mobile phone enterprises was researched form angle of
organizational culture. Culture entropy reduction concept of Management innovation for smart mobile
phone enterprises was put forward, culture entropy calculation model and culture entropy change model
for smart mobile phone enterprises were constructed and the conclusion that in order to promote the
management innovation of smart mobile phone enterprises, all kinds of culture factors conducive to
innovation must be absorbed to form negative entropy and acquire culture negative entropy was drawn.

2 Culture Negative Entropy: The Concept Of Management Innovation
“Entropy” is a state function of thermodynamics category measuring the degree of order of a
system. It is also a measure of disorder, which is the degree of chaotic. The second law of
thermodynamics, which is also known as “the entropy law”, depicts the so-called system “entropy”
effect that in a closed state, the system always spontaneously goes along the direction of entropy
increase. That is the process of entropy change tends to a maximum value, and is irreversible.
Arguably, the structure，convention and control system of an organization form a cultural resource
network, preventing the cultural system of organization from communicating with external environment
efficiently, reducing the openness of organization ,hindering the inflow of negative entropy and hence
limiting the reaction of organization to external environment. That is, insular cultural system leads to
continuous reduction of valid energy and increase of invalid energy. This irreversible process in which
the efficiency of management declines constantly is known as “culture entropy increase effect of
enterprise” (Li Lamei, Jia Yanlin, 2012). In essence, therefore, this cultural inertia is sluggishness. For
smart mobile phone industry which is in a complex and changeable environment, it is the irreversibility
of entropy that not only leads to culture entropy increase inside enterprise, but also hinders the inflow of
negative entropy from outside, which restrains the development of innovation capability of organization
undoubtedly. Therefore, closed culture system will inevitably result in disorder and low efficiency and
will certainly harm the development of organization
In order to offset the passive impact of the culture entropy effect, smart mobile phone enterprise
must find the motivation overcoming culture inertia of organization, Inhibiting the increase of enterprise
culture entropy and introducing negative entropy flow from the outside constantly. As an open, dynamic
complex system, smart mobile phone enterprise could not develop without information technology. The
complex adaptability of information technology which is developing rapidly creates opportunities for
smart mobile phone enterprises to change their paradigm. Focusing on the adaptability of information
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technology, smart mobile phone enterprises should break their culture relations, change their culture
paradigm and introduce negative culture entropy. First, undertaking and selecting of information
technology’s adaptability which eliminate information dependent phenomena is outfall of culture
entropy and way to realize culture innovation. Second, the growing popularity of information
technology eliminates cultural unilateralism, accelerating the process of globalization of culture, driving
cultural openness and communication between countries and peoples, promoting mutual learning and
mutual progress by expanding common ground while reserving differences. Third, adaptability of
information technology realizes culture survival of the fittest. Culture with vitality should be open,
inclusive and ascensive. Fourth, extensive application of information technology brings complete
transformation for the way of information transmission. Since the dissemination and exchange of culture
between each nation are beyond the boundaries of time and space, people may fully compare, identify
and learn, criticizing those dross accumulated, analyzing the irrationality of culture, introducing
outstanding culture which set starting point for culture innovation and therefore change the uncertain,
chaotic state of culture entropy.

3 The Calculation Model for Culture Entropy
According to the dissipative structure theory, one smart mobile phone enterprise also should be an
open system far from equilibrium, and therefore, a vibrant and innovative smart mobile phone enterprise
must be a different non-equilibrium system, acquiring negative entropy flow continuously from outside,
and offsetting the increase of internal positive entropy with negative entropy to enable the organization
keep a strong innovation ability.
The cultural system of smart mobile phone enterprise is a multi-level, multi factor complex open
system, meeting the formation conditions of dissipative structure enable self organization phenomena.
From the literal meaning, "dissipation” could be interpreted as the continuous consuming of energy of
system, accompanied by energy exchange internal and external. Dissipation organization is a
organization form that information and energy could open exchange and enable nonlinear cross behavior.
According to the dissipative structure theory, open non-equilibrium state is the source of order under
which enterprise is most innovative.
For open system, positive entropy and negative entropy are independent flow of which positive
entropy measures the degree of disorder and negative entropy measures the degree of order. The total
entropy is algebraic sum of positive entropy and negative entropy. For the culture entropy of a smart
can be displayed in formula 1.
mobile phone enterprise with open system, The entropy flow
Sc

dSc  di Sc  d e Sc

(1)

dSc is the total entropy； di Sc is the entropy generated from irreversible process which is
always positive; d e Sc is the entropy inflow as the result of interacting with external environment and it
could either be positive or negative. d i Sc is the positive culture entropy caused by internal conflict.
Where

Therefore, the culture entropy of smart mobile phone enterprise Sc has three main scenarios:
（1）When

d e Sc  0 ，It indicates that positive entropy inflow obtained from outside accelerates

the entropy production of enterprise culture system and the system tends to equilibrium. At this moment,
there is no innovation inside organization and the organization become rigid gradually
（2）When

d e Sc  0 ，but di Sc  d e Sc ，It indicates that negative entropy inflow obtained from

outside is not enough to offset the entropy production inside enterprise culture system, which still
increase the orderliness of enterprise culture system, but cannot avoid the heat death of culture system in
the end.
（3）When d e Sc

 0 ，but di Sc  d e Sc

，It indicates that negative entropy inflow obtained from

outside offsets entropy production inside enterprise culture system completely, which enhance both the
management efficiency of organization and the innovation capability.
From the analysis above, to keep the enterprise culture system operating orderly, for one thing, the
negative entropy should be obtained constantly from outside to keep the production of negative entropy
by exchanging energy, material and information with the environment. The second thing is to try to
control the entropy production of internal culture system.
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4 Model of Culture Entropy Change for Smart Phone Enterprise
The evolution and development of smart
phone enterprise
The culture entropy of enterprise
environment system

deSc

The negative culture entropy of
enterprise environment system

The positive culture entropy of
enterprise environment system

d e S c1

d e Sc 2
The total culture entropy of enterprise
culture system

dSc

Positive entropy

di Sc

The movement between all culture factors inside smart
phone enterprise

Figure 3

Model of Culture Entropy Change for Smart Phone Enterprise

The model of culture entropy change for smart phone enterprise can be displayed in figure 3-1 As
an open complex system, enterprise culture system must take the exchange of various flows (material
flow, information flow, energy flow) with external environment into account and the entropy flow
caused by exchange of information, energy and material is caused by the impetus that promote the
evolution of corporate culture system. Combined with the time and space, the culture entropy of smart
phone enterprise can be displayed in formula 2
Sc  f (Q,V , R, T )
(2)
Where Q is the energy of various flow; V is corresponding economic value of each flow; R is a
space state variable of organization which can be set to a constant; T is time variable of organization for
different stages of development.
For its high investment, high knowledge content and high risk, we could convert material energy of
smart mobile phone enterprise to the corresponding economic value, so enterprise culture entropy can be
displayed in formula 3
Q
E (dSc ) 
(3)
V
That is the enterprise culture entropy is the ratio of energy that enterprise processes in one state to
its value. Since both Q and V are functions of time, take derivative t on both sides of the equation：
dE (Sc )

dt

Q
)
V  1 dQ  Q dV
dt
V dt
V 2 dt

d(

(4)

Turn it into form of differential：
Q0  Q V
Q
Q  Q0 
 Qt
E (Sc )   t
  V 2 V   V  V   V V
V




V
 E ( S c )t  E ( S c ) 0   E ( S c )
V

(5)
E
(
S
)
Where
c t 、 E ( Sc )0 are initial entropy and final entropy of smart phone enterprise culture
system. The difference of E ( S c ) t and E ( S c ) 0 is the entropy generated in the system

E(Sc)i ； V is
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V
is culture entropy exchanged
V

between enterprise culture system and external environment. Therefore, we can get：
 E ( S c )  E ( S c )i  E ( S c )e

(6)
(1) When  E ( S c )  0 ，It indicates that entropy inflow is greater than entropy generated within
culture system of individual organization . It indicates that negative entropy of individual organizational
culture system is increasing, toward a direction of advanced order and more innovative in a growing-up
status.
(2) When  E ( S c )  0 ，It indicates that entropy inflow is less than entropy generated within culture
system of individual organization. It indicates that positive entropy of individual organizational culture
system is increasing, toward a direction of recession in disorder and confusion status.；
(3) When E(Sc )  0 ，entropy inflow equals to entropy generated within culture system of individual
organization. At this moment, the organization is in a unusual state of equilibrium under which the
degree of order may either increase or decrease, and may even perish.
To sum up, as a dynamic system, the external environment of smart mobile phone enterprise is a
dynamic system constantly changing. If unchanged, the enterprise will turn to closed and generate
excessive entropy which is the main reason for a enterprise become less innovative and turn to decline
in the end. Therefore, the culture management of smart mobile phone enterprises is a process of entropy
reduction during which the enterprise should on the one hand eliminate and inhibit the disorder
evolution trend that against the formation of innovation culture; on the other hand, keep a flexible,
efficient material, energy and information exchange mechanism through which enterprises can obtain
necessary information and material resources from the environment, absorbing all kinds of cultural
factors conducive to innovation, forming negative entropy, taking suitable elements combination pattern,
adjusting the positive and negative entropy and controlling the degree far from equilibrium. Make the
system evolve toward a more orderly and higher level.

5 Conclusions
Management innovation for smart mobile phone enterprises was researched form angle of
organizational culture in this paper. Culture entropy reduction concept of Management innovation for
smart mobile phone enterprises was put forward, culture entropy calculation model and culture entropy
change model for smart mobile phone enterprises were constructed and the conclusion was drown that
to keep the enterprise culture system operating orderly, first, the negative entropy should be obtained
constantly from outside to keep the production of negative entropy by exchanging energy, material and
information with the environment and second organization should try to control the entropy production
of internal culture system. Therefore, and in order to promote the management innovation of smart
mobile phone enterprises, all kinds of culture factors conducive to innovation must be absorbed to form
negative entropy flow from which culture negative entropy can be obtained.
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Abstract: This article Research on the mode of the government’s public service based on the marketing
perspective, puts forward the marketing idea and method to solve the government’s public service
problems, and also establishes the relevant model and used a marketing strategy for the construction of a
service-oriented government. The 4P marketing mix include the following four elements: Product, Price,
Place, and Promotion. Any department of government should design and select marketing mix according
to their target client and service position, so that realize government’s own goal comprehensively while
satisfying the demand of society, enterprise and public effectively .
Key words: Innovation; 4 p ; Marketing mix strategy; Government public service

1 Introduction
In the important period of the public services demands growing rapidly and the benefits
relationship changing profoundly, the government is facing severe and urgent challenges to expand the
social management and enhance public service functions, and achieving the government transformation
aimed at public services is essential, In order to realize this transformation of public service-oriented
government smoothly, we must introduce the marketing mechanism. Presently, there exists a quite
prominent contradiction between wholly-increasing public demand and the shortage of public product
and service supplies. Lack of the appropriate supplies mechanism caused the asymmetry between input
and output, and the low supply efficiency, which promotes government to make innovations of public
service idea and supply mechanism and construct effective and fair transportation pattern. For this, on
the one hand, we should introduce the marketing mechanism into government management and carry
out every works of government by means of the idea and method of modern marketing. On the other
hand, we should construct new modes of government’s public service based on marketing to meet the
increasingly public need of the common people, so that we can raise government’s management level
and performance and realize government's function and value eventually.[1]
Serving the public will always be the most important task of the government, and also the
significance of the government. The most important things of countries, in transition from a planned
economy to a market economy, is the transformation of government functions, which means transition
from a management government to a service-oriented government. In view of marketing, the
government is required to be guided by correct administrative values and create public service delivery
model which is public demand oriented. As a result, the various government departments should
consider the needs effectively to design the best service marketing mix model around their positioning
of services, and while satisfying the public services demand of the target effectively, the government's
own target should be fully realized at the same time.

2 Product Decisions—Enhance Public Services Meet the Demand of Citizens
The government provides public products are an important part of the social redistribution. Product
as service means all tangible or intangible factors that can meet people's needs. Designing the public
service products should adhere to the people-oriented concept to meet the fundamental interests of the
public really. The services that the government provides for public consist of anything that can meet the
public demand, such as public goods, government regulations, government policies, the government
image, the service environment created by the government, government planning and developing vision
and so on. When the government provides public services, they must proceed from the objective needs
of the public and pay close attention to the hierarchy of the citizens’ needs. For a certain period, the
citizens’ demand level is closely related with the economic development, scientific and technological
progress, social and cultural environment and other factors.[2]Today, public services people much-needed
include employment, health, living environment, compulsory education, social security, public security,


This work is supported by National Social Science Foundation of China (No. 13BGL147) and Shandong Province
Soft Science Research Projects for Support (No.2014RKB01014).

Proceedings of the 11th International Conference on Innovation & Management

·867·

environmental protection and so on, especially some basic public services on the livelihood. At present,
China adopted the mandatory supply of top-down decision-making mechanism for public goods, so that
people are in urgent need of public services provided inadequate, but service products that are lack of
“consumer demand preferences” are in excess supply, causing structural contradictions of public service
highlight. One of the administrative ethics that public service-oriented government focuses on is
response, the government should respond timely and effectively for the citizens’ demand, and meet
citizens' needs in a timely manner through designing targeted public products, and the government
departments should not be separated from the actual level of the public needs and lead or lag blindly
when they develop the relevant policies of the public service, otherwise people will not be able to
identify with and accept to. As a result, the service performance of the government should see the public
satisfaction evaluation as criterion and assess the work effectiveness of the government based on the
“customer orientation”, which means to build a performance evaluation system of public serviceoriented government by seeing satisfaction as the core to ensure the quality of service.
Public service oriented government pay attention to one of the administrative ethics is responsive,
For the government to demand through feedback and civil hearing system response to the demands in a
timely and effective manner, To meet too much and not to be meet to make realistic adjustment of public
service.

3 Price Decisions—How to Reduce the Cost of the Public To Accept the Public
Service
Price is a basic means of regulating the relationship between supply and demand, the decision
should consider the product or service price formation process and factors, also want to consider pricing
to achieve the goals and objectives. Price refers to the cost and pay in the process of the public using
public goods and services, which includes both monetary expenditures and time, energy, physical loss in
the process of obtaining service. Therefore, pricing is the basic means of regulating the supply and
demand relationship, pricing decisions should consider not only the process of price formation, but also
the objectives and methods of pricing. Because of the particularity of public goods, they often contain
high transaction costs that even are difficult to measure, in order that the pricing of public goods is not
easy to operate in practice. Perhaps it is good to adopt different pricing methods depending on the types
of public goods: First, for pure public goods, that own economy scale and no “crowding effect” on
consumption, such as public safety, law and order, environmental maintenance and so on, government
pricing or financial compensation can be implemented suitably for free consuming for citizens. The cost
of the service is from the government finances, which means to be shared by the whole society; Second,
for quasi public goods, that are scramble and exclude on consumption, like city utilities, public
education and health care services, it can be determined by the market mechanism to guide the rational
allocation of resources, and implement the binding price formation mechanism guided by the
government whose main feature is competitive, in order to constrain public bad or excessive
consumption of public goods, and effectively prevent the “free-rider” problems.[3] In addition, while
formulating the “service price”, the government should give more consideration to the whole interests of
the citizens and the social costs and returns. The total social cost refers to the government costs and
customer costs. In order to reduce the cost of government and increase the cost of customers, the
customer-oriented that does not comply with changes of the government should guide the trend of the
times. The so-called customer-oriented means to establish government policies based on the customer’s
needs and measure the quality of public services based on the customer's satisfaction objectively. The
most effective way to meet customers’ needs is to minimize the cost of customers, which means to
reduce the customer costs and pay in the process of using public goods and services. For this, the
government should pay attention to the people, take full consideration of the public's economic ability to
pay and the actual demand for energy, formulate corresponding beneficial and convenient policy for
people, and ensure that the low-income, underprivileged class and the urban and rural marginalized
groups can enjoy the services provided by the government. The most effective way to develop the public
loyalty for the government is to try to reduce the price (customer costs) to zero, and adopting the
measures, such as the administrative affairs, the on-site office, the e-government initiatives and so on, is
an effective way to reduce the customer costs. Especially seamless e-government services can be
contacted with the customer closely and directly, it can not only provide customers with the required
personalization options and diversity of participation and better meet customers’ demands of higher
level, but also reduce unnecessary and direct contact of the government departments and the customers,
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in order to avoid bureaucracy, multi tiered buck each, cumbersome, documents travel and many other
issues, and eliminate the customer cost of using public goods and services in maximum extent.

4 Channel Decisions—Raise the Convenience of the Public Enjoying Serve
Public goods channel optimization can improve the efficiency of product supply comprehensively,
reduce the service cost of public products, and improve the convenience of public enjoying the service.
4.1 Channel design for flat
Channel is refers to the government public products and service and submit it to the target public
by the way. The government should make it streamline as much as possible in the process of setting
service agencies and assigning personnel refining, implement the decentralization of rights, regulatory
relaxation and process optimization, simplify, reduce the levels, increase outlets and provide "one-stop"
service as far as possible. We should make full use of modern scientific and technological means to
provide low-cost and Internet service across time and space, ensure that the service is timely and
accurate, and improve the convenience of public enjoying the government services. E-government can
accomplish a great deal in this regard, higher levels of government can sent orders of information supply
directly to the government service terminal that can face public directly through e-government, for
example, the G2B business of the e-government, through the government tax system network
enterprises can complete tax registration, tax declaration, the taxes allocation, querying the Tax Bulletin,
understanding the tax policy and other business in the offices, which can be convenient and reduce
expenses. For example, the Sweden Social Security Commission used telephone to provide services to
the public in the past and charge 30 SEK by each telephone service, but after using online services, only
3 SEK is charged at each time to reduce costs for users and bring the whole performance improvement
and customer satisfaction.
4.2 To design differentiation in the channel implement mode
The complexity of public goods and services makes it difficult for the government alone to provide
adequate public services. Therefore, to break through all the social and public services supply functions
carried by the government and to adapt to the characteristics of different public goods, public sector,
private sector and the third sector (non-governmental non-profit sector) should cooperate with each
other based on the statutory rules and deal with social and public affairs together, in order to achieve
“good governance”, form the public service diversified supply system of “government-led,
public-private competition”.[4] On one hand, we should speed up the construction of public
service-oriented government, strengthen the government's main channel position in the supply of public
goods, give full play to the government's coordination, service, specification and supervisory, fully
discharge its public management functions; On the other hand, we should promote the market-oriented
reforms of the public service actively, learn from the practices of the West, and while strengthening
macro-control of the delivery of public services, we can introduce the competition mechanism to the
field of public service at the same time, open up some of the public service markets, allow and
encourage the private sectors to enter the field of public service within a certain range, promote the
ways of public goods supply to transform from a single government-led government to a market
participating one, and achieve supply cost reduction and efficiency optimization through the
introduction of competition mechanism, and reach the satisfaction of the public service through the
exercise of the option.
4.3 To pursuit of supply elasticity
Channel supply elasticity means happen unexpected events can quickly find alternative supply
ability, Is the channel is invariant to flexible, not rigid. This means that the emergency occurs can
quickly find alternative supply ability.

5 Promotion Strategy—Realize Effective Communication around the Public
5.1 Policy marketing and promotion
The government and public administration achieve the effective integration of GI(geographical
identification), HI (humanities identification), PI(policy identification) and SI (industry identification)
through public service, in order to make the government's public service and policy ideas generally
accepted by the public. [5] Through every possible way of advertising, publicity and public relations,
government decisions or advocates should be introduced to the public, introducing the service content
provided by the agencies or departments, operational processes, ways of working, job functions, work
rules, institutions set and so on, make the public understand the government policies or agree with the
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government's vision, obtain the understanding and support of the public in the maximum degree and
accept government services better. Through the establishment of effective communication channels and
mechanisms, it can be made truly open, fair and transparent, in order to make the public accept the
government's product smoothly and response to the government's claims and demands timely. The
government establishes a good image of the government, improve the government's credibility and
reputation through the feedback of the public opinions, accepting public rationalization proposals and
conducting public relations. At the same time, he should promote and practice the system of government
pledges.
5.2 The shape or revised government image
Good government image is to obtain the necessary condition of widely accepted by the public.
Government must be from inside to outside gradually improve in order to enhance image, In general,
Can through the mass media dissemination, consumer word of mouth, press conference, government
affairs public, or for a social impact is bigger events held public hearings and other approaches to image
promotion, Create a range of social credibility and reputation.

6 Conclusion
Marketing as a organization under the environment of market economy benign operation mode, do not
belong to enterprise or private product patents. Since it is the government of public service to the public
to provide products, It also has the property of marketing, That is, the social public is public service
consumers, government agencies, customers, So government also can according to own ability to make
money and resources reasonable guide requirements.[6] Service is the essence of the government;
service-oriented government is a brand new idea and value orientation. Government in modern society
should be skillful at using concepts, methods and techniques of marketing management to realize the
real transformation from management-oriented government to service-oriented government.
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Abstract: With the fierce competition in the hotel industry, it’s the key strategy to educate and sustain
loyal customers. This paper constructs influential model of Relationship quality and relation benefit on
customer loyalty on the basis of related literature. The result of empirical tests show that: customer
satisfaction and customer commitment of the relationship quality, trust benefit and special treatment
benefit have positive impact on customer attitude and behavior loyalty; but customer trust, social benefit
just have positive impact on the customer attitude loyalty, no impact on the behavioral loyalty.
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1 Introduction
It is the key problem for each service companies to keep sustainable competitive advantage of
service, hotel industry is an example. One of the important ways is to educate consumer and keep
customer loyalty.
Relationship marketing is to attract, maintain, and enhance customer relations.[1] Relationship
quality and relationship benefit are two essential factors which play Very important roles of influencing
customer loyalty.
In order to provide some references to consumer loyalty research, this paper takes hotel industry as
example to probe how relationship quality and and relationship benefit influence attitude loyalty and
behavior loyalty during the process of service consuming.

2 Literature Review
2.1 Definition and dimensions of relationship quality
The definition of relationship quality is extending from relationship marketing. Levitt(1983)
thought that it was an intangible equity for corporation to have positive relationship with consumers, and
relationship qualiy is an important index to evaluate the equity value[2].Liu Renhuai (2005)conculed the
definition of relationship qualty from large amount of literature, he put froward that consumer would
judge the satisfaction degree of the relatiohship according to some standards, so relationship quality
was a cognitive evaluation of consumers, which was a part of cognitive evaluation[3].
Roberts etc(2003)simplified the relationship quality into four dimensions: trust, commitment,
satisfaction, conflict( affection conflict) under professional service background[4]. Smith(1998) divided
relationship quality into three dimensions: customer satisfaction, customer trust, and customer
commitment. This paper will take Smith(1998)’s way to discuss relationship quality.
2.2 Definition and dimension of relationship
Reynolds and Gutman(1984) thought the concept of benefit come from the expect value[5].Morgan
and Hunt(1994) summarized relationship benefit should be for both sides from long relationship[6].
Morgan and Hunt(1994) Gwinner(1998) developed the relationship benefit’s definition accepted by
common, he considered relationship benefit is beyond core benefit.
Hirschman and Holbrook(1982) firstly put forward two type of customer relationship benefit:
functional benefit, and pleasure benefit[7]. Gwinner(1998) divided customer relationship benefit into
three dimensions: trust benefit, social benefit, and special treatment benefit, which accepted
widely[8].Trust benefit means customers will increase trust on the company and feel comfortable when
they build long relationship with the company. Social benefit represents customers are more and more
familiar with hotel and its personnel, which satisfy customers’ social demand. Special treatment benefit
means customer can get special treatment both on economic advantage and non-economic advantage
because of long relationship with the hotel.
 This paper is supported by NSFC (71172087) and Hubei province department of education(2011JYTQ148)

Proceedings of the 11th International Conference on Innovation & Management

·871·

3 Research Hypotheses and Model
3.1 Relationship between relationship quality and customer loyalty
Satisfied customers will lead to the higher purchasing intention, but it’s questionable to increase
their purchasing behavior. Customer trust can be regared that consumers expecte that the commmitiment
made by provider of service is reliable and trustable, and consumer trust can have positve impact on
consumer loyalty. turst means the “looking backward” aspect of relationship quality, and it inclues
knowledge and emotion based the past experiences. And commitment means the “looking forward”
aspect of relationship quality, and it implies that the two parties of relationship think that long time
relationship is very important and try best to sustain it, and decline the intention of ending relationship.
Since both behavioral and emtoional factors are included in consumer loyalty, consumer loyalty can be
divided into two dimensions, behevioral dimensin and emotional dimension.
So we put forward the following hypothesis:
H1a:customer satisfaction has significant positive impact on the customer attitude loyalty
H1b:customer satisfaction has significant positive impact on consumer behavior loyalty;;
H2a:customer turst has significant positive impact on the customer attitude loyalty ;
H2b:customer trust has significant positive impact on consumer behavior loyalty;
H3a:customer conmmitment has significant positive impact on the customer attitude loyalty ;
H3b:customer commitment has significant positive impact on the customer attitude loyalty .
3.2 Relationship between relationship benefit and customer loyalty
Gwinner(1998)’s study indicate trust benefit influence customer satisfaction directly, but also
influence customer loyalty indirectly. The more the customer trust hotel’s service, they have more
possibility to foresee service ability of the hotel, and to trust that the hotel truly care about their benefits,
and have more sustainable condsuming intention.
Berry(1995) thought social benefit widely exists in the customers and service providers, such kind
of social connection between customers and service providers can bring customers high level
commitment. And special treatment benefit can give customers convenient service, increase customer
consumption value. More important, if customers change into a new hotel, all the ex-relationship benefit
would disappear. So customers would like be loyal to the hotel. We provide some hypotheses:
H4a:Confidence benefit has significant positive impact on the customer attitude loyalty;
H4b:Confidence benefit has significant positive impact on the behavior loyalty;
H5a:social benefit has significant positive impact on the customer attitude behavior loyalty;
H5b:social benefit has significant positive impact on the customerbehavior loyalty;
H6a::specila treatment benefit has significant positive impact on the customer attitude behavior
loyalty;
H6b:specila treatment benefit has significant positive impact on the customerbehavior loyalty.

4 Research Design
We took Cronin(2000), Oliver(1997), Hennig-Thurau(2002),Yen and Gwinneret a1.(2003) related
scale as reference, and design a questionnaire including 31 questions, use Likert scale to test. This study
mainly adopted internet research and field research, chose the frequent customers of hotel. We send 160
questionnaires, and 138 questionnaires are valid to analyze.
Male takes up 43.5% of all respondents, female takes up 56.5%. Respondents of 21-30 years old
takes up,31-40 years old takes up 19.6%. Income of respondents below 999 takes up 28.3%, income of
respondents between 1000 and 2999 takes up 38.4%, Income of respondents between 3000-4999 takes
up 26.8%. And the occupation of 39.1% respondents is cprporation employee, the occupation of 28.3%
respondents is student. 68.8% respondents own junior college or bachelor's degree, 23.2% respondents
own post graduate degree or higher degree.

5 Research Conclusion and Analysis
5.1 Reliability and validity test
The coefficient of all variables are higher than 0.6, and four of them is higher than 0.7, which
means that every variable is very accurate,and the total α coefficient is 0.929, which means that every
item of this scale has high inner consisitency, so the reliablity of the scale in this research is reliable.
And KMO score of every item is higher than 0.6,which means that the scale has high construct
validity.Bartlett test shows that Concomitant Probability is 0.000,and all of them are significantlly
samller than 0.05,which means that data of samples is suitable to do factor analysis.
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5.2 Factor analysis
We use factor analysis to test scale validity, it turns out all the factors’ load are above 0.64, most are
over 0.7, which mean this scale has better Convergent validity and each factor explain variance are
over 50%, which means the factors have good explanation ability.
5.3 Related analysis
Just like what shows in figure1, correlation coefficents of consumer satisfaction,trust and consumer
attitude loyalty are all higher than 0.5, which means that they all have significantly positive impact. And
the correlation coefficents of these variables with behavior loyalty are between 0.4 and 0.5 which means
low coorelation. And Confidence correlation coefficents of benefit, social benefit and special treatment
with attitude is higher than 0.5, which means that they all have significantly positive impact on attitude
loyalty.but the correlation coefficents of these variables with behavior loyalty is between 0.3 and 0.4
which means low coorelation. We need furhter regression analysis to test whether these six factor have
positive impact on behevior loyalty.
5.4 Regression analysis
According to regression analysis as Table 1, the results shows that:
(1) R coefficients of regression equation of consumer satisfaction, trust,commitment with attitude
loyalty is 0.717,and Level of significance value of regressinal coefficiets are 0.001,0.041,0.000,which
are all smaler than 0.05. And Level of significance value of regressinal coefficiets that these variables
with behavior loyalty are 0.021,0.278,0.005,only sig value of consumer trust is 0.278, higher than
0.05,which do not pass the test.Regression analysis sopports H1a, H2a and H3a.
(2) R coefficients of regression equation of confidance benefit, social benefit, special treatment benefit
with attitude loyalty are 0.680, and Level of significance value of regressinal coefficiets are
0.000,0.000,0.002,which are all smaler than 0.05.And Level of significance value of regressinal coefficiets
that these variables with behavior loyalty are 0.032, 0.374, 0.015, only sig value of social benefit trust is
0.374, higher than 0.05,which do not pass the test.Regression analysis sopports H4a, H5a and H6a.
Table 1

Variables
AL

Corelation analysis

CS

CT

CC

CB

SB

STB

AL

BL

Pearson’s correlation

.568**

.576**

.650**

.527**

.581**

.546**

1

.594**

significance
level(Two-tailed test)

.000

.000

.000

.000

.000

.000

Pearson’s correlation

.425**

.410**

.458**

.346**

.310**

.377**

.000
.594**

1

BL

significance
.000
.000
.000
.000
.000
.000
.000
level(Two-tailed test)
AL:Attitude loyalty; BL:Behavior loyalty; CS:Consumer satisfaction; CT:Consumer trust; CC:Consumer
Commitment; CB:Confidence benefit;SB:Social Benefit; STB:Specila treatment benefit

(3) R coefficients of regression equation of consumer satisfaction, trust, commitment with attitude
loyalty with behavior loyalty are0.515, and regraessional coefficiets are 0.219, 0.111, 0.277 and Level of
significance value of regressinal coefficiets are 0.021,0.278,0.005,T values of satisfaction and
commitment are smaller than 0.05,which have statistic significance. These results mean that these
variables have significantly positive impact on behavior loyalty. And sig value of consumer trust is
0.278, which is higher than 0.05, and its regressional coefficient is 0, which has no significant difference,
so it is should be deleted. These results shows that trust has no significant impact on behavior loyalty,
which sopport H1b and H3b,deny H2b.
(4) R coefficients of regression equation of confidance benefit, social benefit, special treatment
benefit with behavior loyalty are 0.431,and regraessional coefficiets are 0.197, 0.087,0.240, and Level of
significance value of regressinal coefficiets are 0.032, 0.374, 0.015.T values of confidance benefit and
special treatment are smaller than 0.05, which have statistic significance.These results mean that these
variables have significantly positive impact on behavior loyalty. But the sig value of social benefit is
0.374, which is higher than 0.05. It means that social benefit has no significant impact on behavior
loyalty, which sopport H4b and H6b, deny H5b.

6 Conclusion
6.1 Management implication
This paper testified relationship quality, relationship Benefit have significant positive impact on the
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customer loyalty; except trust, social benefit has no positive impact on the customer behavioral loyalty, the
other dimensions all have significant positive impact on the customer behavioral loyalty. So hotel industry
should not only give importance to the relationship quality, but also consider the relationship benefit.
According the result, we can get some management implication:
(1) Management implication of relationship quality
① Most hotels pay attention to Customer satisfaction, so it’s important to improve service quality.
But most hotel just care about customer satisfaction, neglect customer commitment. This paper
concluded satisfaction has significant positive customer loyalty, but not the determined factor.
Customers who like to make commitment would become loyal customers because they cherish the
relationship more than those satisfied customers, and like to keep such kind of relationship. So hotel
should try to establish customer commitment, and build long relationship. For example, mail greeting
card in special day to old customers, and express hotel’s consideration.
② In the meanwhile, hotel should value customer trust, although trust doesn’t have significant
positive impact on the customer behavioral loyalty. Service personnel as the direct service provider,
always communicate with customers, whose quality decides customer trust and customer loyalty in the
hotel. For the hotel should focus on the training of service personnel quality, continue to improve their
overall literacy and service skills.
(2) Management implication of relationship benefit
① Hotel should consider trust benefit. In order to offer more trust benefit to customer, hotel should
provide right service in right way, but also increase customers’ sense of security through series strategies.
If customers have any complaint and question, they can get good solutions.
Hotel also should pay attention to social benefit, although it doesn’t have significant impact on the
customer behavioral loyalty. Hotel can establish customers detailed consumption file, to know
customers purchasing habit, in the meanwhile customers feel valued by the hotel.
Special treatment benefit can increase customer consumption value, and make the customers be
loyal to the hotel. So the hotel can develop some special benefit strategies, such as discount, VIP card
and other personalized service to those old customers.
6.2 Research limitation
(1) This study focus on the hotel industry, so we don’t know if it can applied into the other service
industries, such as: catering industry, tourism industry.
(2) Because of time and resource limitation, our investigation samples concentrate on the students
and mainly are college students, which means the representative is not enough.
6.3 Future Research field
(1) This paper mainly discuss hotel’s customers, but there are a lot of service industries and service
products, which means there exist different influential mechanism. So in the future we will testify our
research result in the different service industry.
(2) Through research data and related literature, we know relationship quality has certain related
connection to the quality relationship benefit Later we can analyze relationship quality’s impact on the
customer’s loyalty, and add some variables to study.
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Abstract: After experience the process of architecture building and perfect mechanisms, the corporate
governance reform of Chinese state-owned commercial banks move towards deeper and higher stage.
This paper will use the comparative analysis method to research the current situation of the Chinese
State-owned Commercial Bank corporate governance from the perspective of the corporate governance
effectiveness and draw on the advanced experience of foreign countries, on the base of this, this paper
will put forward opinions and suggestions on the Chinese state-owned commercial banks, in order to
promote the corporate governance of Chinese state-owned commercial banks.
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1 Introduction
Literatures of the commercial banks corporate governance is quite rich, but the corporate
governance literature of the Chinese large commercial banks is relative less. Li Weian (2010) argues that
Chinese commercial banking system reform has brought changes in their internal governance and
external governance mechanisms in recent years, the former mainly focus on equity diversification of
governance, governance border from the “common property” fuzzy state to gradually clear, shareholders
interest in governance and board governance have also improved; latter manifested in substantial
competitive pressure of the Chinese large commercial banks caused by rapidly development of the
foreign banks, joint-stock banks and city commercial banks. Xiao Jincheng, Ji Minghui (2010)studying
the National Commercial Bank Reform of the economies transition country in the Central and Eastern
European and the influence of the introduce strategic investors to its banking sector pointed out that
although the introduction of foreign strategic investors is improve the governance of Chinese banks, but
due to lack of property rights system of financial infrastructure in china, so that the introduction of
strategic investors can not improve the corporate governance of Chinese banks fundamentally. Zhang
Bingxun (2011) Based on the results of corporate governance analysis in some European commercial
banks duing the international financial crisis, considered the Board of Directors of these banks exist the
mistakes in a major strategic decision-making and risk control, suggest Chinese commercial banks
should improve the Board decision-making ability in corporate governance practices and effective
prompt the directors implementing their responsibilities. He Ping, Yin Xiaobin (2010) pointed out that a
fundamental change in the corporate governance system of Chinese state-owned banks requires
improving bank regulatory standards and government-run efficiency, establishing credit system and
perfecting legal system. Only this way, China can make state-owned banks to establish a real modern
banking system. Cao Tingqiu, Wang Yin, Wei Hua(2011) from the perspective of a typical commercial
bank risk behavior theory (moral hazard hypothesis, corporate control hypothesis), were investigated the
influence of bank risk exposures by franchise value, executive compensation incentives, regulatory
capital and the size of the Board of Directors. Marcia Millon Cornett, Jamie John Mcnutt, Hassan
Tehranian (2009) showed that there are intrinsically link among bank performance, revenue
management and corporate governance; there have a significant relationship among CEO compensation,
Board independence and bank capital and gain scale, but the revenue management has less to do with
the amount of revenue, capital size and board independence through studying U.S. large commercial
bank earnings management situation during the 1994-2002.
This paper will use the comparative analysis method to research the current situation of the Chinese
State-owned Commercial Bank corporate governance from the perspective of the corporate governance
effectiveness and draw on the advanced experience of foreign countries, on the base of this, this paper
will put forward opinions and suggestions on the Chinese state-owned commercial banks, in order to
promote the corporate governance of Chinese state-owned commercial banks.
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2 Corporate Governance of the Chinese State-owned Commercial Banks
The government selected Bank of China (BOC), China Construction Bank (CCB) as a pilot to start
the shareholding system reform of five commercial banks which meant reaching the level of corporate
governance reform was officially launched in 2003. After that, the overall program of deepening
Shareholding reform of Bank of Communications (BOCOM) was approved. BOC, CCB, Industrial and
Commercial Bank of China (ICBC) and Agricultural Bank of China (ABC) were reorganized from
State-owned commercial banks to State-owned Shareholding commercial banks. With the deepening
reform of commercial banks, the governance environment, governance based governance model,
governance structure and operational mechanism of five commercial banks were gradually standardized
and improved.
2.1Governance environment were changed fundamentally
Table 1
Bank

The Ownership Structure Changes of the Five Chinese State-owned Commercial Banks

Time

2012

program
Top five
shareholders
ratio

ICBC
2005

2009

2005

2004

Top five
shareholders

2012

Top five
shareholders

2005

Top five
shareholders

ratio

ratio

BOCOM

68

100

ratio

1

3

MOF

Ping An Life
Insurance
Company of
China, Ltd.
0.8

35.5

35.3

Central
Huijin
Investment
Ltd.

MOF

50

50

Central
Huijin
Investment
Ltd.

MOF

SSF
3.02

40.21

39.21

Central
Huijin
Investment
Ltd.

MOF

50

50

4

5

ANBANG
ICBC Credit Suisse
Property &
Asset Management
Casualty Insurance
Co., Ltd.
CO.,LTD
0.3

0.2

Ping An Life
China Life
Insurance
Insurance Co.pany
Company of China,
Limited
Ltd.
1.38

0.42

67.12

0.19

0.12

0.11

0.04

Central
Huijin
Investment
Ltd.

RBS

Asian Finance
Corporation

UBS

ADB

83.15

10

5

1.61

0.24

State Grid
Corporation of
China

Baosteel

Bank of America

1.16

0.93

0.8

State Grid
Corporation of
China

Baosteel

China Yangtze
Power Co., Ltd.

1.55

1.54

1.03

CAH

Shanghai Tobacco
Group CO.,LTD

Central
Huijin
Temasek
Investment Holdings
Ltd.

Top five
shareholders
ratio

CCB

2

Central
Huijin
Investment
Ltd.

Central
Bank of
China Life
China Shenhua
Huijin
Tokyo-Mitsu Sino Life Co.,Ltd. Insurance Co.pany Energy Company
Investment
bishi UFJ
Limited
Limited
Ltd.

Top five
shareholders
ratio

2012

100

Top five
shareholders
ratio

BOC

84

Top five
shareholders
ratio

2012

100

Top five
shareholders
ratio

ABC

72

Top five
shareholders
ratio

2012

Total

67

57.21

7.15

Central
China
Huijin
Jianyin
Investment Investment
Ltd.
Ltd.
100

52

63

85.23

10.65

MOF

HSBC

SSF

26.53

18.70

4.42

1.68

1.09
CAH
2.15

MOF

HSBC

SSF

Central Huijin
Investment Ltd.

21.78

19.9

12.13

6.55
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Firstly, governance regulations were improved constantly, For example: “shareholding commercial
banks board due diligence guidelines (trial)”, “commercial bank supervisory board guidelines”,
“shareholding commercial banks independent directors and external supervisors institutional guidelines.”
“Commercial bank corporate governance guidelines (for comments, draft)”.Secondly, Evaluation
mechanisms of the effectiveness of governance was established. The CBRC issued “commercial bank
performance assessment of directors (trial)” to establish directors’ performance evaluation and
elimination mechanism in December 2010. Thirdly, the workers democratic supervision mechanism was
initially established which provided an institutional basis for employees to understand the real situation
of the company, to make reasonable suggestions, self-management and shared decision-making.
2.2 Governance foundation improved significantly
Five commercial banks achieved equity diversified through Central Huijin Investment Ltd
investment, Introducing strategic investors, domestic and overseas listing and so on in the process of
reorganization ,restructuring and the Listing. At the end of 2012, the top five shareholders shareholding
ratio five commercial banks were reduced 28,16,32,33 and 11 percentage points than the national share
“dominance” period. Central Huijin Investment Ltd and the Ministry of Finance exercised investor
rights in behalf of china and appointed directors in five banks which solved the long-standing problems
that property rights of large commercial banks are dummy.
2.3 The governance model with Chinese characteristics is forming
Selective learning the developed countries corporate governance model, the five commercial banks
formed a model of corporate governance which based on Germany and Japan model, had characteristics
of both the Anglo-American model and Chinese. The governance model had both characteristics of
Germany and Japan model that and Anglo-American model which better handle the relationship
between the “new three board” and the “old three board”.
2.4 The five banks establish and optimize a relatively standardized governance structure
After governance reforms in recent years, the five Chinese commercial banks established the
shareholders’ meeting, the board of directors and the supervisory board, appointed senior management,
established independent directors ,external supervisors system and the company governance
organization required by “The Company Law” and relevant regulations. In aspects of personnel
selection, the five banks began to focus on qualifications and performance evaluation of the directors,
supervisors and senior management. They also optimized the corporate governance structure and
supervisory board membership constantly through organizational structure and personnel adjustments.
2.5 Exploring market governance mechanisms
Firstly, decision-making mechanisms and procedures are further defined and more standardize.
Basic system of corporate governance such as “The rules of Procedure of the Board of Supervisors”,
“The rules of procedure of the general meeting of shareholders” and “The rules of Procedure for the
Board” were formulated and improved. Secondly, the function of the general meeting was improved
steady. The general meeting is the highest authority and the protection of shareholders’ interests was also
strengthened. Thirdly, the ability of the Board to make strategic decision was enhanced. The Board
generally set up some special committees which improve strategic decision-making and control
capability. Fourthly, the monitoring mechanisms were established. Independent directors and external
supervisors were introduced to the Board of Directors and the Supervisory Board. Last but not least,
internal management mechanism reform was also strengthened. The five banks implemented risk
management and internal control system reform to change themselves into flat, centralized, vertical,
specialization and matrix organization structure.

3 Comparison of the Chinese State-Owned Commercial Bank Corporate Governance
The five Chinese state-owned commercial banks are facing the same environmental governance,
similar types of equity and convergent of governance model and governance structure. However,
influenced by history, strategic positioning, risk preferences, corporate culture and strategic investors
and so on, five banks are not the same in terms of concentration of ownership, governance,
organizational structure and operational mechanism of governance.
3.1 Big difference in concentration of ownership
Five commercial banks equity is basically the same kind, covering state shares, state-owned legal
person shares, foreign legal person shares and other types of domestic shares and other equity, but the
ownership concentration is quite different. At the end of 2012, the State-owned shares proportion of
ICBC, ABC,BOC, CCB and BOCOM is 70.8%、82.4%、67.7%、57.2% and 31%. The top five
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shareholders total stake including state shares, state-owned corporate shares, foreign corporate shares
were 72%, 84%, 68%, 67% and 52%. The ownership concentration of BOCOM is low mainly due to
historical reasons while the high ownership concentration of Agricultural Bank China is the result of it
late listing.
3.2 Unique governance structure
Five commercial banks generally established corporate governance structure of “three board and
one management”. Basically, the Board has the specialized committees of strategy, risk, nomination and
remuneration, related party transactions, the audit (or audit) and so on. Supervisory Board has
supervisory committee broadly covering performance of their duties, financial and internal control
functions. Senior management set up risk committee, operational committee, business and other
management committees. However, the governance institution of the five banks is not exactly the same.
Based on the “three rural” strategic positioning and operational characteristics, ABC set “three rural”
Financial Development Committee of the Board to improve the “three rural” strategic planning.
Following the practice of strategic investors HSBC Bank, BOCOM set up the social responsibility
committee of the Board to protect banking strategy formulation and implementation of policies fully
reflect social responsibility. Meanwhile, BOCOM set up a separate nomination supervisors assume the
functions of the Nomination Committee under the Board of Supervisors. Board of Supervisors of ICBC
set supervisory committee only performing the same functions with the Performance Committee and
Finance and Internal Control Supervisory Committee in other banks. Senior management establish
credit risk committee, market risk committee, operational risk committee in the Risk Management
Committee, highlighting the risk management philosophy which combines comprehensive risk and key
risk.
3.3 Different size and structure of the board
The board of the five banks consists of executive directors, non-executive directors and
independent directors and the scale of board is between 14-17 people. The minimum asset size bank
(BOCOM) built the largest board. It introduces seven non-executive directors targeting for the role of
non-controlling shareholders in operations management and business development which was also
based on a relatively dispersed ownership structure. The number of directors in other four banks is
similar. Structurally, the board size of ICBC and BOC is moderate have the highest proportion of
independent directors, while ABC has the lowest proportion of independent directors.
Table 2 The Board of Five Chinese State-owned Commercial Banks
Index
ICBC
CCB
ABC
BOCOM
Executive director

4

4

4

4

BOC
4

Non-executive director

6

6

6

7

6

Independent director

6

5

4

6

6

The board’s total membership

16

15

14

17

16

Proportion of the executive director

25.0

26.7

28.6

23.5

25.0

Proportion of the non-executive director

37.5

40.0

42.9

41.2

37.5

Proportion of the Independent director

37.5

33.3

28.6

35.3

37.5

3.4 Dispersion of shareholder directors varies in the board
Board independence is the key factor in board governance while dispersion of shareholder directors,
the actual number of shareholders in the board and other indicators are important manifestations of the
independence of the board of directors. The independence of the five banks board is different. On the
one hand, shareholder directors in ICBC, CCB, ABC, BOC are from a single shareholder or
shareholders acting in concert (state shares), while the board in BOCOM broke the “single actual
shareholders'’ control mode through introducing the Ministry of Finance, HSBC, social security funds,
the CAH and other four actual shareholders, whose dispersion of shareholder directors was higher than
other banks. On the other hand, the largest shareholder or the actual controller of BOCOM occupies 3
seats out of 17 seats in the board. The force of controlling shareholder is relatively weak.
3.5 Special committee of the Board with different setting and governance mechanisms
Board committees are usually able to improve the operational efficiency of the Board of Directors
by working with the Board of Directors. ICBC built the largest number of specialized committee
structure because of the separation of Nomination and Remuneration Committee. Strategy and risk are

Proceedings of the 11th International Conference on Innovation & Management

·878·

the focus of the Board’s Special Committee. The number of Strategy Committee of CCB is 13
accounting for 35% of the total number of specialized committees which are the largest in the five banks.
Independent director system quoted from the Anglo-American model is the most important internal
supervision mechanism in the Board of Directors of five commercial banks. From the number of
independent directors as chairman of the special committees, ICBC, ABC, BOC, CCB are 4 while
BOCOM is 3. Considering the Related Party Transactions Committee was set up under the Risk
Management Committee in BOCOM, the actual supervision of independent directors in five commercial
banks is generally similar.
Table 3

The Number of Special Committees in The Chinese State-owned Commercial Banks
Nomination and
Special
Related
Rural
Social
emolument
Bank name
Strategy audit risk
committee
transaction finance responsibility
nomination emolument
ICBC

46

9

7

9

8

8

5

-

-

ABC

38

9

5

7

7

3

7

-

BOC

38

10

8

7

6

7

-

-

CCB

37

13

5

9

5

5

-

-

BOCOM

23

5

4

5

4

-

-

5

Table 4

Supervisors Structure of The Five Chinese State-owned Commercial Banks
Index
ICBC
ABC
BOC
CCB
BOCOM

Shareholder representative supervisors

2

2

3

4

7

Representatives of the staff and workers

2

4

2

3

4

External supervisors

2

0

2

2

2

Supervisory committee
Proportion of the Shareholder
representative supervisors
Proportion of the Representatives of the
staff and workers
Proportion of the External supervisors

6

6

7

9

13

33.3

33.3

42.8

44.4

53.8

33.3

66.7

28.6

33.4

30.8

33.3

0

28.6

22.2

15.4

3.6 Different supervisory board structure and mechanism of internal regulation
Stemmed from Germany and Japan, supervisory board mechanism is the basis for internal control
in the five banks. As for size, BOCOM built up the largest Supervisory Committee with 13 people due
to shareholders supervisor more than other banks, followed by 9 people with CCB; size of 6 people in
ICBC and ABC are the smallest. As for structure, the number of shareholder representatives and its
percent, ICBC and ABC are the smallest, BOCOM is the highest. Besides ABC, the other four banks
were introduced two external supervisors, and ICBC external supervisors have highest proportion. In
addition, the only chairman of the special committees under the Supervisory Board of ICBC is held by
external supervisors; The Supervisory Board of CCB and BOCOM has established two special
committees, the chairman of a special committee chaired by only independent directors; while the
Supervisory Board of ABC consists of two supervisors Chairman committees served by the shareholders
supervisor.
3.7 Different internal control mechanisms
The five banks by the “Internal Control Guidelines for Commercial Banks” requirements, generally
built the overall internal control framework consistent with the COSO internal control framework,
however, there are differences in the five banks internal evaluation system and other aspects on
construction of the internal control mechanism. Firstly, there is different internal evaluation system.
ICBC to build the four-level evaluation system of internal control which contain “ on the whole line , an
( immediate ) branches , two branches and two branches of the following institutions,” which different
with three different levels internal control evaluation system of other banks contain “for the head office ,
a branch, two branch”. Second, different of the construction of internal control mechanisms. ICBC
through the “internal control system planning” effective implementation, continue to strengthen internal
management responsibilities of the departments and agencies, to establish a clear internal liability
system. The development and application of internal control and compliance management information
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systems (ICCS) of ABC result in the integration of the internal control system extending to the unified
branch, by gradually improving data cleansing mechanism to acquire the results of comparative
advantage of the internal control system. After the establishment of internal compliance department in
2012, CCB introduced “the basic provisions of CCB internal controls”and formulated the first
“three-year plan of Internal Control System”, has embarked on the research of the standardization and
automation of internal control and constructed the new generation of information systems. With the
organization and implementation of internal control evaluation, CCB speed up the formation of the
effective internal control mechanisms. The Chinese State-owned commercial banks should to further
clarify the responsibilities of internal management, improve and perfect the structure of internal control
and compliance management and strengthen the construction of the professional team, promote the
effective implementation of the internal control system.

4 Conclusions
In recent years, Chinese state-owned commercial banks in corporate governance have made great
progress. There are formed the internationalization of the board, the larger the size of the Strategy
Committee of the Board and a leading risk management systems. In order to further promote China's
state-owned commercial banks in corporate governance, we made the following policy
recommendations base on the research of the five Chinese state-owned commercial banks.
4.1 Further optimized shareholding structure under the premise of ensuring state-controlled
The state-controlled shareholdings of Chinese State-owned commercial banks were significantly
higher than the large commercial banks in Anglo-American countries. Generally considered too
dispersed shareholder ownership structure are prone to cause failure of the shareholding constraints
and too centralized shareholder ownership structure easily lead to the controlling of major shareholders,
there are not conducive to corporate governance efficiency. Empirical studies show that compared to the
highly concentrated and highly fragmented shareholder ownership structure, a moderate concentration
of shareholder ownership structure, is more conducive to the bank to build efficient corporate
governance mechanisms. So, we recommend reasonable absorb management experience from the
shareholding structure of large commercial banks in Anglo-American countries to choosing the right
time to further optimize the structure of state-owned shareholding under the premise of ensuring
state-controlled to improving the effectiveness of corporate governance.
4.2 Optimization of the board of directors and the supervisory
Chinese State-owned commercial banks should continue to optimize the board of directors and the
supervisory through learning the advanced experience of foreign commercial banks hiring the
independent directors and non-equity Supervisors that in order to increasing the independence and
supervision of the board of directors and the supervisory. Because of the China Banking Regulatory
Commission growing concern on the social responsibility performance of the banks on the economic
development, the environment and social welfare, draw on the experience of the Organization Board
committees of Wells Fargo Bank, HSBC and other large banks in Europe and America, the Chinese
state-owned commercial banks should create the Social Responsibility Committee of the Board which in
the field of environmental protection. The function is to overall banks’ social responsibility policy
formulation, advisory of the internal and external matters and reputation management, to improve social
responsibility management ability and establish a good external image.
4.3 Improve the ability of independent directors due diligence
The role of independent directors is in order to show the fair position as the experts to prevent the
internal control in the board and the control of large shareholders.
However, in actual operation, due to the professionalism, limited information, and insufficient
incentive constraints and other reasons, the due diligence of independent directors is often unsatisfactory.
Therefore, firstly, we should to further optimize the hiring mechanism of the independent directors,
extensive absorption industry elites and experts from domestic and abroad.
Secondly, the independent directors should to strengthen communication and get the amount of
information availably in order to understanding the management situation of the bank timely. Thirdly,
the bank should to establish a feedback mechanism of the proposal by independent director to encourage
independent directors on the Board to published objective and impartial advice. Last but not least, we
should to strengthen the performance evaluation mechanisms of the independent directors and to further
improve the assessment methods, to prevent the omission of independent directors.4.4 To strengthen
the corporate governance of Groups
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With the rapid expansion of the Chinese State-owned commercial banks in overseas, the corporate
governance of Groups have been paid more and more attention. Currently, in order to strengthen the
research on corporate governance of Groups, the Corporate Governance Planning Office in the Board of
the ABC has been established. The other Chinese State-owned commercial banks should to strengthen
and promote the research on corporate governance of Groups timely.
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Research and Investigation on Tutorial System of English Department
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Abstract: The implementation of tutorial system in undergraduates’ education can promote the teaching
quality. It’s the supplementation of traditional education and new exploration of the cultivation of talents.
Trough this research, we get to know the opinion and expectation of the teachers and students of English
department. This will serve as guidance for the construction of tutorial system and will lay solid
foundation for the implementation of the tutorial system.
Key words: Investigation;Tutorial system; Undergraduates’ education; English department

1 Introduction
Tutorial system for undergraduates (TSU for short) is “taking university student's education choice
as a premise and tutor’s personal instruction as a key element. It’s the tutor who gives instruction for the
students’ course election, study, personal character as well as life. It’s through this way to improve
students’ quality” (Tian Jinkui, 2005). The diffusion rate of tutorial system in undergraduates is
relatively low at the moment. This is manifested in two aspects: first, few universities carry out tutorial
system, most universities still adopt traditional class teaching method because of some limitations;
second, TSU is the inexorable trend for the reform of college education; its existence is of great
necessity. Firstly, quality education calls for tutorial system for undergraduates. TSU is an effective way
to realize quality education. The tutor teaches students specialized knowledge and at the same time,
exerts a subtle influence on students’ thought. Secondly, the limitation of the present education pattern
needs TSU to make up. The disjointed management is harmful to students’ development. Thirdly, the
implementation of credit system needs TSU. The credit system allows students to choose their course
freely. Under this condition, they need tutor to instruct them and help them to find a study plan that suits
their own development. Based on the reasons above, we do a research and investigation on TSU of
English department. The research aims to get a general view of the teachers and students’ expectation of
TSU and specific requirements of students from different grades. This research will pave the way for the
implementation and the construction of TSU in the future.

2 Literature Review
2.1 Definition of tutorial system and its history
In Ci Hai(Sea of Words), it explains “tutorial system” in this way: “a kind of teaching system in
English high schools. It’s put to use in 14th century. The tutor has to teach student and also give
instructions on students’ welfare and life behavior. Each tutor instructs 4-10 students”. Tutorial system
originated in England. It’s individual instruction to graduate students not to undergraduates. At the
beginning of 20th century, these two universities carried out the credit system and brought tutorial
system into the education of undergraduates. In 1937, English scholar Michael Linsday was hired to
Yanjing University to embark on the tutorial system of Oxford style. At that time, other universities all
imitated. In 1938, the principal of Zhejiang University Zhu Kezhen implemented tutorial system in
undergraduates for a period of time and it’s effective.
2.2 The present situation of tutorial system for undergraduates
Oxford University is the first university to implement tutorial system. In Oxford, the tutor for
undergraduates called “tutor” while the tutor for graduates called “supervisor”. Tutorial system brings
great honor to Oxford. For several centuries, 46 Nobel Prize winners appeared in Oxford. Xu Zhimo
once wrote in <<Smoking and Culture>>(1915): “Oxford is a famous university. It’s all for its tutorial
system”. Cambridge’s tutorial system share much common with Oxford’s. Because of the effectiveness
of tutorial system in talent training, in recent years, some universities also begin to bring tutorial system
into the education of undergraduates. In 2002, Peking University launched trial implementation of TSU
in the department of Chinese and Chemistry. In 2002, in order to promote credit system and improve
both teachers and students’ quality, Zhejinag University decided to implement TSU to all the students. In
2004, Peking University carries out TSU to all freshmen.
2.3 Researches of TSU done by other people and existed problems
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On the question of when to arrange tutor for students, Fang Xiaoling (2013) thought it’s reasonable
to arrange tutor half years after the students enter the university. This is the best time to arrange tutor for
them and instruct them. When in the third or fourth year, students become more mature and independent.
Meanwhile, they have to pass TEM-4, TEM-8, finish thesis and prepare to be employed, etc. Dai
Xuemei (2013) had different opinion on this problem. She thought it’s proper to arrange tutor for
students of higher grade. Because lower grade students are still studying basic courses, it will be
inconvenient for tutor to do their works while students of higher grade already begin to study the
professional course, it’s the right time to bring the tutor’s role into full play.
In the researches on TSU, most of which are theoretical elaboration while experimental study are
few. Though some researches are based on practice, it seems lack of representative significance. For
instance, Zhou Baolei and Ma Lei (2011) only discussed TSU of high grades students, the research
object is limited. Therefore, the advantages and experience they obtained seemed not very persuasive
since they ignored the tutorial system for lower grades students. Xiong Qingping (2012) only described
the background, the significance and pattern of TSU implemented in their college. Such kind of research
has a long way to go to be considered as a real research since it lacks the process of finding and solving
the problem. Our research aims to find the requirements of students of different grade toward TSU; this
is the process of finding problem. In future, we will design specific activities and plan to satisfy their
needs and make problems be solved fundamentally.

3 Methodology
3.1 Research question
Our research contains two questions: first, what is the teachers and students’ opinion on TSI?
Second, what are the requirements of students of different grades on TSU?
3.2 Research object
All the teachers and students of English department of foreign language school
3.3 Research methods
Questionnaire: The questionnaire is divided into No.1 and No.2. NO.1 is for teachers while No.2 is
for students. The questionnaire use open-ended as well as closed question.
Statistical approach: To find answers to the research questions through the arrangement and accounting
of questionnaire.
3.4 Research process
First give out the questionnaire to all the teachers and students of English department and then
make statistical statements. The statistics will help us to get a better understanding of their opinion on
TSU and students’ expectations and requirements on such system.

4 Results and Discussion
Our research has collected 219 questionnaires, among which 54 copies are from freshmen, 51 from
sophomore, 54 from junior, 35 from senior and 25 from teachers. The questionnaire aims to obtain an
understanding of teachers and students’ opinions, attitudes and expected implementation plan for TSU.
The results and analysis are as follows:
70%

60%

60%
50%

44%

40%
27%

30%
16%

20%

27%

teacher
student

16%
8%

10%

2%

0%
already pay
attention

Figure 1

know a
little

just heard

never heard

The Teachers and Students’ Understanding Toward TSU

From the figure above, we can see the students have little understanding toward TSU, only 27%
know a little, 27% never heard of it. By comparison, the teachers have better understanding than the
students. 16% already pay attention to TSU, 60% know a little, still, the percentage of the teachers who

Proceedings of the 11th International Conference on Innovation & Management

·883·

never heard of TSU is 8%. The present situation tells us that we should do more work to promote
understanding of TSU. We should let people know what TSU is, what advantages it has, etc.
Table 1

The teachers and Students’ Attitude on the Implementation of TSU
strongly agree
agree
indifferent
not agree

teacher

12%

84%

4%

0%

student

34%

54%

12%

0%

When students and teachers are asked whether they hope our department to implement TSU, the
percentage of teachers who strongly agree is 12% and the percentage of students is 34%. 84% teachers
and 54% students agree the implementation. There is no one don’t want to implement TSU. This shows
their positive expectation of TSU. Especially for students, they can get more benefits through the
implementation of TSU. Meanwhile, most teachers have great interests in becoming a tutor, the result is
showed in table 2.
Table 2 Teacher’s Interest to Become Tutor
interested
indifferent

very interested
60%

36%

4%

don’t like
0%

On the role set of the tutor, 14% teachers think a tutor is a teacher while 86% teachers think a tutor
is a friend. By comparison, the role the tutor played in students’ mind mean more: 28% students think a
tutor is a teacher, 69% think as friend, 1% think as leader and 2% think as relative. When students are
asked whether they are willing to make friends with tutor, 71% students show their strong will, 26%
students say they will consider, 2% students and 1% students say they don’t like to and be afraid of
making friends with tutor. At this point, tutor should not only offer help on students’ study but also show
their concern and support on students’ lives. They shouldn’t behave like leaders since it will cause gap
between them. The results are showed in Table 3 and Figure 2.
Table 3
teacher

Teachers and Students’ Role Set of Tutor
friend
leader

relative

teacher

14%

86%

0%

0%

student

28%

69%

1%

2%

1%
2%
26%
very willing
will consider
don't like
afraid
71%

Figure 2

Students’ Degree of Willingness to Make Friends With Tutor

In the questionnaire, we make investigation of the way of choice and communication that teachers
and students expected in the process of the implementation of TSU. For the way of choice, 54% teachers
think it should arranged by the department whil 63% students think it should exert two-way choice. We
suggest that two-way choice is prior to the arrangement by the department. Two-way choice is the
choice for both teachers and students. It will be favorable for the implementation of TSU. The method of
arranged by department can’t take the interest, character of both teachers and students into consideration.
As to the way of communication, 60% teachers and 66% students favor face to face communication.
Nothing is more direct and effective than face to face communication. No teacher wants to use E-mail,
phone and QQ to communicate alone. But the students’ percentage to use these three ways alone is 5%,
3% and 5%. By this token, teachers tend to use traditional ways of communication more the modern
ways. However, students are interested in these modern ways and hope to use these ways to
communicate with tutor. 40% teachers hope to use the combination of the four ways and the percentage
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of students at this point is 21%. The result is showed in Table 4.
Table 4

teacher

teacher
choose
student
0%

student

2%

Ways of Choice and Communication That Teachers and Students Expected
expected ways of choices
expected ways of communication
student
combination
two-way arranged by
face-to
choose
E-mail phone
QQ
of the four
choice
Department
face
teacher
means
8%
38%
54%
0%
0%
60%
0%
40%
19%

63%

16%

5%

3%

66%

5%

21%

28%

64%

8%

Figure 3

will
will not
indifferent

Whether the teachers will let the students to involve in research

9% 2%

33%

Figure 4

very willing
willing
indifferent
not willing

56%

The willingness of students to involve in research

On the question of students’ participation in research, 60% teachers say they will let the students to
involve in research, 28% teachers feel indifferent and 8% teachers say they won’t let the students to take
part in. From chart five, we can see the willingness of students to involve in research. 56% students are
very willing, 33% are willing, 9% are indifferent, only 2% are not willing.
90%
80%
70%
60%
50%
40%
30%
20%
10%
0%

80%
56%
teacher
student
21%
12%

8%
0%

start from
freshmen

Figure 5

21%

start form
sophomore

start from
junior

2%

start from
senior

Teachers and students’ opinion on when to arrange tutor for students

On the question of when to arrange tutor for students, 80% teachers and 56% students think it
should start from freshmen, 12% teachers and 21% students think it should start from sophomore, 8%
teachers and 21% students hold the opinion of starting from junior. No teacher thinks it should start from
senior, but 2% students think it’s proper to arrange tutor in the fourth year. Teachers and students reach
an agreement on the ideal number of students to be tutored, the number is 3-5.
In the investigation, we found that students all hope tutor to give them instructions on study, life
and behavior, etc. However, their specific requirements are different according to their grade. The
freshmen hope the tutor to give more instructions on pronunciation and listening, moreover, how to
arrange extra time and how to adapt to the university life quickly are also what they want tutor to
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instruct. The sophomore hopes tutor to give comprehensive instruction on study, such as writing,
listening, reading, culture of England of America, etc. in order to expand their knowledge. They also
feel confused on social interaction and mental problem. Junior hope the tutor can give further instruction
on professional knowledge, such as translation skills. At the meantime, they want to have a general
understanding of research area related to their major. They also concern about the problems of taking
part in postgraduate education, employment and plan of their lives. Senior mainly want the tutor can
guide them in thesis, research and employment.
Table 7
freshmen
sophomore
junior
senior

Specific Aspects the Students of Different Grade Expect Tutor to Instruct
study(pronunciation +listening)、arrangement of leisure time、adaptation of college life
study(writing、listening、reading、foreign culture etc.)、social interaction、mental health
study(translation skills etc) 、 research area 、 take part in postgraduate education 、
employment、plan of life
thesis、research、employment

In addition to get to know the requirements of students form different grade on tutor, we have also
consulted teachers’ opinion on the aspects they will instruct according to students’ different grade. The
result is the same as the students’ expectation (Table 8).
freshmen

Table 8 Teachers’ Opinion on the Specific Instructional Aspects
study(pronunciation、listening、studying habit)、adaptation of college life

sophomore

study(culture background of England and America、reading)、self-cultivation

junior

study(translation、interpretation)、take part in postgraduate education、employment

senior

thesis、research、employment

5 Conclusion
TSU respects students’ individuality, places great emphasis on students’ full development and
cultivation of quality and ability and it has truly realized the education concept of imparting knowledge
and educating people. It’s a good system to administrate and educate undergraduates. Through the
investigation, we find some teachers and students still know little about TSU. We should do more work
to deepen their understanding on it. It is encouraging that most of the teachers and students show their
enthusiasm and high expectation on TSU. In future, we will design specific implementation plan
according to expectation of students from different grade. We will teach students according to their
ability and individuality and make students benefit from TSU. We will unceasingly try to cultivate more
and more inter-disciplinary talents of English major.
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Abstract: Employee’s stress and mental problems would bring negative effects to enterprise benefit and
development. In Chinese enterprises, psychological problems of the stuff were mainly caused by
competition pressure, interpersonal relationship tension and mental crisis. The researchers introduced
EAP to Chinese enterprise to solve employees' psychological problems. This article illustrated how to
apply an EAP in Chinese enterprise as supplementary to traditional business administration methods. It
revealed that EAP would be an effective solution to support all stuff, including employees and managers.
The author believed localized EAP program would have a great market prospect in the near future.
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1 Introduction
In the last decade, great changes had taken place in China. Competition among companies became
fiercer day by day. Most of the Chinese employees might face these problems all by themselves, had
insufficient help from the company and society. Company owners and managers were not easy either.
Many of them were already suffered from sub-healthy for a long time. It seemed most of the Chinese
enterprises got used to deal with the psychological problems of stuff with administration regulations, but
not with psychological support. Some of the enterprises in China took insufficient caring on
psychological health, culture construction, and employees’ potential inspiration, which would definitely
bring negative effects to their development.
The highlight on management theory shifted as time flowed. In the 1960s, it focused on
manufacturing process. In the 1970s, it emphasized on marketing management. In the 1980s, asset
management was highly considered. In the 1990s, how to inspire potential abilities became the
foundation of HR theory. And in the 21st century, psychological management had been pushed forward
to the first place. Enterprise owners and HR managers had paid attention to how to help the employees
to solve psychological problems and encourage them to work with healthy mental states and positive
attitude1.
Employee Assistance Program (EAP) was founded in 1940s, which focused on adjusting
psychological status of all stuff. It had been widely used and quickly developed in the western countries.
Recent researches on EAP mainly studied on efficacy and empirical analysis. A report made by
International EAP Association (EAPA) pointed out, the even cost of a single EAP was 17 pounds per
person, which reduced 9 pounds in the last 4 years2. Rock Rockett studied on EAP efficacy. He noticed
if the program went on well, would reduce 30% on mental health treatment cost, and 2% on overall
health plan3. Substance Abuse and Mental Health Service Administration (SAM & MHSA) of National
Institute of mental health of US (NIMH) reported, service mode, employee ability level were main
factors which might fluctuate the cost and effect of an EAP4.
EAP concept was first introduced to China on the early of 21st century. Since it was a fresh thing,
indigenous cases were not easy to find. Chinese researchers had to do their studies mainly on the cases
brought from the western countries. SUN Desheng generalized that EAP had 5 functions, which were:
reducing operating cost, increasing efficiency, improving employee’s life quantity, maintaining social
harmony and stability, and enhancing ROI5. LIU Zhiming believed applying EAP could help to reduce
overall management cost and cultivate enterprise culture6. DENG Yunlong studied EAP implementation
effects in mathematic methods. He found applying EAP would help the employee to solve the problems
in life and work, meanwhile reduce their pressure. It also helped employee to quit alcohol addiction,
promoted life quantity, maintained good status psychologically and physically. He also found EAP
would help the enterprise to raise attendance rate, defuse tension in the organization, encourage
employee’s enthusiasm, and bring more humanity concern to all stuff7.
In all these works, most researchers agreed that EAP could play an important role in solving
psychological problems of all stuff, promoted employees’ performance and labor productivity.
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2 Common Psychological Problems in Chinese Enterprise
In Chinese enterprises, the common psychological problems of the stuff were as following aspects:
2.1 Competition pressure
Some of the competition pressures were from the job, some from the family and daily life.
Overwhelming pressure would easily trigger negative behavior, such as fatigue, frustration, memory
declining, low on creativity and enthusiastic, and other unhealthy physical responses. The burden and
pain would lead the consequence of efficiency decreasing.
2.2 Interpersonal relationship tension
In the planned economy era, labor distribution in China was absolutely equivalent. When the
income gap was small, people were easier to get along with each other. In the market economy condition,
effectiveness was a priority. The stuff had to face a new type of interpersonal relationship, along with the
new benefit conflicts unavoidable. If the problems solved inappropriately, they would take negative
effects to the motion of the stuff, lowering their work efficiency.
2.3 Mental crisis
When facing some particular crisis, like downsizing, M & A or suffering disaster like fire and
earthquake, it would easily bring in and spreading panic in the employees. This was so called mental
crisis. In the same time, when dealing with downsizing negotiation and achievements communication,
mental crisis would easily spread in managers8. There were also some other inducements, like love
affairs, family broken, child education problems, and personal mental disorder. These personal problems,
also would take bad effect to stuff and enterprise.

3 Reasons for Psychology Problems Undervalued in Chinese Enterprises
3.1 Relatively cheapness on labor costs
China was rich on labor resource. It would help to promote the development of the country, but
took harm to the labor prize. Enterprises in China had great advantage when buying labor power. It was
very easy for them to find replace workers. They were on absolute predominance on the negotiation
table, didn’t have to worry about the employees’ difficulties. In order to keep their job, employees had to
keep their temper when facing pressure.
3.2 Legislation lagging
There was no law and regulation to force the enterprise to take responsibility on employee’s mental
health till now. The enterprise nearly had awareness on fulfill the obligation on employee, not to say
paid for their psychological health. When facing unfairness during the work, there was no law to stand
behind the employees. It was quit urgent for the government to make laws to defend the employees’
physical and psychological health.
3.3 Low participation rate on EAP
Comparing with the developed countries, like the America and Japan, Chinese enterprise was still
unacquainted with EAP. Since the research cases were mainly from abroad, the utility of EAP was not
persuasive enough for domestic enterprise. Some of the enterprises distrusted EAP, and didn’t want to
pay for an unpredictable and unverifiable program.
3.4 General psychological practitioner lacking
The public demanded more on psychological support, on the opposite, applied psychology
developed slowly and rarely used to solve practical problems. Nearly all the psychologists worked for
universities and research facilities, barely provided service to the public. The knowledge was held in few
experts, but not spread in the public.
3.5 Established practices were difficult to change
As mentioned before, enterprises were get used to manage the employees by strict regulation in
order to enhance productivity. The Chinese people also believed they must work out “personal affairs”
by themselves, but not to seek help from the psychologists. These cultural habits were not easy to
change in a short time.

4 Implementation Steps
The implementation steps of an EAP in Chinese enterprise were as followed:
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Steps of EAP Implementation

4.1 Making scheme
EAP scheme included two parts, the internal plan and external plan. The internal plan should be
made by the EAP initiator. It was usually written by HR department. The external plan was made by the
service providers 9.
The scheme mainly included: 1. Scanning on enterprise environment and employee status, defining
EAP target; 2. Designing EAP organizational structure, assembling team member, signing outsourcing; 3.
Defining EAP internal and external organization function, assigning jobs to all members, confirming
external EAP scheme; 4. Cooperating and discussing with the EAP service provider to determine EAP
related policies, procedures, specific details, referral agencies, service providing methods, time table,
and EAP promotional materials; 5. Making a cost budget; 6. Designing assessment system; 7.
Establishing real-time feedback mechanism.
4.2 Seeking for outsourcing
The service provider selection should be on based on to the size of the enterprise, and the cost it
affordable. Large enterprises could choose professional EAP service providers to meet the needs of the
large number of employees and reduce average cost. Small companies, which employees were less than
100, were suggested to setup internal EAP services, meanwhile hire some clinical psychologists and
counselors to provide professional guidance and counseling service.
4.3 Concept training
The above two steps were just worm-up, concept training was the start of an EAP. The training had
two purposes. The first was to establish a correct understanding to psychological health, by encouraging
seeking helps passively when encounter psychological problems. The second was to attract attention to
the EAP from all stuff. The EAP concept training work should be started in owners and managers. And
then, it could be carried out in all employees mandatorily. The training content to employees should
include what was EAP, how did EAP work, and what EAP would benefit all employees. It also included
introduction to basic knowledge of psychology, how to maintain mental health, understanding the
emotional behavior, knowing how to reduce stress, relieve emotional, how to face setbacks, how to
maintain the positive emotion, and etc. It also gave suggestions on occupation development, included
how to coordinate with work and life, how to make career plan, and etc.
4.4 Assessing and finding problems
This step was mainly carried out by external service providers, but could not work it out without
the assistance from internal EAP experts. Experts assessed the status of employee's quality of mental
health by professional methods, find out the causes of the problems due to different pressure source.
Investigation and research on employees’ psychological status was very important. It would help to
discover the forming factors of psychological health problems. It also helped to reduce or eliminate
defects in the organization management behavior.
4.5 Diagnosing and solving problems
Diagnosis was the key to successfully solving problems. Most of the problems in Chinese
enterprise were made by over pressure. The pressure source theory might be a good explanation. The
internal experts’ main task was to help the external to distinguish the pressure sources, or pursuit
substantial problems, to determine whether the source was from inside or outside the organization, or
from individual, and then chose different solution.
4.6 Evaluating result
The main methods to evaluate the result of an EAP were questionnaire survey, in-depth interview
and data analysis. Questionnaire survey method was used on EAP service receivers, surveyed on the
indicators such as stress status, mental health, organizational commitment, and etc., to clarify the needs
of the employees.
In-depth interview method was based on expert’s interview outline, abiding by random sampling
principle, to select a certain proportion of staff to make in-depth interviews. Through data analysis,
experts would recommend the result to enterprise owners as well, as a supplement to the results of the
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questionnaire survey.
Data analysis was carried out on the base of relevant data that HR department provided, included
employee absence, sick leave, job quitting, and accidents records. It also needed the historical statistical
data on measures and costs that enterprise put in health management, and additional costs due to mental
health factors.
Result evaluation on EAP focused on 4 aspects: 1. EAP usage and service satisfaction; 2. the
effects of EAP on individual change; 3. the influence of EAP on enterprise management; 4. ROI analysis
on EAP. For small company, excessive attention and huge costs paid on ROI evaluation was not
recommended. Evaluation on the first 3 aspects would help to build up an index of their own, and to
assess the overall effectiveness of EAP.

5 Conclusion
EAP had developed in the western countries for thirty years. In recent years, China had led in
global economic, at the same time, Chinese enterprises had played more and more important role in the
world. Chinese enterprises had learnt to treasure their stuff, and took care to them both on physical and
psychological health. EAP landing in China would become an inevitable result, which provides a good
opportunity for the development of local EAP providers. We believed EAP would become a popular
service in Chinese enterprise in the near future.
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Abstract: This paper mainly discusses the application of Formal Safety Assessment (FSA) in oil port
safety management. FSA consists of five steps, which are hazard identification, risk assessment, risk
control, cost and benefit evaluation and solution-making respectively. Research has been done on oil
tankers loading and unloading operations. Each step is used to assess the safety of oil tankers berthing
operation, and has achieved a good effect. FSA is proved to be effective, and it has both advantages and
disadvantages.
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1 Introduction
Oil Port is an important place in the process of producing and storing petroleum. Due to insecure
behaviors of humans, unsafe status of objects, unsafe environment conditions or immature safety
management, financial losses, casualty and such accidents happen occasionally in oil ports. To prevent
accidents is the purpose of safety management, which is a necessary part of the whole safety system. In
retrospect, various safety assessment methods have been found and applied in different kinds of work
safety process, but these methods cannot be commonly used. According to specific characteristics of the
evaluation objects, FSA combines different assessment methods of different types and ranges of
application, both of which greatly improve the process of safety evaluation. Among all kinds of safety
assessment methods, FSA has more formal and more reasonable procedures. It is widely used in safety
management of navigation and shipping industry. FSA is applied to the safety management of oil port.
More specifically, it is used on tanker berthing operation. Good results and great breakthrough are
expected from the research.

2 Introduction of FSA
2.1 Formal safety assessment (FSA) flow and characteristics
Based on accumulation of theoretical and practical researches, British Maritime Safety Authority
puts forward Formal Safety Assessment (FSA). FSA has been widely used in shipping safety
management. There are five steps of FSA (Figure 1): hazard identification, risk assessment, risk control,
cost and benefit evaluation and solution-making. FSA has become a standardized, structured and
integrated engineering security system method.
1. Hazard identification

2. Risk assessment

5. Solution-making

3. Risk control scheme

4. Cost and benefit evaluation
Figure 1

Flow Chart of FSA

Hazard identification is to find out all hazards that may exist in the evaluation system. It uses
standard analysis techniques to assess potentially dangerous objects both qualitatively and quantitatively.
Besides, it tries to classify risk levels, which lays a foundation for further work. Risk assessment is to
analyze various factors that affect vital hazards and risk levels , meanwhile, is to figure out relationship
between factors and results on the basis of hazard identification. This assessment aims at reducing risks.
Risk control is to make effective safety control plans and takes measures to reduce risks based on two
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former steps. Cost and benefit evaluation is to evaluate the cost and benefit of every safety control plan.
By using standard analytical techniques, it can calculate and select the best solution with the finest
cost-effectiveness ratio. Solution-making is to compare and sort hazards and potential factors. Specific
suggestions for the adopted plan can be given by comparing costs and benefits of every safety control
plan.
Considering integrity of the overall system, FSA analyzes and identifies potential hazards which
may exist in the system. Then, it evaluates the hazards and determines their level of risk. At last, it
eventually proposes solutions to reduce or control those risks. It not only can be used for post-analysis
after the accident, but also can help to analyze factors, which may cause an accident before accident
happens. In a word, FSA has both after feature and anticipation. Compared with other safety assessment
methods, FSA adopts more complete, standardized, flexible and rational evaluation steps.
2.2 Application status of formal safety assessment (FSA)
Through studying on the domestic and foreign FSA application situation, this article summarizes
the application fields of FSA are as follows, design and specification of various types of ships; each
system of ship (propulsion, communication and navigation, etc) and its function; safety management of
ship operation scope (unlimited navigation area, offshore, inland waterway, etc); work safety of different
type ships (passenger ship, cargo ship, working ship in port, etc); effect on the ship’s security from
external factors (vessel traffic services, traffic density, port equipment, etc ); effect on the ship’s safety
from human factors (communication, safety awareness, skills, education and training, etc); the causes
and prevention of marine accidents (collision, fire, explosion, etc); the potential danger (environmental
pollution, casualties of passengers and crew, equipment damage, etc) in the ship’s operation; the
potential risk of ships with different state and condition (navigation, anchoring, towing, pilot, etc); the
formulation of international or regional conventions, specification and regulations (IMO
convention/standard/rules, classification society specification, etc), and so on.
The domestic application of FSA has been widely studied and concrete. Dr. Fanhong (2004) put
forward the general theoretical framework of FSA in her doctoral dissertation “ship safety assessment
method of FSA”, focused on the analysis of hazard identification and risk assessment process, and
introduced the decision tree method to the reliability analysis of human in the FSA process.
Zhengzhe (2013) identified the risk source based on the analysis of Influencing factors of LNG
ship electrical propulsion system safety assessment, in his master’s thesis “safety assessment of LNG
ship electrical propulsion system based on FSA”. He determined the influence degree of evaluation
objects by the using analytic hierarchy process, and determined membership grade of each evaluation
index for set security level by the expert questionnaire method, calculated and analyzed the evaluation
system by fuzzy mathematics method in the end, and put forward the security management scheme
based on the final evaluation results. Xu Zhijie (2011) implemented comprehensive safety evaluation
on VLCC repair in the framework of FSA, identified hazard based on influence factors of
comprehensive security of factory repairing VLCC, and established safety evaluation model of
factory repairing VLCC, put forward the risk control scheme and decision at last. Zhanghua (2012)
identified hazard and assessed risks in rolling ship safety assessment by using safety assessment
technology according to the guiding ideology and the basic framework of the formal safety
assessment (FSA), and put forward policy recommendations. FSA is applied except for ship
safety aspects, also gradually extended to the field of navigation safety, safety management, shipping
companies, port security management, etc. Song Douxin(2007) implemented navigation safety evaluation in
Lianyungang port waters according to five steps of the formal safety assessment. Xu Jiawu (2004)
constructed the evaluation index system of safety management of shipping companies, in his master's
thesis “study on shipping companies’ formal safety assessment (FSA)” . He identified risks in safety
management, constructed the comprehensive evaluation model of shipping company’s safety
management by using the fuzzy comprehensive evaluation method, and put forward advices of shipping
company’s safety decision. Wanghai (2007) identified risks in the oil depot’s safety management by
using FSA, based on the study of oil depot explosion, and then evaluated these risks by a qualitative
method, put forward risk control programs to prevent the oil depot explosion, and evaluated and
compared the costs and benefits of each program, selected the scientific and reasonable safety
management scheme of the oil depot.

3 The Specific Application of FSA in Oil Port Safety Management
3.1 Division of oil storage and transportation system
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In Oil port, oil is transported and stored between the terminal and depot through continuous
operation of loading and unloading process and mechanical equipment, several or dozens of
pipeline and many labors, forms the oil storage and transportation operation’s complex characteristics,
such as many Points, long line, wide surface, complex cargo, and relatively decentralized persons.
Therefore, in order to assess the comprehensive safety of the oil storage and transportation system, it
should be divided into several subsystems. Assessing each subsystem’s safety can ensure its feasibility
and effectiveness. We take oil storage and transportation system as the research object, and divide the oil
storage and transportation safety system into loading and unloading zone, storage and security
management area, according to substances which have energy or produce energy, operators working
area, and equipments or containers which can produce dangerous substances. This paper chooses one oil
tanker berthing area in Nanjing as the object, tries to use FSA to carry out safety assessment.
3.2 The practical application of FSA
3.2.1 Hazard identification
Hazard identification is the prerequisite and basis of safety evaluation. The specific identification
methods include: direct inquiry method, field observation, accident records, safety checklist method,
hazard and operability study, preliminary hazard analysis, fault tree analysis (FTA), event tree analysis
(ETA), hazard and operability study (HAZOP), fuzzy comprehensive evaluation, neural networks and so
on. During oil tanker berthing operation, methods as inquiry conversation, field observation, inspection
records of accidents and occupational diseases, and safety checklists are used at first to identify
preliminary hazards. Then according to the national standard of “significant hazard identification”
(GB18218-2000), using risk assessment methods for operating conditions (LEC Act) selects “the main
source of danger.” Through risk assessment of LEC, hazards which are higher than or belonging to the
third level are regarded as “major hazards” needed to be evaluated further.
3.2.2 Risk assessment
On the basis of identifying the existence and distribution of hazards in tanker berthing operations,
risk assessment is to analyze different factors affecting berthing security and the internal relationship
between factors and accidents. According to historical accident data and experts’ assessment, high risks
that exist during tanker berthing operations are innate security hazards of oil port, port navigable waters,
port facilities, tanker berthing operations and so on. Taking navigation safety as an example, the main
factors include hydro-meteorological factors, topography of the channel (channel width, channel depth,
bending, cross, obstacles, etc.), construction in navigation areas, ship traffic and so on. By using rank
correlation analysis, different factors are given subjective weight. And by applying entropy method,
factors are given objective weight. Then combination weight is worked out based on squared difference
and optimization method, determining the relationship between the factors and consequences of the
accidents.
3.2.3 Risk control scheme
The purpose of risk control is to propose targeted, feasible and effective measures to reduce risks,
or to set new specifications and requirements according to specific objects based on risk identification
and risk assessment. Taking navigable waters security as an example, on the basis of preliminary risk
identification and assessment, risk control plan is set according to different factors such as
meteorological and hydrological conditions, the structure of fairways, ship traffic, etc. For
meteorological and hydrological factors, relevant plans should be made to respond to frozen areas, large
wave areas, tidal areas, etc; and for such factor as structure of fairways, measures should be taken to
improve waterways and navigation aids and to reduce obstruction. In addition, traffic separation
schemes and other control measures should be conducted; and to improve ship traffic. Solutions like
increasing port traffic intensity, and choosing reasonable transportation (for instance, reducing the stay
time in the shipping channel, etc.) should be used to improve traffic management.
3.2.4 Cost and benefit evaluation
The purpose of cost and benefit evaluation is to assess costs and benefits of every plan in the third
stage of risk assessment, providing a reference for the latter decision. When evaluating the costs of risk
control plan for ports, two major parts should be taken into consideration. One part includes security
management cost, infrastructure operating cost, safety training cost, labor protection fee, etc. The other
part is the accident damages occurring inside and outside the enterprise. Finally, after these two parts are
converted into a total cost of risk control, the minimum is the best security cost. When analyzing risk
control scheme for navigable waters, qualitative analysis is used to identify information service benefits,
facility management efficiency and personnel management efficiency，meanwhile, quantitative analysis
is used to analyze the safety benefits and environmental protection effectiveness.
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3.2.5 Solution-making
Solution-making aims at coordinating risk control scheme and cost and benefit evaluation and
providing a solution for system safety management after the identification and assessment of hazards.
The main part is analysis and comparison of all the risk control schemes, weighing the pay and benefit
of all aspects, and choosing one or several schemes, which are feasible and has a good cost-benefit ratio.
For safety management of navigable waters on the oil port, one better or more cost-effective solutions
should be chosen from all risk control schemes. Then the impact on various stakeholders is analyzed. In
full consideration of the interests of the environment operator, port management agency, and
government administration, the most reasonable solution is put forward.

4 Advantages and Disadvantages of FSA in Oil Port Safety Management
According to the application of FSA in oil port safety management, advantages and disadvantages
both appear.
4.1 Advantages of FSA in oil port safety management
Firstly, FSA takes into account various factors affecting the oil port security, and it can identify
relations among different factors and the relationship between various factors and the overall oil port
security system, which shows its institutionalization and systematization. Secondly, when giving a
comprehensive safety evaluation for the oil port security system, FSA not only is compatible with other
methods extensively and deeply, but also selects an appropriate assessment method for a specific object
according to characteristics of different evaluation methods. Thirdly, FSA can be used after the accident,
giving analysis and evaluation based on specific problems. However, it is more widely used before the
accident, by giving optimal solution, and anticipating and controlling risks. Besides h, FSA conducts
cost / benefit quantitative analysis, achieving maximum safety with minimal investment, which is
unmatched by many other methods. Furthermore, FSA considers the impact of human factors at
different stages of hazard identification and risk assessment. And it decides what kind of measure to be
adopted to reduce risks, according to types of accident caused by human factors.
4.2 Disadvantages of FSA in oil port safety management
Firstly, the oil port security management is an integrated safety engineering system which has
demonstrated a strong compatibility. However, in the entire oil port security system, some evaluations
need qualitative analysis and some need quantitative analysis. Since both methods of analysis have
advantages and disadvantages, it is impossible to realize complete compatibility for many assessment
methods. Therefore, the evaluation results would have defects. Secondly, when analyzing the human
factors, due to the fact that comprehensive safety evaluation in the oil port security system involves a lot
of human factors, it is very difficult to give an accurate quantitative analysis of all human factors in
every step of FSA process. Therefore, when applied to oil port security management, FSA lacksof
enough comprehensiveness and accuracy in analyzing human factors.

5 Conclusions
This paper attempts to use Formal Safety Assessment (FSA) in safety assessment of the oil port,
expands the application field of FSA, and also verifies the systematic and standardization of this method,
at the same time explores a new method for the safety assessment of the oil port safety management. But
in the practical application of safety assessment of oil tanker berthing operation, it is difficult to assess
human factors and cost effectiveness. In many practical cases, due to a great deal of practical problems,
there is no systematic assessment of costs and benefits, only four steps which are the hazard
identification, risk assessment, risk control scheme and solution-making. Because a lot of departments
and matters are related in the safety management of oil port, it is difficult to accurately assess the cost
and benefit, evaluate human factors. So we can utilize this method in the safety assessment of oil port.
Overall it is necessary to explore the evaluation methods in order to make up for that deficiency from
the perspectives of qualitative analysis and quantitative analysis perspective.
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Abstract: Recently, China is in a period of speed-up social transformation. The establishment of new
type of rural community calls for the innovation of social management. Because of the institutional
reasons, the phenomenon of involution comes out in current innovation of social management of
China’s establishment of new type of rural community. Reasons, including homogenization in
evaluation mechanism, focusing too much on local interests of the local governments, administrative
pursuits of the administrators of social managing staff, all contribute to this phenomenon. To resolve the
problem of involution, establishment of new type of rural community that meets the real situation in
China should be actively explored. Besides, China should also reshape the value orientation of the social
management innovation of new-type rural community and find out a diversified management mode to
improve the incentive and restraint mechanisms of the social management innovation of new-type rural
community in China. The requirements expression mechanism of the social management innovation of
new-type rural community should be unblocked, and the performance appraisal system of the social
management innovation of new-type rural community should be reformed.
Key words: Social management innovation; New-type rural community; Involution, Mechanism

1 Introduction
The establishment of new type of rural community has been the top priority of China to promote its
rural development and urban-rural integration. Currently, the development of China’s rural community
has already transformed from points to planes, covering say two thirds of the provinces, municipalities
and autonomous regions. Great progress has been achieved. The carrying out of the new type of rural
community is a systematic process, calling for different places’ active exploring and innovation.
Currently, in some of the provinces, problems of development direction deviation have occurred. Based
on this, this paper uses the theory of involution to focus on the countermeasures and related policies to
governance.

2 Urgent needs of Social Management Innovation of New-type Rural Community
2.1 Concepts and characteristics of new-type rural community
The word “community” is derived from the old French comunete which is derived from the Latin
communitas, a broad term for fellowship or organized society. [1]Lives in communities have been
understood as living together with close, mutual trust and exclusive relationship. [2]
New-type rural community has several characters. Geographically, it is quite concentrated. Also,
life living and production within the new-type rural community is separated. There are more than one
governing bodies in it and every one of them enjoys same public service. The new type rural community
is the production of the balancing of the urban and rural development and the important context of
China’s new type urbanization. Unlike urban community, rural communities have their own industries;
they have close relationship with the residents. They are societies constituted by acquaintances, and the
people living within them share common culture and customs. It is easy to build cultural identity in rural
communities. In 2006, the Sixth Plenary Session of the 16th CPC Central Committee pointed out that
China should active promote the establishment of new type management of rural areas1. In the year of
2007, Ministry of Civil Affairs decided to establish first test area of rural communities, which marks the
beginning of the establishment of rural communities in China[3].
2.2 Demands of the social management innovation of new-type rural community

1

“Sixth Plenary Session of the 16th CPC Party Committee has been held in Beijing and President Hu Jintao
delivered important speech”, http://politics.people.com.cn/GB/8198/71692/.
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Compared to the past, social management in new-type rural community has some differences.
According to 2013 National Economic and Social Development Statistics Bulletin of China,the number
of urban resident is 731 million,which is accounting for 53.73% of the total population.The percentage
of rural resident of China is 46.27,which is 629 million. In social management of new-type rural
community, people are somehow concentrated. Collective economy is quite powerful and the social
environment and social problems are very complex. These problems all add the difficulties in the social
management of new type rural community. Hence the social management of new type rural community
asks for innovation.
Innovation is an active behavior of social bodies[4]. Through practices, ideas and be realized and
the reality can be improved. Management innovation is a revolutionary action in organizational level.
Social management innovation is the outcome of the changes in economic and social development, the
increasing of the public participation, the forming of new social culture and the influence of
globalization. The main bodies of the social management innovation are governments and social
organizations. The social management innovation is mainly presented by the technological improvement
of administrative efficiency or structural adjustments with hope to contribute to the increasing of public
interests. [5]Social management innovation in new type rural communities refers to the technological
improvements of administrative efficiency or structural adjustments with hope to contribute to the
increasing of public interests led by local governments in social management services of new type rural
communities. During the new ages, such management should be attached importance so as to improve
the function of rural areas, guarantee the interests of the peasants and maintain their channels of political
participation[6].

3 Performance and Hazards of the Involution of Social Management Innovation
of New-Type Rural Community
3.1 Involution of social management innovation of new-type rural community
The concept of involution originates from scholars’ studies on cultural phenomenon, mainly
referring the refinement inside the organization. After increasing to a certain degree, the organization
can neither become stable nor transforming to a new status, instead, the organization itself becomes
increasingly more complex. [7] In conclusion, involution means the lack of absence of external human
resources and material resources or the penetration of powerful external forces, which form a close
self-restraint mechanism and “locks” the development of economics, societies, culture and institutions.
Then the organization cannot develop or can only involutionary develop[8].
The involution of the social management innovation in this paper refers to a phenomenon: the more
focus on social management innovation, the more problems in societies. Specifically, it means that some
departments in governments try to achieve the social management in communities through expanding
the scale of the social management departments, carrying out more policies or rules, and increasing
more staff.
3.2 Performance of the involution of social management innovation of new-type rural community
The first performance of the involution of social management innovation of new-type rural
community is the refinement of the organizations. [9]With the increasingly powerful of the social
management innovation, there are more and more management departments in new type of rural
communities. New type rural communities afford too many functions and many of these functions have
contradictions or overlaps with the others.
The second performance of the involution of social management innovation of new-type rural
community is the one-sided organizational functions. In many new type rural communities, maintaining
social stability is one of the most important functions. Thus in some places, the local governments attach
more importance in containing instability instead of really focusing on the demands of the public.
The third performance of the involution of social management innovation of new-type rural
community is the administrative staff. In many places, the complex tasks ahead of the social
management innovation of new-type rural community lead to various jobs ahead of administrative staff.
Sometimes, governments hire temporary workers to share pressures, but these temporary workers do not
have enough capability and responsibility.
3.3 Hazards of the involution of social management innovation of new-type rural community
The outcome of the involution of social management innovation of new-type rural community is
that old institutions have been copied and social management innovation has been stopped[10]. Currently,
in some places, governments innovate the social management by expanding the scale of social
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management departments, carrying out more policies or rules, or increasing more staff. In fact, these
actions are all copying the old institutions instead of innovate new ones. Such actions may lead to low
efficiency and overlapping of the functions.
The involution of social management innovation of new-type rural community leads to the
alienation of the public rights. Out of the consideration on their own interests, officials and departments
in some places cover or delay the publishing of the problems in social management, which causes the
alienation of the public rights and deviated to the original purpose of the social management of new type
rural community.
The involution of social management innovation of new-type rural community also leads to the
accelerating of the social risks. Currently, China is in the period of speed-up transformation in which
social contradictions are easily come out. Due to the involution of the institutions, governments’
functions cannot be made full use of and innovation become the excuses for some governments to shirk
responsibility.

4 Deep Roots for the Involution of Social Management Innovation of New-Type
Rural Community
4.1 Homogenization in evaluation mechanism promotes the involution
Sometimes, to complete the tasks asked by higher authorities, governments in some places use a
quantified evaluation mechanism. In such a case, organizations in different levels all face too much
pressure. Indeed, such pressure is reasonable. However, in practices, some officials and departments
may only pursue the excellent results to meet the quantified evaluation mechanism while ignore the real
situation in local place[11]. To achieve this, they may form lots of unofficial institutions and hire many
grassroots staff. However, the payment of the institutions and temporary staff cannot be afforded by the
country. Hence, they may try to resolve these problems by ask for unauthorized fees to residents or
companies.
4.2 Focusing too much on local interests of the local governments promotes the involution
Sometimes, some local governments focus too much on their own interests, coupled that some
officials also focus too much on their individual interests, which makes it possible for the involution of
the social management innovation[12]. In some occasions, local governments get the national resources in
their implementing the national policies. Also, some local departments make use of the opportunities of
capital and investment attraction to pursue personal benefits under the banner of social management
innovation. These actions all lead to the excessive expansion of the individual interests of officials and
local departments.
4.3 Administrative pursuits of the administrators promotes the involution
Most of the times, individuals are likely to choose the way that may lead to benefits. To the staff in
the social management of rural community, their salary and rights are quite different from national civil
servants. However, the difficulties of their job sometimes are much more than the latter. [13]Hence, out of
the consideration of their own benefits, administrators in social management of rural community have
their administrative pursuits. After the reform, even the administrators in social management of rural
community are the ones that understand the best of the separation between social organization and social
operation, they still promote the involution because of their administrative pursuits.

5 Countermeasures to the Involution of Social Management Innovation of
New-Type Rural Community
5.1 Exploring a management mode that meet the situation of the new-type rural community
Lack of the planning from the higher authorities is the main reasons for the involution of the social
management of new-type rural community. Therefore, to current China, we should have plans from
higher authorities to prioritize the tasks, clarify the direction of development, and promote the studies on
practices and theories of innovation, so as the overcome the problem of involution from the deep root
level.
In the social management of new-type rural community, a new mode of administration should be
built, in which township governments are responsible for the social management of the new-type rural
community. Township governments should provide funds and carry out new policies to assistant the
development of rural community. The core of this mode of administration is the autonomy[14].
5.2 Reshape the value orientation of the social management innovation of new-type rural
community
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Reshape the value orientation of the social management innovation of new-type rural community
means to transform from material-oriented social management to human-oriented social management,
from parents-type social management to law-based social management, from administrative social
management to new-type social management.
First, the social value should be built. The social interests should be taken into consideration.
Second, responsibility value should be build. Only by responsibility value, can officials know the
boundary of innovation. The innovation will not be abused then. Third, the value of rule of law should
be built. The social management innovation of new-type rural community should be implemented in a
certain framework of the rule of law. Fourth, the value of procedures should be built. Fifth, the outcome
should be evaluated. Residents should be the main body of evaluation.
5.3 Develop multiple subjects of the social management innovation of new-type rural community
In the first place, civil organizations should be actively cultivated. The governments should attract
forces from different level to participate in the carrying out of social development. They should also
coordinate the contradictions between civil organizations and residents, providing a platform for their
cooperation. In the second place, for-profit organizations and enterprises should play a role.
Governments should lead the for-profit organizations and enterprises to contribute to the construction of
the community and the social non-profits affairs. In the third place, governments should make full use of
the non-profit organizations, letting them participate in the development of rural community, so as to
promote the establishment of community identity and improve the capability of the self-governance of
the community.
5.4 Improve the incentive and restraint mechanisms of the social management innovation of
new-type rural community
The main bodies of the incentive mechanisms of the social management innovation of new-type
rural community are the country, governments from different levels and societies. Governmental
resources should be made full use of to stimulate the social innovation. The main bodies of the restraint
mechanisms of the social management innovation of new-type rural community are the party
organizations and central and local governments. These bodies should joint together improving the
mechanisms of social management so as to prevent the problems such as cost passing, administration
burden increasing from happening.
5.5 Dredge the mechanism of demands expression of the social management innovation of
new-type rural community
Firstly, the official mechanism of demands expression should be clear. Governments should
establish relative platforms for residents to express their demands[15]. In Certain condition, the portion of
ordinary National People’s Congress deputies can be added. Secondly, improve the civil mechanisms of
demands expression. Mechanisms, such as hearing system, meetings, civil surveys, governmental
hotlines, should be attached importance. Thirdly, other relative mechanisms should also be established,
found out and improved. Important information platform should be built and petition should be dealt
with according to the rule of law.
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Abstract: With taking domestic enterprise staff as the research object, using questionnaire survey and
statistic analysis, the thesis verified the influence that demography variables has on the psychological
capital and its structural elements. The research results demonstrated that marital status, position and the
enterprise’s nature partially or all have significant difference on hope, optimism and resilience and
psychological capital. The authors expect the work would improve the enterprises’ managers’
importance on those variables.
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1 Introduction
Psychological capital began to flourish abroad and also attracted domestic scholars’ attention. The
concept of psychological capital appeared in economics, investment and sociology in the literatures for
the fist time over abroad. It can be approximately divided into three parts on how to define the concept
of psychological capital on the summary of experts’ views: trait theory, state theory and synthesis theory.
But there were few literatures related to the effects of demographic variables on psychological capital
and its structural elements in the previous studies of psychological capital. Setting the Chinese workers
as the research object, the thesis fully used the references in and out of China and verified the significant
difference that demography variables has on the psychological capital and its structural elements with
questionnaire and SPSS12.0.

2 Questionnaire Design and Survey
The author designed the psychological capital scale according to the psychological capital scale of
Chinese employees by Fred Luthans(2005) and others, which consisted of three parts: hope, optimism
and resilience. The hope scale includes six questions, which developed by Snyder, Sympson, Ybasco,
Borders, Babyak and Higgins (1996), has been widely used in a variety of different backgrounds
(Peterson, Luthans, 2003). Optimism scale, a total of 10 questions, is from life orientation test scale
(LOT) (Scheier, Carver, 1985). Scale of resilience consists of 14 topics which referred to Block and
Kremen (1996) and Klonhlen’s research.The questionnaire evaluated grade in using Likert-5 system.
Taking three variables: marital status, position and the enterprise’s nature as demographic variable.The
author took advantage of the internet and distributed the questionnaires via email. In total, 120
questionnaires were distributed, among which 118 were returned and 106 were valid.

3 Data and Results Analysis
3.1 Independent sample’s t test for different marital status
Set marital status as group variables, and hope, optimism, resilience and psychological capital as
test variable. Conduct the difference examination in using the t sample. Here are the results:
Table 1
Test Variables
Hope
Optimism
Resilience
Psychological
Capital

The Result of Independent Sample’s t Test for Different Marital Status
Marital
Standard
Number
Average
F
T
Significance
Status
Deviation
Married
24
20.0833
3.20213
-0.729
0.316
0.575
Unmarried
78
20.7564
4.15663
-0.836
Married

24

33.9583

4.94737

Unmarried

78

34.1154

4.38706

Married

24

51.6667

7.01964

Unmarried

78

50.859

6.06828

Married

24

105.6667

10.34058

Unmarried

78

105.7564

10.97717

1.029
1.728
0.02

-0.149
-0.14
0.549
0.508
-0.035
-0.037

0.313
0.192
0.888
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From the table, we found that there is no obvious difference in hope, optimism, resilience and
psychology capital between different marital status.
3.2 The variance analysis of different staff position
We will divide people into four parts by management theory, they are general staff, first-line
managers, middle managers and top managers. We use single factor analysis of variance method. Here
are the results:
Table 2
Test Variables

Hope

Optimism

Resilience

Psychological
capital

The Variance Analysis Result of Different Staff Position

Position

Number of
people

Average

Standard
Deviation

general staff

47

19.9149

2.89550

first-line managers

40

19.9250

2.78630

middle managers

14

22.0714

2.97332

top managers

1

16.0000

general staff

47

33.5532

4.00439

first-line managers

40

32.8000

3.84441

middle managers

14

34.0714

3.66825

top managers

1

30.0000

general staff

47

50.9787

6.60201

first-line managers

40

51.1500

5.86843

middle managers

14

51.3571

6.82312

top managers

1

46.0000

general staff

47

104.2128

9.27347

first-line managers

40

104.2750

9.12867

middle managers

14

107.4286

11.42005

top managers

1

92.0000

F

Significance

2.987

0.035

0.707

0.550

0.227

0.877

1.034

0.381

From the table, we found that there is obvious difference（ p=0.035≤0.05） only in hope
variable after using single factor analysis of variance method on different staff position, and there is
no obvious difference(p＞ 0.05) in other factors.
Then we will explore what kind of hope lever has the obvious difference on different staff
position by the way of scheffe’s multiple comparisons. Because the software requirements of each
group were at least not less than 2 participants, but there is only one top manager in our questionnaire
participants on the basis of position classification, we can’t do multiple comparison analysis, so we do
not know what the specific difference of hope lever.
3.3 The variance analysis of different enterprise’s nature
According to the enterprise’s nature, they are falling into six groups, and we can get results as
follows under the method of single factor analysis.
Table 3

Test Variables

Hope

The Variance Analysis Result of Different Enterprise’s Nature
Number
Nature of
Standard
of
Average
F
Significance
enterprise
Deviation
people
state-owned
8
18.7500
4.06202
enterprise
private enterprise
51
19.5098
2.79551
foreign enterprise

16

20.6875

2.84532

Joint enterprise
non-profit
organization
others

18

21.6667

2.35147

2

19.5000

3.53553

7

21.8571

2.54484

2.578

0.031
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Optimism

Resilience

Psychological
capital
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state-owned
enterprise
private enterprise
foreign enterprise
Joint enterprise
non-profit
organization
others
state-owned
enterprise
private enterprise

8

34.8750

4.94072

51

33.0980

4.03611

16

32.6250

4.61700

18

33.7222

2.98635

2

32.0000

2.82843

7

33.7143

1.79947

8

51.6250

5.20817

51

50.7843

6.50327

foreign enterprise

16

49.0000

7.64199

Joint enterprise
non-profit
organization
others
state-owned
enterprise
private enterprise

18

54.7222

4.66281

2

42.5000

0.70711

7

52.2857

3.45033

8

105.2500

9.63253

51

103.7059

10.46765

foreign enterprise

16

101.5625

8.45355

Joint enterprise
non-profit
organization
others

18

110.1111

7.01166

2

94.0000

1.41421

7

107.8571

5.17779

0.479

0.791

2.495

0.036

2.426

0.041

From the table, we found that there is obvious difference in hope, optimism and psychology
capital after using single factor analysis of variance method on different enterprise’s nature, and there
is no obvious difference in optimism variable.
When it comes to the obvious difference in hope, optimism and psychology capital of the
employees vary following the different enterprise’s nature. We adopt LSD method to explore
specific period of time which lead a significant difference and the test results are as followed:
Dependent
Variable

Table 4
(I) Enterprise’s
Nature

state-owned
enterprise

private enterprise
Hope

foreign enterprise

Joint enterprise
non-profit
organization

The LSD Test Result of Dependent Variable
(J) Enterprise’s Nature

Average Difference(I-J)

Significance

private enterprise

-0.7598

0.483

foreign enterprise

-1.9375

0.118

Joint enterprise

-2.91667(*)

0.017

non-profit organization

-0.75

0.739

others

-3.10714(*)

0.037

foreign enterprise

-1.1777

0.151

Joint enterprise

-2.15686(*)

0.007

non-profit organization

0.0098

0.996

others

-2.34734(*)

0.043

Joint enterprise

-0.97917

0.318

non-profit organization

1.1875

0.578

others

-1.16964

0.365

non-profit organization

2.16667

0.308

others

-0.19048

0.881

others

-2.35714

0.303
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state-owned
enterprise

private enterprise
Resilience

foreign enterprise

Joint enterprise
non-profit
organization

state-owned
enterprise

private enterprise
Resilience

foreign enterprise

Joint enterprise
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private enterprise

0.84069

0.72

foreign enterprise

2.625

0.326

Joint enterprise

-3.09722

0.238

non-profit organization

9.125

0.063

others

-0.66071

0.836

foreign enterprise

1.78431

0.313

Joint enterprise

-3.93791(*)

0.021

non-profit organization

8.28431

0.064

others

-1.5014

0.546

Joint enterprise

-5.72222(*)

0.008

non-profit organization

6.5

0.161

others

-3.28571

0.241

non-profit organization

12.22222(*)

0.009

others

2.43651

0.375

others

-9.78571(*)

0.05

private enterprise

1.54412

0.661

foreign enterprise

3.6875

0.359

Joint enterprise

-4.86111

0.219

non-profit organization

11.25

0.127

others

-2.60714

0.587

foreign enterprise

2.14338

0.42

Joint enterprise

-6.40523(*)

0.013

non-profit organization

9.70588

0.148

others

-4.15126

0.268

Joint enterprise

-8.54861(*)

0.008

non-profit organization

7.5625

0.278

others

-6.29464

0.136

non-profit organization

16.11111(*)

0.021

2.25397

0.585

-13.8571

0.065

others
non-profit
others
organization
* The mean difference is significant at the .05 level.

From the table we can conclude that the factor of hope which the employees in state-owned
enterprises , joint-stock enterprises and other enterprises has significant differences , and the
state-owned enterprise employees’ hope levels are lower than joint-stock enterprise’s and other nature
companies. Similarly, private enterprise, joint enterprise and other enterprise’s employees have
significant differences in hope, which private enterprise’s employees hope levels are lower than
joint-stock enterprise staff and other nature enterprises.
For resilience factor, we found that employees in different nature of enterprises all have significant
differences. The employees’ level of resilience who are in joint enterprise are higher that those who are
in private foreign and non-profit enterprises. At the same time, the employees’ level of resilience who
worked in non-profit enterprise are significantly different from other nature enterprise and level of
resilience lower than the latter.
Lastly we also found that joint enterprise’s employees’ psychological capital are significantly
different from those in private、foreign and non-profit enterprise, and the former’s psychological capital
are higher than the latter.
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4 Conclusion
The research showed that different marital status, position and the enterprise’s nature variables in
hope, optimism, resilience and psychological capital part or all have significant differences. Managers
should focus on the demographic variables on the quality of the enterprise human resources, and make
enterprise human resources development and incentive plan on the basis of demographic variables.The
research testees of this study were randomly chosen, but for some specific industry, such as nurses that
Luthans et al studied, the conclusion is still effective also need further empirical research in the future.
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Role Conflict of and Solutions to the Government Management of
Cultural Creative Industry
Xue Yan
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Abstract: Because of the economic and social influence of cultural creative industry, the government is
faced with role conflict between its political function and economic & social management function in
the management of cultural creative industry, which exerts great influences on the development of
cultural creative industry. Five methods can be taken to effectively solve the role conflict of government
in managing cultural creative industry, which include the perfection of market admittance mechanism,
the upgrading of cultural creative industry management system, the flexibility of financial tax policy, the
establishment of categorized evaluation system of different cultural creative industries and their
products and the training of high-quality government management talents.
Key words: Cultural creative industry, Government management, Management role conflict

1 Introduction
In 1998, British department for Culture, Media, and Sport ( DCMS) issued Creative Industries
Mapping Documents (CIMD)，in which the concept and related categories of cultural creative industry
were presented for the first time in the world. Since then, many countries have put forward development
plans for their cultural creative industry to support its development. Under this circumstance, the
cultural creative industry in China has witnessed dramatic development in recent years, and has become
an important driving force to the sustainable development of Chinese economy. Government
management of cultural creative industry has also attracted the attention of scholars.
However, as foreign scholars mainly focus on the researches about cultural creative industry and
its subject, involving the improvement of market competitiveness of cultural creative enterprises and the
content innovation of the industry, Chinese scholars broaden their research area under the influence of
the status quo of current domestic cultural creative industry and of the country. In addition, influenced
by the socialist political system with Chinese characteristics and the special relation between the party
and state, the research about government management of cultural creative industry is scarce, especially
the in-depth study about the function of government management. The role of government management
in the development of cultural creative industry has not been thoroughly studied. As the cultural creative
industry springs up, the government, who assumes certain responsibilities, faces growing management
role conflict, which exerts greater and greater influences on the sustainable development of cultural
creative industry in China.

2 Role Conflict of Government Management of Cultural Creative Industry:
Current Situation and Influence
In the current development of cultural creative industry in China, the specific conflict of
government’s management role is embodied in different aspects, involving many fields and levels.
However, after close identification, the crux lies in the management basis of the industry.
The development of cultural creative industry in many countries shows that the management is
realized by the implementation of related industry policies and correspondent laws. It’s also the case in
China. However, a close examination of current policies and laws will unveil an outstanding feature that
the basis of government management of cultural creative industry is segregated and decentralized which
lags behind the current development of the industry. On the one hand, many government departments,
such as Ministry of Culture, Ministry of Industry and Information, Ministry of Commerce and Ministry
of Finance have implemented policy provisions from their own perspectives, including outlines,
suggestions, regulations and notices. On the other hand, in terms of laws, there is no specific law for the
industry. Regulations mainly scatter in Copyright Law, Patent Law, Trademark Act, General Rule of
Civil Law and so on. In addition, with the rapid development of the industry, the laws for such specific
sectors as newly-emerged fashion design, digital innovation, network service and advertisement design
are not well established or even lack, which is remarkable inconsistent with the rapid development and
increasing categories of the industry. The current situation that industry policy and laws are
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decentralized and lag behind the development of the industry exerts great influences on the development
of cultural creative industry in China.
Firstly, because policies related to the industry are carried out by different government departments
and the related laws are scattered and decentralized, the management of the industry is broken off and
divided, which results in disordered management, unclear responsibilities and low efficiency. Take
online games, a newly-emerged sector of creative industry as an example. Its management basis
involves many fields, including culture, news publication, information media and knowledge copyright
and directly involves many functional and operating government departments, such as culture, news
publication, radio and television media, finance, tax, and National Development and Reform
commission, which makes it difficult for coordination and standard management, and increases
development cost for the industry. In addition, multiple policies and decentralization of related laws will
easily lead to the competition of management power and interests conflict between related government
management departments. Whenever there is profit, there will be competition for management power.
Whenever there is no profit, there will be buck-passing. It will lead to the lack and wrong government
management of creative industry and impede its development. Lastly, multiple policies and
decentralization of related policies will result in the lack of overall and macro guidance for the
development of the industry. As a result, many subjects of cultural creative industries will be
mal-oriented in their development with unfixed development prospective, overlapping regulation and
mutual conflict. In an essential time of fierce competition and rapid development of cultural creative
industry worldwide, the conditions in China are unfavorable to its development. In a word, the
discordance, imperfection and incompatibility of development rules are the essential factors causing the
problems in government management of the industry, which impedes its sustainable development.

3 Analysis of the Role Conflict of Government Management of Cultural Creative
Industry
At present, the role conflict of government management of cultural creative industry is explicitly
caused by the discordance and imperfection of policies and laws. However, a close analysis of the
features of the industry will unveil the deep reason. Actually, it is the industrial characteristics of cultural
creative industry that lead to the role conflict of government management which is based on its
management function.
Different countries differ in cultural background, political environment and development stage
which are the basis of the development of cultural creative industry. As a result, there is no consensus in
the concept of the industry. However, the originality of creative products and cross-industry integration
have gained much recognitions from researchers. The originality of creative products means that cultural
creative industry is about cultural thoughts, values innovation, and intensive knowledge & wisdom.
Creative products in all the forms are embodiment of intangible cultural thought, values innovation and
intensification of knowledge & wisdom. Actually, the driving force for the development of cultural
creative industry lies in the advancement of thoughts and ideas and the continuous updating of
knowledge and wisdom. Because of the cultural thought, values innovation and intensification of
knowledge and wisdom, cultural creative industry has exerted extensive social influences.
Cross-industry integration means that cultural creative industry is a product of the continuous evolution
and development of modern social and economic industry structure. It effectively realizes the integration
and transcendence of traditional industries. From the perspective of industry movement, it is about “the
mutual interaction, influence, penetration, intersection and integration between different industries or
between different sectors in an industry, which gradually lead to the dynamic development of
newly-emerged industry.”[1]
As the essence of cultural creative industry is cultural thought, values innovation and
intensification of knowledge and wisdom, the industry is endowed with specific function, namely, to
satisfy people’s spiritual needs. In fact, cultural creative industry comes as a result of the expansion and
penetration of modern industry and capital to all the fields of social life, especially people’s spiritual
realm. [2] As a result, cultural creative products can rely on all kinds of modern transmission methods and
take popular, active and fresh forms to exert continuous and extensive influences on the whole society.
However, the intangible cultural thought, values and knowledge contained in the products vary from
tradition to modernity, from conservation to radicalness, from loftiness to vulgarity, which results in the
diversity of the social influence of cultural creative products. The diversity will influence people’s
cultural thought and value. As a result, cultural creative products embodying positive energy and social
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cultural and value trend will have positive influences on the society. Otherwise, they will have negative
implications, even destroying effects.
Modern political theories contend that a state assumes political function and social & economic
management function. On the one hand, a state should maintain and strengthen its government by
forceful state apparatus to keep the order of social operation and to realize effective social control and
stability. On the other hand, exclusive reliance on forceful method will easily arouse social response and
disturb political and social stability. It entails milder social management and guidance and coordination
and regulation of economic operation, in order to solve social conflicts and unstable factors and to
guarantee harmony, stability and ordered operation and advancement of economy and society. The
power properties of the two functions differ. So do government exercise styles. However, both of them
are significant to the political & social stability and economic & cultural prosperity of a country.
Especially, in the new century of accelerated economic globalization, domestic social problems are
increasingly globalized, and international problems are increasingly localized. Governments in all
countries pay more and more attention to milder manners of innovative social management, such as
guidance, instruction and negotiation. Undoubtedly, culture plays a more and more important role.
However, the mergence and rapid development of cultural creative industry, especially the cultural
thought, values and knowledge contained in creative products have great social influences and disturb
the clearly-defined distinction between the two functions of state, which results in the role conflict of
government in cultural creative industry management. On the one hand, according to its public
management function of guiding and promoting economic & social development, the government
should strive to support and promote the development of the industry. On the other hand, according to
its political function of maintaining and strengthening effective governing, the government has to exam
cultural creative products which contain all kinds of thought and values. Especially, the diverse forms
and transmission methods of cultural creative products increase the cost of government management,
and intensify the conflict between support & promotion and regulation & examination during
government management of the industry. In contemporary China, with the rapid economic growth and
improved living standard, people have higher spiritual demands, which makes it more difficult for
government to keep a balance between promotion of creative industry and regulation of the industry and
its products. It intensifies the role conflict of government in cultural creative industry management. In
recent years, during the film production and development of animation industry in China, some works
have aroused social discussion and argument. The role, attitude and standpoint of government in the
discussion and argument reflect the role dilemma of government in cultural creative industry
management.

4 Analysis of the Solution to the Role Conflict of Government Management of
Cultural Creative Industry

In recent years, with the intensified “cultural war” worldwide [3] and the rapid growth of network
information transmission technology, different cultural thought and values communicate, integrate and
conflict to an unprecedented extent. How to safeguard cultural security and enhance value consciousness
and confidence has become a new research topic for Chinese government. It unwittingly intensifies the
role conflict of government in cultural creative industry management and makes it more difficult for
government to realize the management. In face of the dilemma, the government should make clear that
the basic precondition is that according to the political governing function, government should manage,
regulate, guide and even interfere in cultural creative industry. It is proper and necessary, which entails
overall and comprehensive management in order to find out the solution.
Firstly, market admittance policy should be further improved. The continuous improvement of
market admittance policy will effectively lead the D&R orientation and business scope of cultural
creative companies, and lead the development of the whole industry. Different market admittance
requirements to companies of different sectors, forms and target groups will eliminate the products and
producers which will exert negative influences. It keeps flexibility without losing the principle. It needs
to be mentioned that the improvement of market admittance policy is not about intensification of
government interference in market, or even control, but about the realization of beforehand categorized
management and guidance by scientific and proper laws and regulations. In order to achieve this, along
with the improvement of market admittance policy, the voices from researchers, company managers,
workers and related target groups should be head and taken into consideration. Interests of different
parties should be coordinated in order to make scientific, reasonable, effective and flexible market
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admittance policy.
Secondly, the management system of cultural creative industry should be perfected. It mainly
involves the dual properties of government in management of the industry and its products, which
means the choice between spiritual properties of thought & culture and economic physical properties. In
other words, when the economic benefits of the industry and products are in conflict with their social
benefits, which one should be given the priority. Undoubtedly, social benefits go first. It means
government should make sure the management standard of social benefits first in its management and
take it as a precondition and standard to coordinate management power between different departments
and to establish related stratified management system.[4] As a result, government and its different
departments will not buck-pass or compete for power during their management of the industry and a
same sector in the industry based on their different function and power.
Thirdly, the active guidance for cultural creative industry will be strengthened by tax and finance. If
market admittance policy and government management system are more about direct forceful
management, tax and finance polies are milder management of guidance and instruction. As an
emerging industry, cultural creative industry relies on intangible thought & cultural notion and
knowledge & wisdom for its development and success. In addition, it has to accurately identify the
spiritual demands of consuming public and find out a proper form for the product. It means cultural
creative industry is quite risky, and the support from tax and finance policy is indispensible. In fact,
giants of cultural creative industry all develop their domestic industry by resorting to tax and finance
policy. Some hegemonies even take the industry as a tool for cultural imperialism with the support of tax
and finance policy.[5] As a result, with the prosper development of cultural creative industry in China and
the complex domestic and international environment, proper and reasonable tax and finance policy and
related adjustment will lead the industry to a right direction to a large extent. It will make the most of the
economic value of the industry and guarantee the positive energy and social influence of the industry
and its products.
Fourthly, different sectors of cultural creative industry and their product categorization and
evaluation system should be established and perfected. It is essential to the regulation and perfection of
the market for cultural creative industry, and an effective way of solving the role conflict of government
management of the industry. In fact, categorization and evaluation system is an important way of
making full of market potential. With categorization and evaluation system, different sectors of cultural
creative industry and their products can be compared and compete with each other. During the
competition, related resources will flow in a more reasonable way. Good cultural creative companies
with economic benefits and positive influence will stand out. In addition, categorization and evaluation
system will provide a platform for the consumers to think, compare and choose. During this process,
cultural creative products with different thought and cultural values will be fully compared in
competition. The communication and conflict in competition will lead to the survival of the fittest of
creative products. At present, different sectors of cultural creative industry in China and their
categorization and evaluation system has yet been established and perfected. The government should
take an active part in and support the formulation of categorization standard and the establishment of
evaluation system. The government should cultivate and regulate the market for cultural creative
industry, in order to make the most of market potential and effective solve its role conflict in
management.
Lastly, a high-quality government management team should be set up for cultural creative industry.
The influence of creative products mainly depends on their intangible thought culture, values and
knowledge & wisdom. As a result, the prosperity of the industry heavily relied on the talents with
all-rounded quality and creativity. It has been attested by the practice and experience of all the giants of
cultural creative industry. Similarly, government management of the industry also entails high-quality
and versatile management team. On the one hand, the knowledge of the team should be interdisciplinary
to some extent, with both government administrative management ability and knowledge about culture,
philosophy, politics and communication science. Correspondent training will give them comprehensive
understanding of the connotation and properties of the industry and better control of the methods, ways
and strategies of managing the industry. On the other hand, the current government managers for
cultural creative industry should receive regular training and learning to perfect their knowledge
structure, to update their management philosophy, to improve their management level, and to strengthen
their flexibility, insight and judgment capability.
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5 Conclusion
This article gives a brief analysis of the role conflict in government management of cultural
creative industry in China and proposes possible solutions. It has to be said that nowadays, China is
experiencing an unprecedented transformation in human history, which involves political transformation
of political system, political institution and social governing. Under the influence of political system
reform, political institution improvement and social governing upgrading, there must be new changes in
the methods of government management of cultural creative industry. However, the basic function of
state and roles of government management will not change. As a result, with the progress of political
reform in China, the role of government management in cultural creative industry is worth continuous
attention.
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Abstract: Through literature retrieval and interview, this article puts forward that corporations should
establish specialized organizations with professional personnel to provide psychological assistance for
pre-retirees, including psychological counseling, psychological evaluation and service. This
psychological assistance program needs to start from the following three aspects: preretirement planning,
role reorientation and preparation for reemployment. It creates the “Three Combinations”- an innovative
work pattern which combines professionals with unprofessional personnel, psychological assistance
workgroups with entrusted corporations involvement and individual counseling with group counseling.
Key words: Pre-retirees; Psychological assistance; Psychological counseling; Psychological evaluation

1 Introduction
At present, few researches take pre-retirees as research objects both at home and abroad. Among
the few researches, researchers found great individual differences in individuals’ transition stage, from
work to retirement, nearly one third of the respondents had various degrees of difficulties during the
retirement transition (Barfield &Morgan, 1978; Braithwaite, Gibson&Bosly-Craft, 1986). In addition,
the researchers found that pre-retirees who lacked planning for post-retirement life, had no sense of
control over it and made no preparation for it, and thus they had difficulties in adjusting to
postretirement life and their life satisfaction was lower(Ekerdt,2001).Other researchers pointed out that
unconstructive patterns like pessimism, difficulties in change, negative attitude towards retirement all
made the retirement transition even harder. In addition, the psychological status and some relevant
factors before retirement might have influence on post-retirement life satisfaction and psychological
status.
From all above, psychological status of pre-retirees would influence retirement adjustment and
post-retirement life satisfaction; but the existing survey found that less than 10% of the workers in the
United States, had joined the official pre- retirement planning program (Ferraro, 1990). In domestic, Ma
Chengkui (2013) surveyed 1000 pre-retirees (female staff age 50 to 55, male staff age 55 to 60), only
151 people admitted corporations had simple conversations with them, accounted for only 15% of the
respondents; 652 people chose “hope to accept pre-retirement psychological education”, which was as
high as 65%; 678 people chose "hope the companies provide more psychological care for pre-retirees",
which was as high as 68%. Thus, on the one hand, corporations pre-retirees have a huge demand for
psychological assistance; on the other hand, corresponding psychological assistance provided by
corporations is seriously insufficient, almost a blank in China.
Under this background, more exploration and construction of the psychological assistance efforts in
Chinese corporations are necessary; concrete, feasible and innovative practice and approaches in
accordance with the reality are also crucial. It benefits corporations for more reference and basis on their
relevant psychological assistance, furthermore it helps pre-retirees to overcome negative attitudes and
come back to work with better state, helps them better adapt to the coming post-retirement life and feel
more satisfied with their life, and increase their extent of well-beings.

2 Present Situation of Corporations Psychological Assistance for Pre-retirees
The United States and Japan have more abundant experience in psychological assistance for
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pre-retirees. The main work of American psychological assistance is education program prepared by
some corporations to help pre-retirees adapt to retirement both mentally and physically. This education
program establishes an individual retirement guidance system, mainly including how to be mentally
prepared for retirement and how to plan post-retirement life. Japanese pre-retirement education emerged
and developed in 1970s when Japan entered an aging society, its purpose is to better realize the value of
retirees and help them to make a more smooth retirement adjustment, to be well prepared both mentally
and physically. Japanese pre-retirement education entails three parts: retirement preparation education,
life planning education and career life planning education. Some big corporations in China now start
introducing Employee Assistance Program (EAP), providing psychological evaluation, psychological
counseling, health education services for employees; they also begin to pay close attention to the mental
health status of employees. Currently, the following EAP corporations keep better developing
momentum, such as Human Dynamic, EAPs, EAPChina and China EAP Sercive Center, and they
provide services for well-known corporations, such as: JNJ, Alcoa, Agilent, CMCC, Bank of China,
Vanke, Maersk, Rio Tinto,etc. However, domestic psychological assistance for corporations employees
is still in the fledging stage since its scale is not large, many corporations lack relevant experience.
Moreover, they are devoid of relevant experienced professionals that can provide specific psychological
assistance for pre-retirees.

3 Contents of Psychological Assistance for Corporation Pre-retirees
3.1 Pre-retirement planning
Knowledge and planning are of great help to reduce pre-retirement anxiety and they are also
important for a more smooth transition from work to retirement, retirement planning helps to adjust
pre-retirees to their new life (Brammer&Abrego, 1981).Thus, corporation psychological assistance
should help pre-retirees with their pre-retirement planning and preparation. Pre-retirement planning
includes financial planning and activity planning.
In pre-retirement financial planning, corporations first need brief pre-retirees on information about
state and governmental pension polices; help retirees have a better understanding of their pensions, thus
they can avoid blind consumption or overestimation of their incomes. In addition, corporations should
arrange professional personnel to guide pre-retirees for more reasonable arrangement of their pensions,
make sure that no excessive overdraft and saving will severely influence their life quality, thus
corporations can help them with financial preparation and planning for the coming post-retirement life.
For instance, to support their children for the wedding expenditure or to buy property, some retirees
overdraw their pensions, which make them unable to afford a large sum of medical expenditure. If
children cannot take care of them and give them financial support, retirees may get into trouble and it is
difficult for them to keep a basic living standard. Thus, corporations should help employees make
detailed plan before their retirement, figure out the proportion of their pensions to assure their basic
lining, hence they can arrange their money reasonably and be prepared for the coming retiring life both
mentally and financially.
After retirement, individuals will depart from their work habits and patterns that have been shaped
over decades and at last they will break and change them. Pre-retirees need to plan their post-retirement
activities for better retirement adjustment. This requires corporations to assist them in making a general
plan about what they want to do in the future or what activities they want to participate, and trying to
establish non-work activity patterns, such as various recreational activities, physical exercise activities,
hobbies, etc. For example, if employees are highly devoted to work and their work involvement is high,
the sense of personal value and meaning mostly come from their work. If unprepared for retirement,
they may suffer a loss of sense of personal value and meaning along with their sudden retirement. So,
corporations should help employees with activity arrangement and planning and try to add some other
activities and hobbies to monotonous pre-retirement work, which also help them to be ready for
retirement. Practice shows that the more specific and more practical pre-retirement activity planning is,
the better post-retirement adaptation will be.
3.2 Role reorientation
Role theory indicates that the role of individual will change after retirement. If retirees can make
appropriate adjustment according to different roles, post-retirement life will be more comfortable, and
their life satisfaction will also be the higher. If they cling to previous roles and make no adjustment and
change, they are more likely to have mental disorders. This mental disorder may happen even as early as
in the pre-retirement stage. For example, some corporations will remove individuals from the former
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leadership positions one or two years before their retirement, at this time pre-retirees will be troubled by
role reorientation. Thus corporations should arrange relevant trainings for them to help them have more
comprehensive understandings of their own work. Reviews and summaries of the past work experiences
will make them know more about their gains, achievements and rewards; they will have a sense of
perfection and accomplishment and will not ignore these due to job transfer. For another, whether roles
of those pre-retirees have changed or are going to change soon, corporations should let them know
difficulties they will meet, rediscover their values as well as resources and specialties ignored by them;
assist them to design the ideal life patterns that they expected after retirement, so that they can be
well-prepared for retirement adjustment and transition. At the meantime, corporations can instruct
pre-retirees to take part in science popularization and education training works for communities or
poverty-stricken areas. They can experience diverse life pattern and sense of self-worth through practice,
thus overcoming retirement anxiety and preparing to exploit their remaining energy after retirement.
3.3 Preparation for reemployment
With the rapid population aging in China, social contradictions and the pressure of supporting the
old come to be a serious issue. How to reduce the pressure and safeguard the rights and interests of
retired population has become an urgent problem to be solved (An Xiaoli, 2012). Facing the challenge
of global aging, some western countries advocate raising retirement age and developing strength of
retirees as well as promoting social and economic development through elderly people’s employment
and reemployment. Besides, from the point of individual needs, both pre-retiree workers and their
children are confronted with great financial pressure due to the roaring commodity prices and house
prices. Moreover, Chinese parents and children are usually tightly bound to each other, thus many
pre-retirees hope that they can get reemployed within their capacity after retirement, they can reduce the
pressure and realize their values as well. Therefore, corporations should, according to their actual
situation, actively carry out skill training, management knowledge training and so on for pre-retirees and
help to improve their reemployment capacity and make well preparation for reemployment.

4 Exploration and Innovation of Psychological Assistance for Corporation
Pre-retirees in China
4.1 Working teams combining professionals with non-professionals
For the long run, corporations need to carry out employee assistance program, establish specialized
organizations with professional personnel to provide psychological assistance for employees, including
psychological counseling, psychological evaluation and service, and at the same time provide specific
psychological assistance for pre-retirees. However, in China, psychological assistance for pre-retirees is
still at the primary stage. Its development is limited by corporations’ economical development level,
managers’ philosophy level and lack of professionals, etc, thus it is hard for corporations to offer
professional help for pre-retirees. Under this circumstance, apart from bringing in relevant professionals
to take part in psychological assistance program, corporations also need to actively mobilize the
initiative of non-professionals. Nevertheless, passion is hardly enough for the work, it requires
individuals or teams in charge of the program to receive professional training and know some basic
mental health information, master basic listening and psychological counseling skills. So they can be
easily aware of mood and behavior changes of pre-retirees, pay more attention to them, listen to their
troubles, give understandings and supports as well as some actual assistance to them, help pre-retirees
solve their current psychological distress and difficulties.
4.2 As for operation, corporations set up assistance working team or entrust specialized companies
to take full charge of psychological assistance work
For a good performance of psychological assistance program, specialized organizations within
corporations need to be established. It also requires professionals to plan and carry out relevant activities.
All these efforts aim to help pre-retirees to receive a well-prepared and well-planned retirement life and
achieve a smooth transition and adjustment from work to retiring. However, from current development
situation, Chinese corporations, concerning cost-revenue relationship, are usually unwilling to establish
such kind of specialized organizations that equipped with full-time professionals. Thus, they can try
another way, namely entrusting professional EAP training companies to provide relevant counseling,
training and services. Besides, because pre-retirees will leave the corporations soon; the moment you
retire, you have no relationship with the unit, so concerning the interests, corporations usually don’t
want invest in such kind of area. Under this situation, relevant governments and departments should do
their part to promote psychological assistance program for pre-retirees through policies, coordination
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and unification of all resources etc.
4.3 Working pattern: combining individual counseling with group counseling
There are some similarities as well as individual uniqueness in pre-retirees’ psychological distress
and disturbance, they can’t be treated by the same way. Therefore, psychological assistance work for
pre-retirees, on the one hand, should depend on group education and coaching to deal with common
problems, such as pre-retirement planning, ability redevelopment, life design, career design and
promotion of reemployment ability. On the other hand, one-to-one individual counseling can be used to
solving individual problems, such as unreasonable belief in retirement issue, psychological disturbance
and psychological gap, etc. Group education and coaching can solve some common problems to help
pre-retirees accept their coming retirement and make preparation and planning for post-retirement life.
These problems include when faced with some possible difficulties in retirement, how to arrange postretirement activities well, how to find new job, how to plan and spare leisure time after retirement, how
to adjust negative moods and how to seek for community support. However, as for some particular
individual psychological disturbance and distress, one-to-one individual counseling is of great help.

5 Conclusion
Pre-retirement psychological status not only influences present work and life of pre-retirees, but
their life satisfaction and mental health after retirement. Corporation pre-retirees have a huge demand
for psychological assistance. However, corresponding psychological assistance provided by corporations
is seriously insufficient, almost a blank in China. However, domestic psychological assistance for
corporations employees is still in the fledging stage since its scale is not large, many corporations lack
relevant experience. Moreover, they are devoid of relevant experienced professionals that can provide
specific psychological assistance for pre-retirees. Under this circumstance, they can adopt the method of
combining professionals with non-professionals, psychological assistance teams with entrusted
corporations involvement and individual counseling with group counseling, providing psychological
assistance for pre-retirees from the following aspects: pre-retirement planning, role reorientation, ability
redevelopment and preparation for reemployment.
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Abstract: With the rapid development of economic globalization and the continuous improvement of modern
management methods, equipment manufacturing enterprises with opportunities, are also facing
unprecedented challenges. In the new competitive environment, if companies want to survive and develop,
they must use rational and scientific management methods to nurture talents. In this paper, RG
Petro-Machinery (Group) Co. Ltd , for example, by building equipment manufacturing enterprise innovation
ability evaluation index talent incubator, it uses structural equation modeling to make empirical analysis, and
some suggestions are provided to improve the innovative capacity of talent incubator.
Key words: Innovation talents and incubation; Incubation capacity assessment; SEM; RG petro-machinery
(group) Co. Ltd

1 Introduction
Equipment manufacturing industry is an important manifestation of the country's comprehensive
national strength and national defense strength. As knowledgeable ,technological and capital-intensive
industries, Equipment manufacturing technology innovation makes a big difference. Besides creative talents
largely determine the effect of technological innovation. So how to establish a reasonable mechanism to
improve the innovation of incubator of talent and to use scientific methods to evaluate their ability to hatch
plays an important part of promoting the development of the equipment manufacturing industry. Yang Bo
analyzed the problems of Gansu equipment manufacturing personnel support system and considered that
factors such as geographic and economic system caused the slow introduction of Gansu equipment
manufacturing personnel, the loss is serious. Crossman and Berdrow researched on talent management
capabilities by building five dimensions analytical model, including staff recruitment, Post-election, cognitive
abilities, and weighted application of staff assessment. They finally draw a conclusion that optimization in the
five aspects could bring efficient management of highly profitable.

2 Connotation And Factors of Innovation Ability of Talent Incubator in Equipment
Manufacturing Enterprise
2.1The meaning of innovation ability of talent incubator in equipment manufacturing enterprises
The innovation ability of talent incubator in equipment manufacturing enterprise is the ability of
equipment manufacturing enterprises, especially the management of human resources management
department employees with innovative talents to explore, develop, motivate and ultimately to achieve the
transformation of innovation[1].
2.2The factors that have impact on the equipment manufacturing business innovation talent
incubator capacity
Factors of equipment manufacturing enterprise innovation ability incubator of talent includes external
and internal ones.
(1)external factors
External factors include the level of the economic development of the country, the level of government
laws and regulations and policies, as well as other aspects of freedom of cultural life[2].The level of economic
development of the country largely determines the support and efforts of the state to the enterprise innovation,
enterprise innovation incubator of talent ;Government laws and regulations and policies can provide evidence
and adequately protect the interests of business and creative talents ,for enterprise management, enterprise
incubators and other creative talents ;DOF in cultural life mainly shows differences in cultural values and
degrees of innovation concerns.
(2)Internal factors
Internal factors include Innovative Talent Incubator investment, innovation and talent incubator
conversion platform and business innovation talent incubator output[3].Incubators of innovative talents need to
invest a lot of resources, tangible and intangible resources. Quality as well as how much to invest resources

Proceedings of the 11th International Conference on Innovation & Management

·915·

into has a profound impact on the ability of innovative talents hatch; Creative Talent Incubator conversion
platform is a talent incubator connection for innovative input and output incubation, also an important part of
the Intermediate conversion. Innovation Talent Incubator output is the final technological achievement after a
variety of innovative resources.
2.3The evaluation index of innovative talent incubator in equipment manufacturing enterprises.
According to the literature review, measure the ability of creative talents incubation equipment
manufacturers: innovative talents incubation conditions, innovative talent development opportunities for
personnel screening and the use of innovative, creative talents security systems, training methods and
innovative talent incubator hatching content and so on.
(1) innovative talents incubation: Good conditions are to provide a proper and perfect platform,
optimizing the system ,rationalizing the corporate hierarchy, establishing and improving the enterprise system
will have a positive effect.
(2) innovative talent development opportunities for personnel ：help to improve the level of individual
businesses, improve their creative abilities in order to promote innovation.
(3) screening and the use of innovative: establish long-term mechanism to improve screening for
personnel use, improve the overall strength of talent
(4) creative talents security systems: innovative personnel protection systems include job satisfaction,
treatment satisfaction, value reflects the degree of satisfaction with technology, knowledge sharing, promotion
opportunities, cooperative atmosphere.
(5) training methods and innovative talent incubator hatching content : improve training methods and
hatching content, pay attention and learn from each other and exchange between companies in the same
industry, the emphasis on employees and suppliers, mutual learning and exchange between the customer

3 Evaluation for the Ability of Innovation Talents and Incubation in RG
Petro-Machinery (Group) Co.Ltd
3.1 The model of evaluation
The ability of innovation talents and incubation in RG Petro-Machinery (Group) Co. Ltd is evaluated
by the situation of the company and the survey.
3.1.1 SelectEvaluation index
6 first-grade indexes and 23 second-grade indexes are proposed to evaluate the ability of innovation
talents and incubation in RG Petro-Machinery (Group) Co. Ltd. This evaluation is based on many factors, e.g.
the condition of innovation talents and incubation, the career, differentiation, application ,security and the
results of talents.
3.1.2 Structural equation model to build
(1) Structure equation
Structure equation is accepted in Statistics and analysis. The relation between explicit and implicit
variable is the emphasis in structure equation. The influence by each variable is analyzed by structure
equation. The ability of innovation talents and incubation in RG Petro-Machinery (Group) Co. Ltd is
evaluated by structure equation based on the index system.
(2)Model
Link the influencing factors of the ability to evaluate causality hatch and influencing .By models
affected by various exogenous variables , determine the quantitative relationship between the ability to
hatch. Incubation capacity includes: the condition of innovation talents and incubation, the development
opportunity of innovation talents, differentiation and application of innovation talents, the security of
innovation talents, the way of nurturing talents, incubation result and incubation ability. Besides it is to
be concluded they may have direct effects or indirect ones on the incubation result and the incubation
ability.
There are many hypothesis between the influence factors. H1: The condition of innovation talents and
incubation has a positive effect on incubation result; H2: the development opportunity of innovation talents
has a positive effect on incubation result; H3: differentiation and application of innovation talents has a
positive effect on incubation result; H4: the security of innovation talents has a positive effect on incubation
result; H5: the way of nurturing talents has a positive effect on incubation result; H6: incubation result has a
positive effect on incubation ability.
The structure equation model of the evaluation for incubation ability as Figure1.
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Figure 1 The Structure Equation Model of the Evaluation for Incubation Ability

3.2 The results of evaluation for incubation ability in RG Petro-Machinery (Group) Co. Ltd
3.2.1 Output and modification of the result
According to structural equation model operation , check the result by AMOS4.0 based on the model
Intuitively it presents various hypothetical path coefficients as well as the parameter estimation results. The
data is in Table 1.
Hypothesis
H1

Table 1 Route Coefficient Checking Chart
Route
C.R
coefficient(normalization)
0.519
15.422

P

Result

***

PASS

H2

0.862

34.019

***

PASS

H3

-.052

-1.130

.258

FAIL

H4

0.770

54.401

***

PASS

H5

0.650

43.137

***

PASS

H6

0.828

23.324

***

PASS

From the model parameter estimates , H1, H2, H4, H5, H6 are certificated through the estimated value
of parameters. The route coefficients are positive, and it has a significance. H3 is failed, the route coefficient
is negative and P is greater than 0.01,it doesn’t have a significance. So H3 is deleted and the result is modified
in Table 2.
Hypothesis

Table 2 Modification Of Model
Route coefficient(normalization)
C.R

P

Result

H1

0.407

13.102

***

PASS

H2

0.885

44.015

***

PASS

H3

——

——

H4

0.574

22.320

***

PASS

H5

0.603

45.035

***

PASS

H6

0.847

33.106

***

PASS

——

DELETE

3.2.2 Model result
In the results of the structural equation model, by observing the various indicators of load factor and
mutual path coefficients , the relationship between the observed variables, and the structure of the latent
variables and the observed relationship between variables can be caught. The output of model includes 3
effect sizes: direct effect, indirect effect and population effect. An intermediate variable is involved so that the
output is in Table 3.
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Table 3 Direct Effect, Indirect Effect and Population Effect in Normalization Model
Index factor

incubation result

incubation ability

The condition of innovation talents and incubation

0.407

0.345

the development opportunity of innovation talents

0.885

0.750

the security of innovation talents
the way of nurturing talents

0.574
0.603

0.486
0.511

4 The Innovation Ability Analysis of Talent Incubator in Rg Petro-Machinery
(Group) Co.
4.1 The conditions of the innovation ability of talent incubator
To the RG Petro-Machinery (Group) Co, the conditions of the innovation ability of talent incubator has
direct positive effect on the results, the estimate is 0.407.The assumption is when other variabilities, as
innovative talent incubation conditions upgrade a unit, the result will improve 0.407 unit. At the same time,
The indirect effect of the innovation conditions of talent incubator on the ability is 0.345.
4.2 The development opportunity of the innovation talents
The development opportunity of the innovation talents in the RG Petro-Machinery (Group) Co has direct
effect on the results. The index of the direct effect is 0.885,the index of the indirect effect to the ability of
innovation talents is 0.750.So the company should focus on the talents training, especially the development of
innovation talents.
4.3The security system of the innovative talents
The security system of the innovative talents in RG Petro-Machinery (Group) Co has direct effect on the
results ,the effect size is 0.574,the indirect effect size to the innovation ability of talent incubator is 0.486.The
security system of the innovative talents includes job satisfaction, treatment satisfaction, value reflects
satisfaction ,technology satisfaction, knowledge sharing, promotion opportunities, atmosphere of corporation,
these seven respect., their path coefficient is 0.415、0.698、0.480、0.433、0.595、0.520、0.410.The treatment
satisfaction, knowledge sharing, promotion opportunities have a decisive role. The way of hatching
creative talents in RG Petro-Machinery (Group) Co has direct influence on the results, the specific effect size
is 0.603,The indirect effect size of the ability of talent incubator is 0.511.But from a practical point of view ,in
the training of the creative talents, this company is just limited to internal training, mentor apprentice, spot
experience exchanging and Lack of external exchange of learning. So it should emphasize on the experience
exchanging between the enterprises of the same industry, and mutual learning and exchanging of staff and
suppliers, customers.

5 Conclusion
The innovation ability of talent incubator are influenced by the external factors, especially the internal
factors. The internal factors include innovative Talent Incubator investment, innovation and talent incubator
conversion platform and business innovation talent incubator output. These internal factors can be specified as
innovative talents incubation conditions, innovative talent development opportunities for personnel screening
and the use of innovative, creative talents security system, innovative talent training mode incubation and
hatching effects. The results show that talent incubator should emphasize on the condition of innovation
talents and incubation, the development opportunity of innovation talents, the security of innovation talents
and the way of nurturing talents.
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Abstract :We examined the relationship among Family Friendly Work Practices, Psychological Capital,
and Organizational Performance. Furthermore, we creatively identified the mediator role of
psychological capital, and the moderator role of Leader-Member Exchange Differentiation (DLMX).
According to the research, family friendly work practices and organizational performance present an
positively relationship.The corporations adopt effective FFWPs will enhance the organizational
performance. Moreover, those employees who in a high quality leader-member exchange team will
conduct more FFWPs to improve the employees’ psychological capital and otherwise the vice.
Key words: Family friendly work practices; Psychological capital; Organizational performance;
leader-member exchange differentiation

1 Introduction
The promotion of women’s social status and their changing thoughts lead to more and more
dual-career couples in modern world,which contributes to Family Friendly Work Practices(FFWPs)
become a new issue for human resource management. Data from 2002 National Study of the Changing
Workforce is showing that the women workforce’s perception is 49%, and this ratio has a tendency to
grow in the future(Bond & Prottas, 2003).Undoubtedly, this kind of phenomenon will have an great
influence on both work and family, the time of a person is limited and how they can save their time, it is
really a problem for the employees and the corporations. Researcher has found that various family
friendly work practices (FFWPs) can help the employee and employer do well with the balance of work
and family lives (Davis &Kalleberg, 2006). Especially for the dual-career couples, their desire of
FFWPs is stronger than others (Straub, 2011).
Most of the existing research about the FFWPs focused on it’s direct effect to the organizations.
Nevertheless, how can the FFWPs affect the organization performance is still unknown. In order to
explore the further mechanism, we turn our attention to the psychological capital, since organizational
performance comes from employee’s effective behavior, and such behavior comes from employee’s
positive psychology. Surely, psychological capital is a kind of positive mentality and it will have a great
influence on individual’s cognitive progress, job satisfaction, and personal performance(Zhang Xiaolin
& Zhang Shenglin,2012). Psychological capital was positively related to the organizational performance
(Zhong Lifeng,2007;Tian Xizhou,2009).Indeed, there are few researches caring about whether FFWPs
may have a positive influence on organizational performance via psychological capital. To identify the
relationship among them, and to explore the impacting mechanism, have significant importance for our
understanding the effects of FFWPs.

2 Literature Review
2.1 Family friendly work practices(FFWPs)
Many researchers have studied FFWPs, and defined it, some of the wildly known definitions are as
follows: FFWPs is the supportive plans and policies created by the employers ,which can help the
employees cope with the work and family life well (Glass & Finley, 2002). In their research, they
concluded FFWPs contain dependent care assistance, leave arrangements, counseling and referral
services and flexible work schedules. FFWPs involve flexible work schedules, telework, job sharing,
dependent care services, and special maternity leave arrangements,which can help the employees
produce more positive action and attitude towards both work and family life(Beauregard & Henry, 2009;
Durst, 1999; Wang & Walumbwa, 2007). It can be concluded that different researchers have different
division for FFWPs and some of typical views is showed in the Table 1.
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Table 1
Dimension
Author

Care
Assistance

Beauregard & Henry, 2009

☆

The Dimension of FFWPs
Flexible
Leave
CounseWork
Arrange-ment
ling
Schedules
☆
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Referral
Services

Telework

☆

☆

Durst, 1999

☆

☆

☆

Walumbwa & Wang, 2007

☆

☆

☆

☆

Lobel, 1999

☆

☆

☆

☆

☆

Glass & Finley, 2002

☆

☆

☆

☆

☆

☆
☆

From Table 1, we can know that most scholars would like to treat care assistance, flexible work
schedules, leave arrangement as the dimensions of FFWPs. However, there are few researchers
classified flexible work schedules and telework to the same dimension,but most prefer to classified
separately.In this paper, we make a conclusion about FFWPs, it it the corporation’s helping program to
the employees,and can be separated into four parts:Flexible work time, Telework, Leave policy and Care
service.
2.2 Psychological capital
Psychological capital is the combination of individual’s cognition about themselves, work, life
belief and attitude (Goldsmith, 1997; Tettegah, 2002). Then, psychological capital is an individual’s
positive mental ability, also it is a positive status for dealing with special tasks and it can be divided into
four components: optimism, hope, restoring force, and self- confidence (Luthans etc.al, 2005).
Psychological capital is the positive state of that helping predict individual index of high performance
work and happy work comprehensive,these states are good for the employee to produce positive
behavior,which make the individual work harder so that they can achieve a better performance and job
satisfaction(Avolio,B J & Gardner,W L & Walumbwa, 2004). Also the scholars have their own opinions
towards the division of psychological capital’s constitution and it is showed in the follow table 2.
Table 2
Dimension
Author
Goldsmith 1997

Selfesteem
☆

The Dimension of Psychological Capital
SelfToughOptimism
Hope
confidence
ness

Jensen 2003

☆

☆

Control
point
☆

Restoring
Force

☆

☆
☆

Larson 2004

☆

☆

Luthans 2005
Xizhou Tian
2009

☆

☆

☆

☆

☆

☆

☆

☆

Table 2 presents that Self-confidence and Optimism was classified into the dimension of
psychological capital by most typical scholars. Nevertheless, our article choose the division standard
which is self-confidence, optimism, hope, restoring force, created by Luthans in 2005, for it was
approved by most scholars and it’s authority.
2.3 Leader-member exchange differentiation
Leader-member exchange differentiation(DLMX) is a team level concept, it means the energy of
a leader is limited,so he may not exchange the seldom time to the subordinates equally in the
group,then ,this difference in the exchange quality is called DLMX (Erdogan & Bauer,2010).In the
progress of lead-member exchange (LMX), the quality of LMX from the leader with different
employees is also different for the resource invested in the quantity and quality of the two exchangers is
not the same, so the superior only establish relationship with insiders and they will get more support in
theirs works(Graen,1995). However, there existed trust,respect and high responsibility exchange in the
high quality exchange relationship.The employees are willing to achieve better performance in this
situation (e.g., willing to work overtime),and in return, they can get some privileges (e.g., closer to key
people or information) more promotions, and more authorization(Graen &Cashaman).

3 Hypotheses Development
3.1 Family friendly work practices and organizational performance
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There is no doubt that FFWPs is viewed as a tool to help the employee balance work and family
life and is is not the issue concerned by the women,but also by the men in nowadays (Grandey &
Michael,2007).FFWPs consist of different kinds of measurements and scholars have been studying them
separately. Both of flexible work time and telework can provide the works more freedom dominated by
themselves, and it will be more attractive for those who have more responsibilities for their family,also it
turned out to be they can achieve better performance(Lee & Hong,2011). Meanwhile, if the employee
can not get this welfare, it will have an negative impacts on their work attitudes and behavior, and then
their performance(Kim & Wiggins 2011). In addition, researchers found that care service which
included children and elder care program can help the employee to balance the work and family well,
which will result in positive psychology for work and high level of organizational
performance(Saltzstein et al.,2001). Nevertheless, the research about the influence of comprehensive
FFWPs to organizational performance is also numerous. Adopting FFWPs not only can make the
corporation the decrease the turnover,but also it can let the employee feel they get extra welfare and
support from company so that they will work harder and enhance performance(Durst et al.,1999). On the
basis of the previous research results about FFWPs and organizational performance, we hypothesize:
Hypothesis 1:Family friendly work practices is positively related to organizational performance.
3.2 Psychological capital as a mediator
Though there are so many researches about the influence of FFWP to the organizational
performance((Batt & Valcour, 2003),but scholars are not paying much attention to the mechanism about
how the FFWP can affect organizational performance( Ngo, Foley, & Loi, 2009). According to
motivation evaluation theory, when a person motivated by something , it will stimulate he or she
produce a positive psychology,as well as a more effective performance (Judge,1997) .Certainly ,just as
the way that if the corporation conduct FFWPs, the employee will get more supports to handle the
balance of work and family so that they can immerse in the happy atmosphere ,which will influence
individual’s behavior and then make them finish the task much more better.
There is no doubt that many scholars have been studying the relationships between psychological
and organizational performance.So many researches have proved that psychological capital and it's
components have an positive influence to staff’s job satisfaction and work performance,those workers
who have a higher level of psychological capital would rather to finish their work better. For
example,the relationship between psychological capital and organizational performance is examined and
the examination indicated that optimism, hope, restoring force, and self-confidence,this four dimensions
of psychological,are all positively related to the worker’s performance and the overall psychological
capital relationship stronger(Luthans etc.al, 2005).In summary, we hypothesize:
Hypothesis 2:Psychological capital mediates the relationship between FFWPs and organizational
performance
3.3 Leader-member exchange differentiation(DLMX) as a moderator
The exchange Differentiation can explain powerfully it’s influence to the individual and the
group.There existed both high and low level quality of the LMX in an organization and the leader divide
the people into insider and outsider based on this differentiation. The insiders is proved to be more lucky
to get more convenient resources which contribute to their performance promotion,job satisfaction
increase easier (Deluga,1998).
In addition, social exchange theory stressed all people’s behavior are dominated by the possible
exchange activities which can bring them incentives and rewards. The employees is willing to exchange
with the leaders with high quality and numbers of quantity so that they can get more information from
them, if they do that, they can enjoy their work and show more passion to it(Lambert, 2000), hence
according to the social exchange theory,if the employer offers the FFWPs to the employees, they will
decrease their work and family conflict leads to their sorrows, meanwhile, increase their work and
family balance contributes to their happiness and all of this two kinds of states result in a high
psychological capital.In summary, we hypothesized:
Hypothesis 3:DLMX moderates the relationship between FFWPs and psychological capital such
that DLMX has a positive effect on psychological capital. In the high quality of LMX team ,the leader
would rather to implement FFWPs to increase the employees’ psychological capital.

4 The Construction of a Research Model
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Figure 1

Organizational
Performance

The Concept of Full Relationship Model

Existing researches presented the relationship between FFWPs, psychological capital,
organizational performance and leader-member exchange differentiation as showed in the above
conceptual model. Psychological capital mediates FFWPs and organizational performance. When the
corporations carry out FFWPs , it will let the employee decrease the annoyance for the work and family
conflict and benefit from this work and family mutual concordance,which induced employee’s
positively psychology, attitudes, and behaviors,as well as performance. Additionally, during the progress
of management, the time and resource of a leader is terminate,so this guidance may not treat all the
members equally, and some of them can get the high quality of LMX, and the other will get the low
quality of LMX, this kind of difference(DLMX) can moderate FFWPs and psychological capital. In the
high quality of LMX team, the leader will carry out more FFWPs to improve employee’s psychological
capital, if in the low quality of LMX, the situation is opposite.

5 Conclusion
This study investigated the effects of FFWPs on organizational performance and added the
mediation of psychological capital and the moderation of leader-member exchange differentiation.Most
of the previous studies about FFWPs are about it’s direct influence to organizational commitment,
organizational citizenship behavior, turnover intention, organizational performance et., but few of them
do systematic and depth research about it. This article have studied previous researches and sorted out
the relationship among FFWPs, psychological capital, organizational performance and leader-member
exchange differentiation. Finally, we get the hypothesis is that FFWPs is positively related to
organizational performance , psychological capital mediates FFWPs to organizational performance,
leader-member exchange differentiation moderate FFWPs to psychological capital, hence we can know
that if the enterprise want improve it’s firm performance, please conduct effective FFWPs suit for
yourself.

Reference
[1] Avolio, B J,Gardner,W L,and Walumbwa. Unlocking the mask:A look at the process by which
authentic leaders impact follower attitudes and behaviors[J]. Leadership Quarterly, 2004,15 (6):
801-823
[2] Bond, J. T., Thompson, C. A., Galinsky, E., & Prottas, D. Highlights of the 2002 national study of
the changing workforce [M]. New York: New York 7 Families and Work Institute,2003
[3] Batt, R., & Valcour, M. Human resource practices as predictors of work-family outcomes and
employee turnover [M]. Industrial Relations, 2003,42, 189–220
[4] Beauregard, T. A., & Henry, L. C. Making the link between work-life balance practices and
organizational performance [M]. Human Resource Management Review, 2009,19, 9-22
[5] Casper, W. J., & Buffardi, L. C. Work-life benets and job pursuit intentions: The role of anticipated
organizational support [J]. Journal of Vocational Behavior, 2004,65, 391–410
[6] Deluga, R.J. Leader-Member Exchange Quality and Effectiveness Ratings[J]. Group & Organ
-ization Management, 1998, 9（23）:189
[7] Davis, A. E., & Kalleberg, A. L. Family-friendly organizations? Work and family programs in the
1990s [J]. Work and Occupations, 2006,33, 191–223
[8] Erdogan, B., & Bauer, T. N. Differentiated leader-member exchange: The buffering role of justice

·922·

Proceedings of the 11th International Conference on Innovation & Management

climate [J]. Journal of Applied Psychology, 2010, 95, 1104–1120
[9] Graen,G.B,Cashaman C.J. A role-making model of leadership informal organizations:A
developmental approach[A]. In:Hunt J,Larson L, Leadership frontiers[C]. Kent: Kent State
University Press,1975:143-166
[10] Graen, G.B and M. Uhl-Bien. Relationship-based Approach to Leadership: Development of
Leader-Member Exchange（LMX）Theory of Leadership over 25 years: Applying a Multi-level
Multi-domain Perspective [J]. Leadership Quarterly, 1995, 6 （2）:219-247
[11] Goldsmith,A H,Veum,J R,and Darity,W J.The impact of psychological and human capital on
wages[J]. Economic Inquiry,1997,35:815-829
[12] Gallie, D., Felstead, A., & Green, F. Employer policies and organizational commitment in Britain
1992-97 [J]. Journal of Management Studies, 2001,38, 1081-1101
[13] Glass, J., & Finley, A.Coverage and effectiveness of family-responsive workplace policies [J].
Human Resource Management Review, 2002,12, 313–337
[14] Grandey, A. A., Cordeiro, B. L., & Michael, J. H. Work-family supportiveness organizational
perceptions:Important for the well-being of male blue-collar hourly workers? [J]. Journal of
Vocational Behavior, 2007,71, 460–478
[15] Judge, T.A., E.A. Locke, and C.C. Durham, The dispositional causes of job satisfaction: A core
evaluations approach [J]. Research in Organizational Behavior, 1997,19: p. 151-188
[16] Judge,T,and Bono,J.Relationship of core self evaluations traits-self esteem, generalized self
-efficacy,locus of control,and emotional stability-with job satisfaction and job performance:A
meta-analysis [J]. Journal of Applied Psychology,2001,86(5):80-92
[17] Kim, J., & Wiggins, M. E. Family-friendly human resource policy: Is it still working in the public
sector? [J]. Public Administration Review, 2011,71, 728-739
[18] Lambert, S. J.The link between work-life benefits and organizational citizenship behavior [J].
Academy of Management Journal, 2000, 43, 801-815
[19] Luthans, K.W. and S.M. Jensen The linkage between psychological capital and commitment to
organizational mission :A study of nurses [J]. Journal of Nursing Administration, 2005,35(6):p.
304-3101
[20] Luthans F，Norman S M，Avolio N B，Avey J B．The mediating role of psychological capital in the
supportive organizational climate-employee performance relationship [J]. Journal of Organizational
Behavior,2008( 2) : 219-239
[21] Lee, S. Y., & Hong, J. H. Does family-friendly policy matter? Testing its impact on turnover and
performance [J]. Public Administration Review, 2011,71, 870-879
[22] Ngo, H., Foley, S., & Loi, R. Family friendly work practices, organizational climate,and firm
performance: A study of multinational corporations in Hong Kong [J]. Journal of Organizational
Behavior, 2009,30, 665-680
[23] Straub, C. Antecedents and organizational consequences of family supportive supervisor behavio
-r: A multilevel conceptual framework for research [J]. Human Resource Management Review,
2011,22, 15-26
[24] Tian Xizhou,From human capital, social capital to psychological capital: the new orientation of
human resources management [J]. Business Research,2009(In Chinese)
[25] Zhang Xiaolin, Zhang Shenglin.Job Insecurity, Psychological Capital, and Employee CreativityThe Moderating Role of Organizational Innovation Climate. Proceedings of 2012 IEEE ISMOT,
2012
[26] Zhong Lifeng.The influence of Psychological capital to employee’s performance, organizational
commitment, organizational citizenship behavior[J]. Journal of Psychology,2007,39 (z): 328-334(In
C hinese)

Proceedings of the 11th International Conference on Innovation & Management

·923·

Research on the Innovation of Human Resource Management Model
of University Teachers
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Abstract: In this paper, by using the methods of document research, survey research and so on, the
author puts forwards some new reflections on the human resource management of university teachers.
Through the introduction to the connotation, the importance and research status of human resource
management model of university teachers, the author holds the view that some problems exist in the
current human resource management model of university teachers in China, such as the lagged concept
of management, the inaccurate performance evaluation, and the inappropriate incentive measures. With
the actual situation being taken into consideration, via the innovation of the concept, system, evaluation
and incentive mechanism of the current management model, the author constructs the innovative human
resource management model of university teachers, and gets the conclusion of how to make it more
scientific, standardized and democratic.
Key words: Innovation; University teachers; Human resources management; Model

1 Introduction
At present, colleges and universities have become not only the main national base of knowledge
innovation and the important cradle of the innovation spirit and innovative personnel, but also the main
source of high-level creative talents. Colleges and universities need to improve the quantity and quality
of human resources. Human resources development is the fundamental way to improve the
competitiveness of colleges and universities. Foreign scholars, research institutions and related
department attach great importance to the research on human resource management in colleges and
universities. They also focus on how to improve the quality of higher education and the construct the
first-class universities.In the book The Principal- Creative Leadership for Effective School, from the
angle of the human resource management responsibility of principals, Ubben, Hughes and Noris
discussed[1] on how different functions are combined and fused with the concepts, policies, processes
and practice related to the process of human resource development. They put emphasis on two functions
among them: the development of specialized majors and personnel assessment. Fred C. Lunenburg and
Allan C. Ornstein[2] published Educational Administration: Concepts and Practices. This book
introduces the whole process of human resource management of American schools, which includes
human resource plan, recruitment, selection, training and development, performance assessment and the
salary. Foreign researches on human resource management model of university teachers are
comprehensive and systematic, and they have been very mature both in theory and practice, and the
model of operation also tends to be unified and stable. But because of the different national conditions,
with the introduction of the concept of human resource management, in China, the human resource
management models are arousing more and more attention of scholars. Although this research began in
the 1980s, it has developed rapidly with remarkable achievements. In the article Analysis on the
Incentive Problem of Human Resource Management of University teachers, Professor Duan Genliang[3]
holds the view that the main task of human resource management of university teachers should be
reinforcing the human resource management concept, building up the environment which is good for the
innovation of talents, enhancing the management and being donated to the reform, improving the
performance evaluation, establishing the innovation model for the talents to show themselves and
consolidating the construction of the managers’ staff of human resource management of universities. In
another article Some Theoretical Problems on Human Resource Management of University Teachers,
from the angle of scientific decision-makings, Professor Zhou Zuoyu[4] analyzed the human resource
management model, the relationship between procedures of decision-makings and the human resource
management of universities. From the expedient management to the strategic management, finally the
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measures of developing human resource management of universities are put forward. His research is the
model of success of applying the method of decision-making system to the human resource management
model of universities. The researches of domestic scholars enrich the theory of human resource
management of universities in China and provide the scientific thoughts and methods for the
improvement of this theory. However, from the analysis of the current situation, many problems exist in
the human resource management of university teachers in China, especially the management model,
which has seriously restricted the development of universities in the new period and new environment.
Therefore, it is an irresistible trend to innovate the human resource management model of university
teachers.

2 The General Introduction to the Human Resource Management Model of
University Teachers
2.1 The connotation of human resource management model of university teachers
The term “human resources management of university teachers” refers to such a system inside
which the universities rationally match, control, integrate and develop the human resources of university
teachers with modern human resource management concepts, methods and principles; meanwhile, the
universities also guide the teachers’ thoughts, behaviors and concepts, in order to realize the consistency
of teachers and the aims of universities. Its basic connotation is a kind of school management model
based on the overall development strategy of universities, with the core of studying, making, planning
and implementing the talents strategy which is in line with the strategic objectives of school, and the
primary task of this management model is to improve the teams’ and individual’s performance which is
in accordance with the strategic objectives strategic goals, in order to enhance the competitiveness of the
university talents, and to realize final target of maximizing economic benefit of schools and the society.
The innovative concept of human resource management model first appeared in America, and had great
impact on the management theory, including Harvard model, Gust model and Storey model. The
domestic scholars have also proposed human resource management model which is suitable for our
country, including 6P model, the building model of human resource management, the flexible incentive
model, the diversified talents demands, and so on. And the human resources management model of
university teachers is the application of the above theories to the practice of the human resources
management of university teachers. According to the document research, the general mode of operation
including planning (post), recruitment (talents), training (training, skills improvement), performance
appraisal (the basis of reward and punishment), incentive mechanism (mental and material),
development (personal occupation career planning).
2.2 The importance of innovating the human resource management model of university teachers
The university has abundant human resources. And the teachers in Colleges and universities are an
important part of national knowledge innovation and the high level talent teams, and they are the strong
force and power source of implementing the rejuvenating strategy and the talent strategy. University
human resource determines the quality of talents cultivation, and the overall quality of human resources
of colleges and universities depends on the level of human resources management. To strengthen the
development and management of human resources of university teachers, and to innovate the human
resources management model of university teachers, can promote the development of teachers and the
reasonable and orderly flow of the teaching staff. This can also strengthen the key position of teaching
and scientific research, and inspire the enthusiasm, potential and creativity of teachers. This is also to the
benefit of developing an innovative university teaching staff with reasonable composition, superior
quality and the team spirit. All of these will be of great importance to the strategy of universities’
development and China's social and economic development.

3 The Main Problems of the Current Human Resources Management Model of
University Teachers
At present, in China, the problems existing in the human resources management of university
teachers are still quite prominent, which restrict the quality of education and teaching efficiency.
3.1 The concept of human resources management of teachers is lagging behind
The university management mechanism in our country is the product of the times of planned
economy system. The administrative organization principle acts as the guidance of the current operation
model of universities. In the university management model, the administrative power lies in the central
position. The administrative departments not only dominate the management of affairs, and also the
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academic affairs. In China, the human resources management model of universities teachers are formed
on the basis of this traditional planned economy. Seen from the present situation, the knowledge of
human resources management of university teachers is not very scientific, and it doesn’t reflect the
concept of “people-oriented”, and it still couldn’t get rid of the control of planned economy ideology. In
universities, the proportion of the teaching management staff is very large. Influenced by the idea that
administration should occupy the leading position, the administrative staff takes themselves as the
supervisors, while the teachers are under the circumstances of being supervised. The administrators
should provide service for teachers and solve their worries, but in reality, they haven’t sufficiently
embodied the service consciousness. At the same time, influenced by the ides of “officials dominate
everything”, in the process of personnel recruitment, professional titles evaluation, incentive system and
other academic activities, administrative power is still taking the dominant position, which results in the
unhealthy atmosphere of attaching importance to the administration while ignoring the academics. This
is against the development and management of the teaching staff.
3.2 The system of human resources management of university teachers is not scientific and
standardized
In the human resources management of university teachers, we should comprehensively and
scientifically design the system of recruitment, training and promotion, and create a good environment
for the development of teachers. Without a healthy system as the insurance, it’s difficult to optimize
teachers’ development. Presently, there exist the mechanism defects in the recruitment, training and
promotion of the management system of university teachers. First, the recruitment system pays too
much attention to the degree of education instead of one’s ability. When selecting talents, many colleges
and universities take the education backgrounds, the graduating academy and scientific achievements as
the main condition, while the teachers’ professional moral, scientific and cultural qualities and the
teaching levels have been neglected. In the long run, it’s against the harmonious development of human
resources in colleges and universities. Second, the teachers’ training system lacks the overall plan. At
present, in the management of university teachers in China, we usually pay attention to the recruitment
of talents instead of the cultivation; we pay attention to the possession of talents but not the activation;
we pay attention to the professions while we ignore the skills and morality. These have greatly
influenced the efficiency of human resources and intensified the drain of high-level talents, and are also
becoming the main factors of restricting teachers’ teaching level and scientific research ability. Because
a lot of universities lack the correct cognition of talents, they usually use the attractive conditions to
recruit the talents, but after being recruited, their development mainly depends on themselves. The
training mainly centralizes on the relative laws and regulations in the form of traditional assembly
learning. This kind of training is designed for the majority aimed at unified training requirements, and
emphasizes the training scale and efficiency, but it ignores the diversity and personality of teachers’
demands, and also restricts the diversified development of training models. At the same time, during the
process of self-development, most of the initiative individual training is utilitarian. Teachers participate
in training in order to deal with the professional title evaluations and promotions instead of the demand
to improve their teaching levels. Third, the promotion system pays more attention to the quantity than
the quality of academic achievements. Professional post promotion is the main platform for the growth
of teachers. The general approaches of professional title evaluation are to calculate the individual
performance, the number of class periods, teaching and research achievements, and then to get a score
for all these performances. This score is the main standard of measurement and evaluation. Therefore, in
order to get a higher score, teachers will make efforts to collect the relative materials and accumulate
scores, but they will not pay attention to the quality of programs and papers. This will be harmful to the
construction of the university teaching staff. What’s more, many universities set the indexes, and
the evaluation and the engagement are not divided, which leads to the result that the professional titles
evaluation becomes very intense. The idea that “once being engaged as the professor, they will be the
lifetime professors” is still dominating the promotion system. Some teachers really work very hard for
the professional titles evaluation, but, once they were engaged, they will stop to relax and not to work as
hard as before. This phenomenon is very common among university teachers, especially after being
hired as the professors.
3.3 The incentive mechanism of human resources management of university teachers is not perfect
Presently, incentive mechanism and performance appraisal are important means to promote
teachers’ progress. The lack of effective incentive mechanism and performance appraisal methods in the
current human resources management of university teachers results in a decline of teaching morality
level and the overall quality of teachers. First, for the purposes of motivation and evaluation, too much
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attention was paid on the results, and the meaning of promotion itself is neglected. To encourage
teachers to enhance their teaching level and scientific research ability, different kinds of assessments
were employed. But in practice, the assessment itself is always wrongly taken as the final aim, while
neglecting the judgment to the intrinsic value which has the practical significance to teachers’
development. Second, the subject of assessment pays more attention to the evaluations conducted by
others while neglecting the self-evaluation. Presently, the assessment of university teachers mainly relies
on the evaluations conducted by others, such as the leaders, the experts, colleagues and students.
Undeniable, “he comments” is an important means of evaluation of teachers, and it is also an important
form of democracy. But few teachers can truly participate in the evaluation. Third, the content of
evaluation pays more attention to scientific research ability and neglects the teaching ability. Because
the scientific research is taken as the major index of the evaluation of universities, the scientific
research achievements can bring the reputation and resources for the universities, so universities lay
emphasis on the scientific research for survival and development. Therefore, the assessment of teachers
becomes very utilitarian and practical, and the proportion of scientific research achievements becomes
larger. The amount of scientific achievements is closely related to teachers’ interests. Influenced by
the scientific research-oriented policy, teachers have to devote most of their energy into publishing
papers and programs researches, and not enough emphasis was laid on teaching, which has affected the
quality of teaching and weakened the teaching function of universities. The evaluation of scientific
research also emphasizes the quantity while ignoring the quality. Academic quality is the insurance of
the vitality of knowledge, but in practice, this scientific law does not get the respect it deserves.

4 Researches on the Innovation of Human Resource Management Model of
University Teachers
4.1 The innovation of the concept of human resource management model of university teachers
The innovation of the management concept is the premise and the basis of implementing the talents
strategy and the overall innovation of human resource management. First, we should establish the
people-oriented concept which takes the talents resource as the first resource. We should break the
normal procedure to select and cultivate the talents, and construct the consensus atmosphere of
“respecting the knowledge, the talents and the creativity” in universities. Second, it’s necessary to
establish the concept of talents exploitation. The human resource management department should
transfer from the traditional personnel administrative work of selection, employment, evaluation,
rewards and punishment, allocation, appointment and dismissal, salaries and welfares. They should
establish the concept that exploiting human resource is the center task of the universities’ human
resource work. The core of the management of teachers should transfer from regulating their external
behaviors to the control and supervision of the development, inspiration and providing services for
teachers. The echelon construction and potential development of human resource should be the priority
among human resource management, in order to achieve maximum efficiency. Third, there should be the
concept of collaborative innovation. Collaborative innovation is to fully mobilize the innovation
resources in all respects, with value-added knowledge as the core, via the breakthrough of the system of
diversified innovation bodies which includes universities, enterprises, research institutes, government,
financial institutions, and through the multi-agent interaction, break the idea that talents must belong to
the unit. Talents belong to the society and should have a rational flow in the society. Third, we should
establish the concept of cooperative innovation. Cooperative innovation means to fully mobilize the
innovation resources in all respects, with realizing the added value of knowledge as the core, via the
breakthrough of the systems of diversified innovation subjects which include universities, enterprises,
research institutes, government and financial institutions, to realize the cooperative interaction among
different subjects, to realize the cooperative interaction among different subjects, and to break the idea
that talents must belong to a certain unit. Talents should have the rational flow because they belong to
the society. Teachers’ innovation ability can be enhanced through the cooperative innovation among
universities. The scientific research, personnel training, scientific research services and other
undertakings can also be fully developed. Fourth, it’s important to establish the systematical concept of
human resource management. There are many problems exist in present human resource management,
such as the huge management institutions, the exaggerated administrative function, the superfluous staff,
and the low efficiency. If we don’t change the present conditions and strengthen the reforming measures,
the resisting emotion will appear among teachers, and their enthusiasm will be defeated. Their support
and acknowledgement of the universities’ reforming measures will be weakened. So we should establish
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systematical concept of human resource management and adopt the innovative human resource
management model, and establish an environment which is truly beneficial to the development of talents
and inside which the talents are respected, protected, cultivated and encouraged.
4.2 To innovate the human resource management system of university teachers
First, we should draw up the human resources plan of teachers according to the development
strategy of universities. In line with the long-term development strategy of universities, we should
scientifically predict and analyze the supply and demanding condition of teaching staff in the future
period, and thus make the corresponding recruitment plan, development plan, the wages and welfare
plan and the occupation development plan for teachers, in order to ensure the quality and quantity of the
talents needed by universities in certain period of time and certain posts. Second, we should strengthen
the standardized construction of teachers’ posts. The construction of post criterion includes the post
analysis and post assessment. The post analysis refers to the research and definition of the composing
elements of posts. The post analysis includes post description and post qualification. The post analysis
focuses on the establishment of the model of teachers’ post competency quality, which includes the
professional knowledge, professional skills and psychology qualities. The post assessment, which means
to analyze and judge the relative value of all teachers’ posts of a university according to the posts duties,
qualifications of holding the posts, posts characteristics and other factors of different teachers’ posts, is
the basis of the posts salary system. The construction of teachers’ post criterions is the basic work of the
human resource management of university teachers, and it is also the most basic task of breaking
through the management of university teachers’ positions and to establish the new posts management.
Third, a scientific and rational system of human resource recruitment should be established.
Modern human resources management concepts and methods should be introduced into all the links of
this system which includes recruitment, selection, employment, recruitment and evaluation. Among all
these links, the selection is the most important process. The selection of teachers includes the elementary
selection of resumes, the interviews, the written examination, and the psychological evaluation and
other selection means. The posts engaging system of the entire teaching staff must be introduced. As the
human resource managers, they must master modern recruitment philosophy and recruitment
techniques. Fourth, the scientific and rational system of human resource training and development
should be established. Modern training concepts and ways should be carried out during all the
procedures including the assessment of the requirement of training, making the training plan, the
implementation of the plan and the assessment of the training effects. Meanwhile, the perfect system of
teachers’ personal occupation career plan should be established. The personalized system of teachers’
professions development should be established on the basis of studying the characteristics of universities
and the development rule of scholars.
4.3 To innovate the evaluation and incentive mechanism of human resources management of
university teachers
First, the scientific mechanism of human resource performance evaluation of teachers should be
established. In the content of evaluation, the performance of evaluation of university teachers should
follow the characteristics of university teachers’ jobs, and the quality of their work should be the core of
the evaluation. The workload, working ability, and the working approaches should also be taken into
account. The method of assessment should adhere to the principle of combining the
academic measurement and peer evaluation. The assessment process should include the links of
self-evaluation, evaluation conducted by the superiors and peer evaluation, in accordance with the
principles of being fair, standard and scientific. As to the teaching evaluation, the students’ evaluation
should also be added up into the whole evaluation. The results of evaluation should be linked up with
the annual salaries and the professional career development of teachers. Second, the teachers’
salary system should be improved, and the scientific and reasonable incentive mechanism for teachers
should be established. The rational salary system should be established on the basis of scientific posts
evaluation. Based on the evaluation of teachers’ ability, the rational system of technical ability salary
should be established. Based on the scientific evaluation of performance, the rational system of
performance salary should be established, so as to improve the system of teachers’ posts technical
performance salary, and probe into establishing the annual salaries system. While improving the material
inspiration, we should also develop other incentive systems, such as the glory encouragement,
promotion, training and environment inspiration and so on.

5 Conclusion
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In short, universities must face the shortages of human resources management and development
of teachers. With the center of the orientation, the target of running schools, the rational plan and the
optimization of the allocation of human resource, universities should manage and develop the human
resource of teaching staff with innovative concepts and approaches, and give full play to the
talents resources of universities, in order to promote the sustainable and rapid development.
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Abstract: Through literature research, descriptive research method, system science approach, this paper
puts forward the innovative management of sportsmanship and discipline by “substituting rewards for
punishment”, which aims to quantify sportsmanship and discipline through objective management and
process management. While giving material rewards to athletes for good competition results, both
material rewards and non- material rewards are used to praise athletes' performance in sportsmanship
and discipline. In the context of competitive sports, it puts effort into intensifying image of sporting
powers and expression of athletics spirit as well as advocates for fading out score-only idea, which
accommodates the development of competitive sports, evolution requirements of sports spirit as well as
the establishment of a sport power.
Key words: Management innovation; Sports; Sportsmanship and discipline; Substituting rewards for
punishment

1 Introduction
It is complicated and arduous to maintain sportsmanship and discipline in the long term. In every
sporting event, especially in the world-class competition, all participating units have to be tested by
performance as well as sportsmanship and discipline. Both “hard” tasks are strictly required by such
ways as signing a responsibility document, which renders it effective to some degree as palliatives.
However there still exist some unsatisfactory aspects. It is worth exploring how to strengthen the
construction of sportsmanship and discipline through focusing on the athletes' inner needs and
supervising over the athletes’ reputation by public opinion.
The fifth and sixth articles of “Implementation Measures on rewarding athletes and coaches”
(hereinafter referred to as the “Measures”) issued by National Sports Commission of PRC and the
Ministry of Personnel of PRC have clearly regulated athlete rewards for their ranking and for setting a
world record as well as an Asian record and quantified rewards of athletes who have won a prize in the
Olympic Games, the Asian Games, the World Championships, the World Cup, the Asia Championships
and other competitions. Meanwhile, according to the third article, rewards of athletes and coaches
should be assessed in an all-round way, based on their performance in the game (training), political
ideology, moral style, the concept of the rule of law and other aspects. According to the eighteenth
article, the amount of bonuses of those athletes and coaches who are poorly-performed in or punished
for political ideology, moral style, discipline and other aspects, can be reduced or be deprived of with
discretion after the approval by the National Sports Commission of the handling opinions by the
national association of a specific sport item. “Measures” do not quantify the sportsmanship and
discipline, which results in phenomena of result-only and distributing bonus merely according to medals
gaining, the survey found that, specifically in the following areas.
First, corporate marketing aimed at athletes gold medal. The marketing value of an Olympic
champion is indeed very attractive, usually, enterprises give free mansion or luxury car. However,
enterprises and athletes mostly just look at the money, because too closely associated with money, the
public welfare image of Olympic champions has not been a good shaped and maintained,or even
damaged.
Second, the government following the crowd rewards encourages “money worship”. From the State
General Administration of Sport to the province, city, county and other local governments of multi-level
rewards, coupled with enterprises rewards , the incentive income of an Olympic champion are more than
500 million, individually also doubled. As a result, after won the gold medal, some of the collective or
individual image underperforming in stadium, still get rewards, which can not bring a positive impact to
the sportsmanship and discipline.
Third, the athlete's public image is not good. The London Olympic Games’ slogan is “Inspire a
generation”, but the individual champion individual daily behavior contrary to the positive, good social
image. Such as two swimming gold medalist Sun Yang appears foul language and driving license events,
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badminton “Super Dan” throwed badminton racket and played coach.
Based on the “Measures”, the ideological construction of strengthening sportsmanship and
discipline through “Substituting rewards for punishment” is to quantify athletes’ performance in sports
by establishing a scientific objective and process management system, to reward those with excellent
performance both in material and non-material aspects and to give less or even no rewards to those with
poor performance so as to serve the purpose of keeping rewards as the main and substituting rewards for
punishment. In terms of material rewards, with the original rewards unchanged, an additional funding
can be used to reward those outstanding in maintaining sportsmanship and discipline; or proportionally ,
a part of performance bonuses is used to reward the outstanding athletes and no rewards is available to
poor performer. In terms of non-material incentives, by quantifying sportsmanship and discipline of
athletes in every national and international competition as well as other major sporting events,
informatization management is conducted and moral quality file of athletes is established to take the
accumulative points. Those who rank top will be announced to the public so as to be supervised by the
public.

2 Theory Foundations
2.1 “Substituting rewards for punishment” is in accordance with the management principle of
Positive and Negative Incentive theory [1]
Among incentive strategies, a positive incentive means applying the stimulating art with positive
meaning like affirming, acknowledging, praising, rewarding, trusting to the incentive object; while a
negative incentive means applying the stimulating art with negative meaning like negating, restraining,
desolating, criticizing, punishing to the incentive object. Being complementary to each other, positive
stimulation and negative stimulation motivate people from different angles. A positive stimulation
motivates individual by encouraging individual to perform in accordance with the expectation of
organization for a higher frequency of such performance. Negative stimulation is two-fold. From
material front, the lost will be doubled if what is supposed to get is not there. What's more important is
that psychological impact will influence the behavior.
“Substituting rewards for punishment” accords with the art of positive stimulation and can reach
the management goal by means of rewarding. Meanwhile, it also accords with the art of negative
stimulation; that is to say, under the same condition, that someone got what you didn't get is a
punishment in one way. By establishing positive role models and eliminating the evil, it creates sound
social atmosphere and generates intangible and positive code of conduct so as to make the behavioral
guidance of the entire group more optimistic and more energetic.
2.2 “Substituting rewards for punishment” embodies “people-oriented” idea [2]
“People-oriented” idea is not only a strategy of managing state affairs, but also a leading style or
management concept of administrators. People-oriented management refers to a series of management
activities that, during the management process, inspire and mobilize people's initiative, enthusiasm and
creativity with people as the starting point and the focus, so as to realize the mutual development of
individual and collective. The basic idea of people-oriented management is that men are the most basic
elements in the management and that men are active and can interact with environment. People-oriented
management takes man’s all-round development, the premise of the collective development and the
social development, as the core. The basic principles of people-oriented management refer to pay more
attention to individual’s needs and encouragement, to organize, to foster, to design, and to take people as
the center.
As the embodiment of humanized management, “substituting rewards for punishment” focuses on
inspiring and mobilizing the initiative, enthusiasm and creativity of people for a mutual development of
individual and team through the mechanisms of material incentive and spiritual incentive, competition
pressure and the target responsibility pressure, and the institutional standard and ethic standard,
environmental impact and so on.
2.3 “Substituting rewards for punishment” is in accordance with management philosophy of
flexible management [3]
Flexible management is essentially a kind of new strategy for stability and change management. It
does not rely on external forces and orders, but inspires individual’s inner potential, initiative and
creative spirit for self-discipline and the power source of competitive advantage. As for flexible
management, inner incentive is more important than external incentive, psychology is more important
than physiology, affirmation is more important than negation, and incentive is more important than
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controlment. People-centered flexible management, marked by “humanization” is a kind of
personification management. It holds that the incentive is the comprehensive combination of respect,
trust and care for the members of the organization. The fully-combined material incentives and
non-material incentives can accomplish the self-education, self-discipline, independent management.
“Substituting rewards for punishment”, through the flexible management of the award to achieve
the rigid requirements of penalty, is the decision-making methods of management which regards
contentment and satisfaction as the criteria to achieve individual development needs and team
development through material and non-material incentives.

3 Implementation Measures
3.1 Design a scientific objective management system
Formulating a scientific objective management system is the foundation to strengthen
sportsmanship and discipline construction by “substituting rewards for punishment”. As each sport has
its rules, all athletes participating in the competition have to obey the rules, and the offender cannot get
results. Objective management system of “substituting rewards for punishment” is a rule where all
participants need to act accordingly. Referring to the regulations in the “Measures”, the researcher
designed a simple index system for athlete's bonus allocation, as shown in Table 1. In implementation,
policy-makers can take the goals required into consideration and specify the system in order to achieve
comprehensive, scientific and reasonable results. Together with the athletes’ sports spirit and effects on
country's image, outstanding contribution awards can be set up in accordance with the characteristics of
the game.
Take an example of 200,000 Yuan award in total for an Olympic champion without breaking the
world or Asian record and 120,000 Yuan award in total for the Second, according to the system shown in
Table 1, the champion will obtain competition achievement award of 100,000 Yuan, and the second will
secure 60,000 Yuan. If he/she gains no reward both on personal image and mental state at tournament
site without serious disciplinary violations, together with 10,000 Yuan reward in ideological and moral
qualities, or Sportsmanship and Discipline Award, the champion will win 110,000 Yuan in total, while
the Second will get 120,000 Yuan in total with the maximum reward of 60,000 Yuan of Sportsmanship
and Discipline Award. That is to say, the Second will gain a higher reward than the champion.
Theoretically speaking, on the one hand it confirms the value of the medals; on the other hand it
strengthens the sportsmanship and discipline.
Table 1
First Level
Index
Competition
Achievement
Award

Sportsmanship
and Discipline
Award

Athlete’s Bonus Distribution Index System

Second Level Index
Top eight
hit the international or Asian records
Ideological and moral quality (lofty political thought,
good moral style, strong law and discipline concept)
Personal image at tournament site (no conflicts with
the referee, opponents, teammates , and widely
well-recognized by the public)
Mental state at tournament site (an indomitable
spirit, and the technical analysis )

Allocation principles
Reward at 50% of athletes’ ranking
prize in “Measures”
Reward at 100% of athletes' world,
Asian record prize in “Measures”
Maximum reward at 10% of the
athletes’ ranking prize in “Measures”
Maximum reward at 20% of the
athletes’ ranking prize in “Measures”
Maximum reward at 20% of the
athletes’ ranking prize in “Measures”

3.2 Constructing an informative process management system
Professional quality of an athlete cannot be completely demonstrated at certain tournament site, so
it is necessary to take full advantage of the internet to build a profile information management platform
of the athletes and strengthen the evolution management of the professional quality of athletes. Taking
volleyball for example, teams are ranked according to the final scores of games, and players are ranked
by integrating technology statistics. In various competition, contest organization or a special
Commission for Discipline Inspection will grade the sportsmanship and discipline of the athletes and
deposit the scores into the managing files. A ranking table of moral qualities will manifest those athletes’
quality with higher scores, which deserves the publicity. On the other hand, those athletes with lower
scores, without publicity, may be motivated by rewarding those athletes with higher scores. Of course,
for any individual who violate disciplines and regulations severely, Contest organization will make an
announcement firmly to alert all the athletes as the typically negative. For athletes, public recognition is

·932·

Proceedings of the 11th International Conference on Innovation & Management

something more important than the material rewards. In the form of “substituting rewards for
punishment”, the construction of the rules and performance of games can be strengthened.
Table 2

Index
Ideological and
moral quality
personal image
at tournament
site
Mental state at
tournament site

Rating Scale on Moral Qualities Of Athletes
Distribution level (the highest score)
Index criteria
Excellent
Good
Acceptable
Poor
lofty political thought, good moral style,
20
10
5
0
strong law and discipline concept
No conflict with referees, opponents and
teammates and widely recognized by the
40
20
10
0
public
Indomitable fighting spirit and other
related performance, and the technical
40
20
10
0
analysis

Now it is regulated that there are 100 points in every sports match, consistent with the bonus
distribution ratio of Sportsmanship and Discipline Award in athlete’s Bonus Distribution Index System
(Table 1). According to the four grading levels, namely excellent, good, acceptable and poor, the total
score of each item is the final score of athletes’ performance of sportsmanship and discipline in the
competition. The author briefly designs a rating scale on moral qualities of athletes, as is shown in Table
2.

4 Comparative Analyses
4.1 Being consistent with the development direction of competitive sports
Comrade Hu Jintao made it clear that in the development of competitive sports, we should attaches
great importance to the competitive sports talent cultivation and team construction, especially to
strengthen the competitive sports reserve talents training. We should concern about the long-term
interests and the overall development of athletes and pay attention to strengthen social security work of
athletes. We have to give full play to the competitive sports in inspiring the national spirit, enhancing
national cohesion, promoting international exchange for their better social function as an important
cultural carrier and windows, reflecting the uplifting and sound social pursuit of human civilization.[4]
Gold-medal-based evaluation system and supremacy of gold medal are constantly being weakened. The
"substituting rewards for punishment" affirms the value of medal, at the same time, pays more attention
to the construction of sports morality, which is consistent with the requirement of atmosphere of public
opinion for the development of China's competitive sports. Compared with traditional sportsmanship
and discipline management, the "substituting rewards for punishment" makes sports stars brilliant on the
court extending to daily behavior, reflecting the social role models and incentive effect.
4.2 Being consistent with the requirement for sportsmanship enhancement
The five interlocked rings in the Olympics flag, standing for five continents, show a spirit of
world unification. The Olympics slogan --higher, faster, stronger, emphasizes the spirit of combating
and aggression. The image of Tai chi Chuan in China's bidding for Olympics demonstrates the blending
of Chinese culture and the world. “New Beijing, New Olympics.”-- China's bidding slogan for Olympics
is prosperous and strong China's declaration to the world through reform and opening up. All of them
illustrate that the sportsmanship is the core value of sports competition. “Substituting rewards for
punishment” focuses on the sports’ morality, pays attention to the annotation and diversification of
sportsmanship, and emphasizes the bloom of athletes' inner spirit through enhancing the non-material
award while affirming sports achievements. Therefore, “substituting rewards for punishment” enjoys
cultural foundation for strengthening the establishment of sportsmanship and discipline. In London
Olympic Games, the gymnastic prince Chen Yibing proved another kind of beauty of the competitive
sports through his confidence, optimism and his magnanimity. It was a pity that he just won a silver
medal, but his magnanimity won audience's applause and won respect around the world. He still
deserves to be called an uncrowned king in the item of rings. Li Xuerui, the “dark horse” of the
badminton of women's singles, tried her best to defeat her teammate, the world-champion, Wang Yihan
by 2:1, and won the women’s gold medal of the Olympic Games. Her determined spirit of Chinese
soldiers was showed in the sports field. However, Wang Yihan failed but she was glorious, since her
tenacity was well-known and her strong will has been embodied in her every competitive sports. Those
failed but still glorious, given “gold” level awards, enough to incentive other athletes, highlighting the
modern sporting spirit.
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4.3 Being consistent with the establishment of an image as sports power
Comrade Hu Jintao indicates that in order to accelerate China's evolution from big sports country to
a powerful one, sports are supposed to aim at “strengthening people's body, improving the whole
nation’s physical fitness and life quality”. And “high attention should be paid to give full play to sports’
important role in promoting human’s overall development, economical and social development, and to
achieve the harmonious development of competitive and public sports so as to further promote our steps
from a large sport country to a powerful one.” [5] In the world-class competition, the images of athletes’
stand for the country's image, and influence the establishment of image of powerful sport country. A
powerful sport country never focuses only on achievements, so, “substituting rewards for punishment”
to enhance the establishment of sportsmanship and discipline possess a development environment.
Although won the all gold medals of badminton match, but Chinese badminton team appeared “negative
competition”, if it continues to reward conventionally method, the social impact is bad. If all levels of
society to take the “substituting rewards for punishment” to process, it not only highlighted
sportsmanship and discipline, but also played social educational.

5 Conclusion
5.1 Deepening understanding and strengthening the leadership
Strengthening the establishment of sportsmanship and discipline of sports by substituting award for
punishment requires support, the unified thought and consistent pace from competent authorities at all
levels as well as. If it appears that the policies of the superior and subordinate are inconsistent or that the
supremacy of gold medal is still spreading around locality, the effect of this measure will be
undoubtedly unsatisfactory. Therefore, the State sport Committee should strengthen the leadership in
national association of specific sport and the local sports management departments, of course, the
locality also should strengthen the leadership in subordinate department.
5.2 Putting stress on publicity and the guidance of policy
Without good publicity, the implementation of any policy will be discounted. Eventually, its
countermeasure will appear. So, the publicity efforts should be promoted; the concept of substituting
award for punishment should be deeply rooted in every athlete’s heart; the sportsmanship and discipline
of sports should be engraved in every athlete's mind. In addition, the requirements of competitive sports
and the personal development demands should be recognized by athletes.
5.3 Practicing actively, summarizing and innovating
Reform and innovation generate results by going through the constant circulation of “practice summarizing – practice”. The “substituting rewards for punishment” to strengthen the research on the
construction of sportsmanship and discipline requires collaboration of departments at all levels,
continuous improvement in practice, and constant refining the construction of mechanism and system.
In practice, many of the practice details still need to be further discussed, perfected and improved by
experts and scholars, and it could first be carried out through pilot, then be analyzed, summarized and
promoted.
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Abstract: This paper extracts the pool data from the Statistical Bulletin of China’s Outward Foreign
Direct Investment in different industries from the year 2003 to 2012 and establishes a modified gravity
model on the base of micro gravity equation to analyze different institutional components’ distinct
impacts on different industries. This paper balances the institutional environment following three
standards: they are economic institution, political institution and legal institution. The four different
intensive industries are Manufacturing, Science and Technology, Finance and the Wholesale and Retail
Sales. Findings indicates that the Manufacturing and Finance have the most distinct positive relationship
with economic institution, the Wholesale and Retail Sales has the most distinct positive relationship with
legal institution while Science and Technology has the most distinct positive relationship with political
institution. Therefore China’s Manufacturing and Finance shall concentrate on the economic institution
in host countries to locate in right place to make best use of its location advantages, likewise the
Wholesale and Retail Sales shall force on the legal institution, Science and Technology shall put more
energy on political institution.
Key words: Institutional environment; OFDI; Location choice; Industrial difference

1 Introduction
China has shown dramatic growth in Outward Foreign Direct Investment (OFDI), because of its
Out-going Strategy and entering WTO in 2001. By the end of 2012, more than 16 thousand China’s
Multinational Corporations (MNEs) had constructed 22 thousand foreign corporations in about 179
countries or areas which covers almost 76.8% all over the world and the stock of value has approached
531.94 billion dollars1. Grasping the opportunities of the Emerging Economies’ booming and the
financial crisis, China has developed one of the most vital OFDI countries in the world.
The investment location choice is the first step that a company needs to make, for its deep impact
on businesses’ performance. Therefore, analyzing the host countries’ institutional environment is
necessary for guiding Chinese transnational corporations to choose right places.
Nowadays, the studies on how host countries’ institutional conditions will influence MNEs’
location choice can be divided into two parts: first one is the institutional environmental differences
between home countries and host countries. Wei (2000) thought that if host countries’ political
corruption was more serious than home countries, multinational enterprises (MNEs) would give up
planning to invest there. Mudambi and Navarra(2003) took the ideas that the larger differences on
economic freedom between two countries, the larger would venture and costs be, which would do harm
to their strategic mission and location choices. Pan (2006) used econometric measurement with samples
from 153 countries and areas during the year 1996—1999 to analyze China MNEs’ OFDI, he found the
worse the institutional environment in host countries the worse the bilateral trade between two countries.
Daude and Stein (2007) testified host countries’ political stability and no violence, government
effectiveness, law and other aspects will influence the FDI’s inflow. In a word, the existing papers which
focus on different points analyze that the discrepancies between home and host countries in institutional
environment will have great impacts on MNEs’ strategic decisions. Second one is the host countries’
institutional significant impacts on MNEs’ OFDI. Dunning (2008) said the economic system and the
government’s strategies in host countries have fundamental influence on state’s resource allocation
which has critical impact on MNEs’ location choice. Zhang and Li (2011) used empirical research
finding that legal institution had positive relationship with FDI’s inflow, complete and satisfactory laws
*
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1
2012 Statistical Bulletin of China’s Outward Foreign Direct Investment.
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and regulations will do good to FDI’s flow. Liu and Huang (2012) concentrated on the research of host
countries’ basic fundamental construction and resulted that an opening government with high efficiency
will appeal to foreign capital’s inflow.
The above studies specialized in analyzing the detail influences of institutional qualities in host
countries on OFDI, but they just focused on one side of institutional system and didn’t care about
industrial differences. Therefore, this paper divides the institutional environment following three
dimensions: political factor, legal factor and economic factor. Then on the base of the modified gravity
model, this paper chooses four representative industries: Manufacturing, Wholesale and Retail Sales,
Finance, Scientific Research/Technical Services and Geological Investigation to do empirical research
with data from the year between 2003 and 2012. This paper tries to find different institutional factors’
significant impacts on different industries when it comes to China’s MNEs’ OFDI and raises some
suggestive policies to Chinese firms.

2 Data and Methodology
2.1 Basic and modified model
The earliest applying to the gravity model in international trade field is used by Tinbergen (1962),
with the gravity model he investigated states’ economic scales and absolute distances and studied their
relationship between bilateral trades empirically. After that Fidrmuc (2003) further analyzed the total
GDP of two countries had positive relationship with bilateral investment and the absolute distances
between two countries’ capitals had negative relationship with bilateral investment in the framework of
gravity model. Cheng (2004) used the extended gravity model abstracting the data of FDI’s flow toward
China from the years of 1995, 2000 and 2002. They treated the IDI as a variable and empirically
analyzed its coefficient’s influence on China’s companies’ location choice in OFDI.
According to former scholars’ studies and conclusions, this paper adopts the absolute central places’
distances between two states, GDP and the institutional qualities as independent variables. In addition,
this paper holds the view that whether the host countries are the members of WTO or not will, to some
extent, influence a China’s transnational corporation’s strategy when it does OFDI. Moreover this study
takes host countries’ institution environment into three factors: IEF, IOP and IOL which stand for
economic quality, political quality and illegal quality. So the model which this paper constructs is the
following modified gravity model:
(1)
lnFDIij=E0+E1lnGDPi+E2lnGDPj+E3lnDISij+E4MWTO+E5lnIEF+E6lnIOP+E7lnIOL+ui
2.2 Data and samples
This paper abstracts different four industries’ accumulative stock data from the Statistical Bulletin
of China’s Outward Foreign Direct Investment during the years of 2003 to 2012.The following graph
describes the stock’s characteristics of different industries’ OFDI in proper order.
100

Billion Dollars

80
60

Manufacturing industry
Wholesales and retail sales
industry
Financial industry

40
20
0
2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
Figure 1

The Stock Amount of Different Industries’ OFDI

We can recognize clearly that the development in different industries’ OFDI in China shows
various characteristics. So the host countries’ institution factors may have different influences on
industries with different diversities.
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The 36 sample countries and areas take more than 70% stock of China’s MNEs’ OFDI1. See detail
information at the following table(Table 1).
Sample

2003

Asia

74

Table 1 The Distribution of China’s MNEs’ OFDI
2004
2005
2006
2007
2008
2009
68

71

63.9

67.2

71.4

75.5

2010

（unit:%）
2011
2012

71.9

71.4

68.5

Europe

1.6

1.7

3

3

3.8

2.8

3.5

5

5.8

7

North -America

1.7

2.4

2

2.1

2.7

2.0

2.1

2.5

3.2

4.8

total

77.3

72.1

77

69

73.7

76.2

81.1

79.4

80.4

80.3

2.3 Empirical inspection
Table 2 shows the inspection of the above equation.

E0
lnGDPi
lnGDPj
lnDISij
MWT
O
lnIEF
lnIOP
lnIOL
R2

Manufacturing
Industry
29.1463**
( 2.22)
0.8728*
(1.91 )
1.0148***
( 5.53 )
-3.7235***
(-7.63)
4.2840***
(5.79 )
-9.6160***
(-4.22 )
3.4762*
(1.99 )
0.2036
(0.14 )
0.8349

Table 2 The Inspection of the Equation
Wholesales and Retail Sales
Financial Industry
Industry
-29.7118
12.9070
(-1.36 )
(1.11 )
1.6821**
1.7129***
(2.13 )
(4.22 )
1.3726***
1.5253***
(6.16 )
(9.35)
-4.9346***
-6.0130***
(-8.33 )
(-13.87 )
5.3004***
5.9876***
( 5.90 )
(9.10 )
-0.1438
-9.2394***
(-0.05 )
(-4.56)
-0.5762
7.5083***
(-0.27 )
( 4.83 )
0.8973
-2.3081*
(0.52)
( -1.84 )
0.9017
0.9548

Technological Industry
20.5763
(1.63 )
0.6056
(1.37 )
1.0338***
(5.84 )
3.4247***
(-7.27 )
6.3437***
(8.88 )
-6.6845***
(-3.04 )
7.7147***
(4.57 )
-5.3523***
(-3.93 )
0.8724

Adj-R2
0.7936
0.8771
0.9436
0.8405
Note: The mark”***” stands for the level of significance reaching over 1%、”**”stands for the level of significance
exceeding over 5% and “*” stands for the level of significance approaching over 10%.

The value of R-squares are over 83% and the adjust R-squarers reach more than 79%. The model is
ideal. Analyze industry alone, it can be recognized clearly in Manufacturing that the economic
institution variable IEF and political institution variable IOP have passed the significant test on the level
of 1% and 5% respectively. The legal institution factor IOL has positive impact on it and the value of
IEF’s coefficient reaches 9.616 which is the largest compared to other three institutional factors. As to
the Wholesales and Retail Sales, the legal institution variable IOL whose coefficient approaches 0.897 is
the largest one among other institutional factors. While Technology’s political institution variable IOP
gets the largest coefficient 7.715 and Finance’s economic institution variable IEF obtains the largest
value of coefficient 9.239. So in host countries’ systemic climates, the economic institution has the most
significant impact on Manufacturing and Finance, the legal institution has the most significant impact on
Wholesales and Retail Sales and the political institution has the most significant impact on Technology.

3 Results
This paper empirically analyzes China’s MNEs’ OFDI and host countries’ institutional environment
on the base of gravity model and gets the result that the latter has a significant impact on the former but
varies from different industries. To be specific, Manufacturing and Finance have the most obvious
relationship with economic institution, Wholesales and Retail Sales has the most obvious positive
relationship with legal institution while Scientific Research/Technical Services and Geological
1

The countries and areas which come from Asia are Hong Kong and ASEAN. Countries and areas that come from
Europe are EU and Russia. America represents North America.
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Investigation has the most obvious positive relationship with political institution.

4 Conclusions
This paper’s conclusion will be suggestive to Chinese corporations’ Out-going Strategics:
Firstly, choosing a proper destination is critical to China’s multinational corporations’ OFDI. The
managers should one hand explore the absolute distances between China and the alternative host
countries with the same conditions on other aspects the nearer the better. Because of the similarity of
culture, characteristics in near countries will make it more convenient to integrate local markets and
carry out Localization Strategic. In the meantime, they should give priority to a country which is one of
the members of WTO. On account of these members will carry out policies which multinational
corporations will get benefit from them. On the other hand, the managers shall treat host countries’
institutional climate as an important factor when they are doing cost and benefit analysis.
Secondly, China’s corporations shall analyze the different institutional factors’ impacts on them
according to their diversified significances on the basis of their industries-intensity. That is to say,
Manufacturing and Finance can focus on host countries’ economic institution. Choose a county or an
area with a higher Index of Economic Freedom. However, the Finance shall avoid investing in areas
with perfect legal institution because the legal institution variable has a negative impact on it.
Wholesales and Retail Sales shall pay most attention to host countries’ legal institution.
Technology-intensive industry shall put priority towards political institution in host country. Make best
use of its positive impacts on this industry and pick an area with less corruption.
Finally, when China wants to attract foreign capital’s inflow, it shall not only focus on the potential
of Chinese economic development but also its construction of institutional environment. To some extent,
institution factors are as the same important as economic scale even not more important than it, so a
merit institution is treated as a pusher of the long-term and sustainable development of economy (Pan,
2006). China’s corporations’ carrying out the standard systems of ISO9000,ISO14000 and SA8000
practically is essential to absorb foreign capital. Chinese government shall complete its inspection
mechanism on guiding enterprises’ business.
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Abstract: In this paper, the author firstly states that the leading cadres need the inspiration and guidance
of philosophical wisdom to enhance leadership skills. Combined with some outstanding leaders’
experiences, this paper then analyzes some important practical problems China is facing, which are
essentially deep philosophical questions, and emphasizes the leading cadres at all levels have to care
about the dialectical relationship implied in these questions. Thus, the author finally puts forward that
leading cadres should learn and grasp three dialectical thinking methods: the method of contradiction
analysis，the method of harmonious thinking，and the method of system thinking.
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1 Introduction
How to use the wisdom of philosophy to improve and renew methods of leadership has been a
focus and hot issue of domestic and foreign scholars studying on psychology of leadership and
leadership behavior. In China, the articles of Studying on the philosophical wisdom and leadership
method are very rich. There are over two hundred articles on CNKI (China National Knowledge
Infrastructure) and more than four hundred related books. Scholars try to study the dialectical
relationship between the two and how to use the philosophical thinking to improve leadership method
from different perspectives. For example, Philosophical Thinking and Methods of leadership written by
Professor Liu Yiqiang of the Party School of the CPC Central Committee, Using Philosophical Thinking
to Improve Leadership Method and Leadership Art written by the teacher Ma Zhizhao of Party School
of the CPC Shijiazhuang Municipal Committee. Others write articles to study on the philosophical
wisdom and methods of leadership of political leaders, such as Mao Zedong’s Wisdom, written by
Professor Xiao Shimei at the School of Philosophy of Wuhan University, On Deng Xiaoping’s Leading
Art and Methods in the New Period written by Yu Pinhua from Jiangxi Academy of Social Sciences.
Additionally, some people write articles to study philosophical thinking and management methods
of enterprise, university and government. For instance, A Study of Modern Entrepreneur’s Leadership
Method and Leadership Art written by Xu Zhangyu at Dalian University of Technology, Reflections on
the Middle-level Cadres’ Competency and Methods of Leadership written by Wang Heqiang, associate
professor at Guanghua college of Changchun University, and How to Strengthen the Leading Cadres’
ability of Dialectical Thinking written by Sun Shihan, a teacher at Armed Police Command College in
Beijing.
In foreign countries, the most prominent research on methods of leadership includes three kinds of
modern western leadership method, namely, the trait theory of leadership, behavioral theory of
leadership and leadership contingency theory, which are classical theoretical results. Its main
representative figures are: American scholar Henry, Ghiselli, American scholar RoBert Merton, Jane
Mouton and Rensis Likert, and Canadian Professor Robert J. House. The three kinds of
classical methods of leadership, rich in philosophical wisdom, show the methods of leadership
respectively from different perspectives such as the “leader individual characteristics”, “leader
-follower relationship”, “changing actual situation”, etc.
In short, the research results at home and abroad are very rich, but most scholars’ researches
mainly focus on leaders, and relatively neglect potentially influential factors, such as the leadership
object, the leadership level, leadership situation and possible negative effects of leaders’ motivation and
behavior on team leadership. At present, most of scholars are engaged in the case study, relatively lack
of systematic and comprehensive research results, especially those that summarize different
characteristics of eastern and western leadership methods. Therefore, this paper will be devoted
to refining unique eastern and western wisdom, to make up for this deficiency.
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2 Philosophical Wisdom and Leadership Activities
How to make the rich experience of leading cadres to raise the level of rational self-conscious and
make practical experience to become a scientific method and art, is a need for a theoretical summary and
refined, which requires philosophical guidance. Philosophy of science itself is a kind of wisdom, each
leading cadre should learn a little philosophy to improve management methods and to enhance their
level of leadership. Leaving aside the philosophical wisdom to talk about management and leadership,
there is no foundation.
2.1 Philosophical wisdom can help to improve the level of leadership
Politicians are not necessarily philosophers, philosophers are not necessarily familiar with politics.
However, no matter which society, nationality, all levels of leaders and managers need
to understand a bit of philosophy. For the leader, whether he can do the correct analysis, thinking and
solving problems, is the basic standard to measure the level of his leadership ，but whether he is able
to size up the situation and wisely deal with the problem, is a higher standard called the art of leadership,
which is a embodiment of scientific management methods .However, this obviously cannot do
without inspiration and guidance of philosophical wisdom.
2.2 Some Chinese and foreign leaders have stressed the importance of learning philosophy
Many Chinese and foreign outstanding leaders, such as China founding leader Mao Tse-tung, the
older generation of proletarian revolutionaries Chen Yun and Li Ruihuan, Cuban President Raul Castro,
Venezuelan president Chavez, South Korea female president park geun-hye ， they all stressed the
importance of learning philosophy.
Among them, Mao Tse-tung not only wrote On Contradiction, On Practice, On The Correct
Handling Of Contradictions Among The People and so on a series of philosophical works, enriching and
developing marxist philosophy, but also he has been committed to “the liberated philosophy from the
philosopher’s class and books, and urged the philosophy to become sharp weapons into the hands of the
masses.” [1] Chen Yun repeatedly stresses “learns the philosophy, may cause the human to straighten out.
Learns the philosophy, the lifelong enjoys.” [2]Comrade Li Ruihuan is a typical representative of
learning philosophy flexibly among china's communist party leaders, his work Study Philosophy and
Use Philosophy, View and Parlance, reflect his skillful use of philosophy and wisdom of leadership. He
said: “The philosophy is ‘to understand science’, only to learn philosophy in order to truly understand a
lot of things; philosophy is ‘Wisdom’, learning philosophy can make people become smarter, living
brain, eyes bright, having more methods than those not learn philosophy. No matter how talented, do not
study philosophy, it is not sensible. Do not understand the philosophy of leadership, it is impossible to
be a sober minded leader”[3] Cuban leader Raul Castro, Venezuelan President Hugo Chavez are very
fond of Mao Tse-tung’s works On Contradiction, On Practice, they have lamented the study of
philosophy gives wisdom. South Korean female President Park Geun-hye favorites Chinese philosophy,
she said: “in my most difficult time, makes me to find peace of mind life lighthouse is famous scholar
of Feng Youlan's History of Chinese Philosophy”[4].
2.3 Take China for example, those basic problems related to national development and leading
cadres concerned are closely connected with philosophy.
Absorbing and profiting from these leaders’ experience, leading cadres should strive to learn, to
grasp philosophical wisdom, and to serve the reality. Here, just take Chinese leading cadres for an
example, we strive to explore the major practical problems they care about and want to solve. In fact,
now China's many real-world problems solved properly, itself contains a philosophical thinking. For
example, the current of China's reform and modernization has entered a deep and critical period, history
once again push us to a crossroads: China goes to where? This huge and austere era problem suspends
our each person’s front. In the past, we still continue to use taking the economic development as the
center, emphasized the criterion of productive forces, now we put forward human-oriented scientific
concept of development. This in fact involves a content and humanistic relationship problem, namely
the content of the problem of the relationship between the development of the people and the
development of things. So, how should we deal with the relationship between them? Really
thought-provoking .Moreover, recently on international one popular concept Li Keqiang economic is
very popular, its core essential meaning is implementing “governs by non-interference”, does not do the
economical stimulation. “Governs by non-interference” is raised by Lao-tzu, how to understand
“governs by non-interference”. It can become one governing plan? In what sense as well as
in what extent is correct? This involves reasonable degree control question. Also, the problem of
corruption is concerned by people, whether the power without restriction will inevitably lead to
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corruption? Whether the absolute power leads to absolute corruption? The deep roots of what it is? For
these problems, even in the most grassroots leaders, these problems should be to think, to concern. If
one leading cadre does not care about these issues related to the party and the country's future and
destiny, he simply can not be a good cadre, let alone leadership methods and leadership art. However if
you need to answer these questions, leaving philosophy, it’s unable to move .Thus, each leader, senior
officials from the central to local grassroots cadres should learn a little philosophy, understand a little
philosophy. They need to have certain philosophical thinking and higher theoretical knowledge,
effectively lead to explore answers to major theoretical and practical issues, which has become an urgent
need for leadership activities.

3 The Dialectical Thinking and Leadership and Management Methods
For the leading cadres, the key is to learn and grasp the dialectical thinking. Only grasping the
dialectical thinking, can they effectively improve the management and leadership skills. This paper
focuses on three dialectical thinking methods: the method of contradiction analysis, the method of
harmonious thinking, and the method of system thinking.
3.1 The method of contradiction analysis, referred to as “one divides into two” approach
Contradiction, spoken in the western philosophy of contradictory thinking, is referred to in a
dialectical sense, as something inside of “unity of opposites” relationship. This dialectical thinking is
summed up as “one divides into two” in Chinese-style language. The method of “one divides into two”
is very instructive for leading cadres to do their work well. For example, when we evaluate a cadre, we
need to see his advantages and disadvantages, his merits and faults. As the Chinese Saying goes,
“Gold can not be pure and man can not be perfect” and “peaks and deep canyons coexist”, we should
look at mistakes made by cadres dialectically. One who dares to make a mistake, not afraid to make a
mistake, must be a responsible person. Therefore, we should be good at seeing a person's strength. Only
people who do not do anything will not make mistakes. So we want to not only allow cadres to make
mistakes, but also to make specific error analysis.
It should be noticed that, though dichotomy is a good method, it can not be elevated to absolute. If
a person is not good, he must be bad; if a person does not love, he must hate. If so, that goes too far. In
fact, opposite sides of a thing are often mutually infiltrated. Besides the advanced and the backward,
there is medium; a man who is not good and not bad is just a not bad person; I do not love you, and do
not hate you, we are just ordinary friends, and so on. Therefore, we should make a concrete analysis of
concrete problems.
3.2 The method of harmonious thinking, referred to as “two combined into one” approach
Harmonious thinking, which has been in Chinese culture since 5000 years ago, is the essence of
traditional Chinese culture, From “harmony actually fosters new things and similarity does not sustain
“ proposed by Shi Bo , to Confucius’s “application of rites, with harmony as expensive” and from “all
things will be combined into one” put forward by Dong Zhongshu to “Nothing is not made up of two
sides of Yin and Yang” proposed by Zhu Xi , harmony thought is a direct line of succession and being
unremitting. It’s thought that western dialectical thinking emphasizes the characteristics: opposite,
struggle and conflict of “unity of opposites”. Whereas, traditional Chinese dialectical thinking
emphasizes uniformity, balance, complementary characteristics of “unity of opposites”. Compared with
western dialectics of contradiction, harmonious Chinese dialectics shows its unique characteristics of
oriental wisdom. And it is a great contribution to the development of world philosophy.
Compared with the western contradictory dialectical thinking, method of harmonious thinking
emphasizes the use of harmonious method to observe, analyze and solve problems. Under the new
historical conditions of reforming and opening up, and the construction of modernization, it has become
the main method of leadership to use a harmonious way to solve the contradiction. This is because a
large number of current contradictions in China are mainly the contradictions among the people rather
than the class contradictions and the contradictions between us and the enemy. To resolve the
contradictions among the people, harmonious method, also called “reconciliation” approach, is mainly
used.
Surely, a reconciliation approach is not to compromise and make a concession without principles to
achieve absolutely the same, but to coordinate the relationship among internal factors of a thing and
contribute to the best state of its development. It is very flexible and very rich in the concrete application,
such as method of talking heart to heart, education guidance method, the method of criticism and
self-criticism, democratic consultation method of building rules and regulations, and resorting to legal
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methods, and so on.
3.3 The method of system thinking, referred to as “one divides into many” approach
System thinking method is a kind of important modern way of thinking, American scholar Laszlo
once made a special analysis in a paper “seeing the World with the View of System”. System thinking
method is of great guiding significance to our leading cadres. First of all, we have to use the system
point of view to look at the object of our work. The world is a system; a country is a system; a province
is a system; a county is a system; a township or a town is a system; a village or a team is a system; a
family is a system. They contain many elements, the work is very complicated. However, the work is
not random, but there is an inherent connection, we should clarify the inner link. Secondly, when
we work, we have to not only grasp the principal contradiction, adhere to the method of the theory of
“two points” with the combination of “focus on”, grasping the key, seeing the mainstream, but also
coordinate all aspects of work, so as to form a resultant force. Finally, leadership should be based on the
optimized structure. For a leadership team, there should be a reasonable structure. First, the leadership
needs to have the hierarchy, such as the core and the auxiliary. Second, the leadership needs to have
reasonable collocation. As in personality, some people are extroverted, some are introverted; in quality,
some are professional, some are all-around; in the way of thinking, some are innovative, some are
steady; Third, in the leadership types, some leaders dare to make decisions, some are of the vocative
type, some are good at organizing, and some in the type of hard work. This structure is the best.

4 Conclusion
Leadership activities are inseparable from philosophical wisdom of enlightenment. Philosophy can
serve leadership and help them explore answers to major theoretical and practical issues. Leaders and
managers at all levels should understand a little philosophy. They need to have certain philosophical
thinking and higher theoretical knowledge. For the leading cadres, the focus is to learn and grasp three
kinds of dialectical methods of management: conflict analysis, harmonious thinking method, and system
thinking method. In short: The three methods of thinking, i.e. the contradiction of western thought,
namely, “one divides into two”, harmonious thinking in the east, namely, “two combined into one” and
modern system thinking, namely, “one divides into many”, are interdependent and complementary. All
of them together constitute modern multidimensional dialectical thinking.
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Abstract: In view of the small and medium-sized IT enterprises on the problems existing in the staff
performance appraisal, this article is based on the global and the whole process of the performance
management and combined with the inherent technological characteristics and management methods of
IT enterprises, put forward a set of performance management methods and practices from performance
goal setting and evaluation index system design to the comprehensive assessment and performance
feedback and improvement. It provides reference for the majority of small and medium-sized IT
enterprises to improve their management level in the field of human resource management.
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1 Introduction
The human resources management of most small and medium-sized IT enterprises is still at a low
level. There are still some prominent problems in the field of performance management. Some of the
problems are: it is difficult to recruit an experienced and skilled core research and development
personnel, there are staffing chaos and management confusions in a team, post and responsibility is not
clear, lack of a whole system of training in the enterprises, performance appraisal system is not scientific
and perfect, staff enthusiasm is not high enough and the initiative is not strong, the employees incentive
is not timely and the high staff turnover caused by employees work stress. These problems will produce
adverse effect to the business performance of an enterprise, and even affect its survival. Therefore, it is
crucial for a small and medium-sized IT enterprise to recruit the staff, to train, assess and motivate
reasonably according to its own characteristics and project situations. It is the solid foundation for an
enterprise to survive and to develop.

2 The Problems Existing in the Small and Medium IT Enterprise Performance
Management
In August 2013, the staff in eight departments of few small and medium-sized IT enterprises was
surveyed. There are 100 questionnaires. 96% questionnaires are recycled. And the effective rate was
92.78%. The survey results reflect the staff’s understandings to the performance appraisal system. Most
of the participants are research and development personnel. Most of them have college degree or above
are male. They have the same or similar position working experience. To a certain extent, the statistical
results reflect the company’s perception level of performance management. Main problems are
summarized below.
2.1 Goals of performance management and enterprise strategic are separated
11.2%

21.3%
Very close
More close
General level
closely related
Don't close

36.0%
31.5%

Figure 1

The Relationship Between Performance Appraisal and Strategic Goals Achievement
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All behaviors and activities of the enterprise should take strategic target as a starting point.
Performance appraisal system should do so as well. It’s most fundamental purpose should be to improve
the employee performance through the means of performance appraisal, so as to improve the
organizational performance and finally to realize the strategic goals of the organization.
The survey shows that 21.3% of employees believe that performance appraisal could help to
achieve the enterprise strategic objectives; 31.5% of the employees believe that performance appraisal
and strategic goals have a close relationship; 36% of employees think that to achieve strategic goals has
little to do with performance appraisal; and 11.2% of employees don’t think there is a close relationship
between them. It is shown in figure 1 below.
2.2 Lack of understanding of performance management and performance appraisal in employees
The survey suggests that 14.6% of employees believe that performance management and
performance appraisal are different. These respondents are usually the high-level managers. They are
able to distinguish the difference between performance management and performance appraisal. 18% of
the employees believe that performance appraisal is performance management. 28.1% of employees
believe that the company’s performance management is basically the performance appraisal. There are
also 39.3% of the employees believe that both of them are about the same.
Companies did not put much effort on promotions during the earlier training. And there is some
understanding deviation of performance management system. It makes half of employees accept the
function of performance management and the other half don’t. 36% of employees think performance
system has almost no effect and there are 15.7% of the employees did not participate in the company
organization performance appraisal training. Employees who account for 21.3% of the company who
perform excellent and those senior managers think enterprise performance management system has a
great effect. It is shown in Figure 2.
40.0%

36.0%

35.0%
30.0%

27.0%

25.0%

21.3%

20.0%

15.7%

15.0%
10.0%
5.0%
0.0%
Haven't participated in the training
Series1

21.3%

Figure 2

Once participated in the training, but no
effect
27.0%

Once participated in the training, and some Once participated in the training, and the
results have been achieved
effect is remarkable
36.0%
15.7%

Employee Recognition of Company Performance Management System

2.3 Lack of appraisal indicators by Operational performance
The survey suggests that 92.1% of employees believe that the focus of performance appraisal is the
completion of work target. It should be guided by the results. 88.8% of the employees believe that
personal professional skills are also the focus of the assessment; it should be able to determine their
positions and salaries. 82% of the employees believe that some key behaviors should also become a part
of the performance appraisal system. It is advantageous to the specification of the company’s rules and
regulations and process. 73% of employees believe that the management level and capacity are also the
indispensable aspects of an assessment. The survey data is shown in Figure 3 below.
38.2%

Match
20.2%

Mismatch,there is no point
Mismatch,set too fine assessment
index
mismatch,set too generic
assessment index
0.0%

Series1

Figure 3
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20.2%
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15.0%

20.0%

25.0%

30.0%

35.0%

40.0%

mismatch,set too generic
assessment index

Mismatch,set too fine
assessment index

Mismatch,there is no point

Match

20.2%

21.3%

20.2%

38.2%

The Match Degree of Performance Evaluation Indicators and Jobs

45.0%
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2.4 The assessment process is easily affected by subjective factors
In the assessment work, raters haven’t fully grasped the skills of performance appraisal and are
usually plagued by various trivial transactions. It ignores the record of performance as well. It makes the
assessment short of basis. Raters can only resort to their subjective impression or staff’s personal
reporting. According to the survey, most employees believe that individual performance is the main
factors to influence the score. 71.9% and 65.2% of the employees believe that personal feelings and the
relationship between a superior and a subordinate will affect the scores. Nearly half of the employees
believe that the recent effect is also very important. 29.2% of the employees believe that there are other
factors. If the inspection is influenced by interpersonal and emotional factors, to lose an objective
measure and make the selection of an advanced become to select a popularity, even to seek a balance in
different views. It has affected the fairness of the assessment results. It is shown as Figure 4 below.

6.7%
28.1%
Very objective
34.8%

More objective
Part of the objective
A more subjective
30.3%

Figure 4

The Objective Degree of the Performance Evaluation Score

2.5 Performance feedback and performance incentive haven’t been paid enough attention
Survey found that 93.3% of employees expect to find out the gap with good standard, and to make
an improvement measure through the performance feedback; 87.6% of employees want to find out their
strengths and weaknesses in the work through the assessment. 69.7% of employees want to make job
tasks and goals in the next cycle according to the feedback. And there are 40.4% of employees want to
access resources through the feedback. It is shown as the Figure 5 below.

Hope to
feedback the
resources
needed to
complete the
task, 40.4%

Hope to
feedback
work tasks
and goals in
the next
performance
review cycle
, 69.7%

Figure 5

Want
feedback on
their own
advantages
and
disadvantage
s, 87.6%

Hope to
feedback
performance
gaps and
improvement
measures,
93.3%

Expectations of Employees to the Performance Appraisal Feedback

After the performance appraisal, feedback from discussion and interview are important to this. It
can help employees to make improvement action plan. However, the above results can be seen that

Proceedings of the 11th International Conference on Innovation & Management

·945·

small and medium-sized enterprises not only lack of effective communication and feedback, but also
lack of people-oriented performance improvement measures. Most managers think the performance
appraisal system is just used to help make a promotion or a salary decision. It doesn’t make any sense
after the examination.

3 Effective Performance Management Approaches of Small and Medium-Sized
IT Enterprises
3.1 To set performance goals based on the staff’s responsibility in the software development life
cycle
The software development life cycle is the software life cycle from produce to scrap. It mainly
includes the following stages: problem definition, feasibility analysis, overall description, system design,
coding, debugging and testing, acceptance and operation, maintenance upgrade and scrap. For the small
and medium-sized IT enterprises which developing projects as the main business, the key to complete
the project is that the project team establishment is reasonable or not and those project related personnel
will meet the demand of project quality and ability or not. They must divide project members’ roles and
positions clearly according to the team size and the characteristics of the project, so that each member of
the team will have his/her responsibilities and goals clear. Therefore, enterprises must link project
members’ responsibilities with their performance goals when performance appraisal target are being set.
They must be told the objectives when their positions are confirmed.
3.2 The establishment of performance evaluation system contains 3 levels: individuals,
departments and enterprises
The enterprise internal assessment system is mainly divided into three levels, individuals,
departments and enterprises. Each level has different characteristics, the inspection focus and different
examination methods. For example, on the individual level, the evaluation index systems for inspection
staff, for department managers and for general managers are not the same. The assessment of employees
mainly focused on the completion of their individual work. It can be spread from their achievements,
abilities and attitudes. It is shown as the following figure 6. But to the department manager, the
assessment should be spread with their personal status and administrative situation. The assessment of
the general manager should be focused on financial indicators.
U11

U1

U12

U13

U21

U2

U 22
U23

U24

U

U 31

U3

U 32

U 33
Figure 6

A Performance Evaluation Form of an IT Enterprise

3.3 Using scientific and reasonable performance evaluation method
As it can be seen from the above index system, employee performance is influenced by many
factors. It appears fuzzy and the various factors of evaluation are often blurred. So, enterprises can
combine the qualitative and quantitative methodologies, such as fuzzy comprehensive evaluation
method to evaluate the performance scientifically and reasonably. To set the evaluation factors
collection as U  U 1 , U 2 ,  , U m , judge collection as V  V1 , V 2 ,  , V m , weight distribution as
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~
~
A  W1 , W2 , Wk , the final evaluation results are B~  A
 R scored by the expert group. R in it

belongs to degree matrix.
3.4 To build an open performance feedback and communication platform
The process and method of performance appraisal need to be notified in advance to employees. In
addition, the results of the assessment need a two-way activity through the performance feedback and
communication platform. This is helpful to improve and enhance the level of employee performance
management. By performance feedback, let employees know if their achievements are up to standard or
not, and if their behavior attitude is qualified. Both managers and employees need to agree with the
result of assessment, together analyze the reason and the gap and make a performance improvement
measure. At the same time, through this opportunity the manager can also communicate the goals and
expectations of the enterprise with employees, that is, the goal of next period of assessment.
3.5 To take different performance incentives
Generally, IT companies stimulate employees mainly by continuous salary increment and stock
options, mainly the method of material incentives. Companies always neglect emotional effects. In the
face of the performance evaluation results, we need to analyze various index score to find out the real
needs of employees. To see if he/she is engaged in a challenging work, or like liberal working
environment, prefer competitive compensation, or a trusted leader… Then, we can design targeted
incentives to let employees make more concerted effort and to make the enterprise become a powerful
high performance organization.

4 Problems in Performance Management should be Paid Attention to in Small
and Medium-sized IT Enterprises
The suggestions discussed above provide a way to solute those problems which trouble the
development and human resources performance management of the small and medium-sized IT
enterprise and has certain operability, but IT companies in different industries and different products
need according to their own characteristics to apply these measures flexibly, and pay attention to the
following two problems in performance management.
4.1 The application of performance appraisal results
Performance management as an important means of enterprise human resources management, the
evaluation result must apply to the enterprise management decision and indeed give play to the role of
its decision-making. It helps enterprises to make the right decisions, improve the management level,
improve the quality of employees, and make employees keep synchronous with the development of the
enterprise, and constantly provide enterprises with more good management environment and human
resources support. If the use of performance appraisal result cannot get effective, rewards and
punishment decisions will not be able to achieve fairness and justice. If the disciplinary measures for
employees are not persuasive then it cause harm to the enterprise’s stability, reduce the morale of the
employees, affect the staff’s work enthusiasm and reduce the work efficiency.
The assessment results of application are divided into following six aspects: salary increase, bonus
allocation, promotion, job transfer, layoffs or resign and other applications. But no matter in which
management level, the assessment results are mainly used in the distribution of bonuses, the second is
the promotion and the other is salary increase and the job transfer. One out of four operational
employees will be dismissed or made redundant. The other aspects are about one over ten. In addition,
the results of performance appraisal can also be used for many aspects such as personal career
development, training education, employees’ individual performance improvement plan, record of
formal schooling education, vacation, health etc.
The employees will identify with the company value by the application of assessment results. It
enables the orderly personal career development. An enterprise through targeted training and education
can make individuals get faster development and progress. Through the evaluation information feedback
and the performance improvement, plan made by the assessed employee and his/her superior, the
assessed employee could carefully analyze his/her development direction and timely adjust own career
planning.
4.2 The establishment of performance feedback platform
Performance feedback is an important part of the performance management cycle. No matter what
kind of performance evaluation method the enterprise staff takes, the ultimate goal of performance
appraisal is to create greater business value from the integrated use of the staff performance evaluation
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results. Thus performance feedback is the valuable results for the enterprise that the staff achieved with
the efforts. Common platform for the 360 - degree performance feedback are shown in Figure 7 below.

Figure 7

Performance Feedback Platform

In order to collect effective feedback, managers should interview employees. Through the
interview, the assessed employee should understand their progress and deficiencies in the past work, so
that to improve them in the future work. Through the interview, the company manager study the causes
for the unqualified performance with their employees and to make a performance improvement plan
together, meanwhile pass the organizational expectations to the employees, and consult the performance
goals and standards in next performance management cycle.
4.3 The improvement of the performance management
(1) To set up humanistic concept of performance management
The humanistic concept of performance management is focused on updating the employees’
concept of modern human resource management. This concept changes the traditional mode of thinking
and behavior in a way; to strengthen the responsibility consciousness; to shape the professional conduct;
to provide a disinterested performance appraisal system that employees improve performances
themselves, to motivate employees to strive forward external environment; to encourage employees to
plan their career and to realize the individual self-development.
(2) To establish the dynamic performance evaluation index system
This index system objectively designs the appraisal content according to the nature of the work. It
examines the performance comprehensively from the following four aspects: the moral character, the
ability, the attendance, the performance and quantify these indicators and score the assessed in
hundred-mark system. At the same time, to respectively design assessment elements according to the
different characteristics of each level and different positions requirement and emphasize on the main
point. For example, assessment of higher requirements in organizing, leadership and innovation ability
should be put forward to middle managers than general managers in order to make the evaluation more
conform to the objective reality.
(3) To introduce the evaluation index of pay attention to team cooperation spirit
In performance appraisal, scores of departmental performance will be the scores of all staff in the
project. It doesn’t only examine the employee’s individual performance, but also the work team
performance. It is an organic combination between employee performance and team performance. It
ensures the employees’ thoughts and behaviors are consistent with the enterprise’s strategic goal. It
creates a good team spirit.
(4) To combine the results of performance appraisal with the employee’s promotion and the
rewards and punishments.
To make performance appraisal as the main basis of staff promotion, allocate jobs and the income
distribution. Such as three or four times rated as an outstanding member of staff can be promoted to a
higher level; if three times as a basic competent staff then he/she should be demoted to a lower level;
two consecutive as an unqualified staff, he/she may be removed from the labor contract. It could be the
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standard of employee promotion.
(5) To conduct a performance review every six months
By shortening the inspection time, an enterprise can timely grasp the employee performance.
Management can find and solve the problem in the work. It provides a new attempt for carrying out the
enterprise employee performance management in this new situation.
(6) To develop a performance evaluation information system
Performance management information system can provide the necessary original information, to
improve the efficiency of performance management. However, the shift from traditional personnel
appraisal to the modern performance management cannot be achieved overnight. If the performance
management system in small and medium-sized enterprise is established, the performance management
information system can truly play its role. Or it may produce some unnecessary panic within the
enterprise, which cause some error messages, and lead to a greater degree of employees boycott or
negative.
(7) Attaches great importance to the two-way communication and the analysis and processing of
assessment results
Assessment plan calls for departments and individuals respectively to work out a plan for the next
six months performance improvement according to the evaluation results. The leader of the company
and the department heads timely interview the staff about their performance. They should analyze and
research the evaluation results, and put forward the expectation for the future work. The management
should ensure that employees accept the assessment results and they are clear about improvement
directions.

5 Conclusion
This paper studies the problems in the small and medium-sized IT enterprise in the field of
performance management. From the performance targets set to the establishment of the index system of
performance appraisal, to the performance evaluation and the choice of performance incentives.
Through analysis and discussion, this paper has established a set of complete and feasible performance
management system and has provided a reference for the majority of small and medium-sized IT
enterprise to improve their management level in the field of human resource management.
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Abstract: The College Student’s scientific and technological innovation competition is valued a lot by
colleges and universities, especially Science and Engineering ones, in popularizing innovation
knowledge, practicing innovation ability, constructing innovation culture in (among) students. The paper,
from the perspective of college students' science and technology innovation ability, takes the cultivation
of the innovation team as the innovative talent training methods, elaborates connotation and advantages
of Team-working Model in the scientific and technological innovation competition in theory, and also
specifically introduced management system and project driving process of innovation team established
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1 Introduction
Innovation is the soul of a nation, an inexhaustible motive force for national prosperity. The 18th
National Congress of the Communist Party of China points out: “scientific and technological innovation
is a strategic support to improve social productivity and comprehensive national power, and must be
placed at the heart of the overall national development.” Cultivating and generating innovative talents,
especially the innovative engineering talents in science and technology, which is the key to building an
innovative country, implementing the strategy of reinvigorating China through science, education and
human resources [1]. Meanwhile, the higher requirements are put forward for the colleges to build and
improve the college scientific and technological innovation system.
Since the working years, the author gradually explored the operation mode of college students'
scientific and technological innovation team and achieved good results in practice based on the
characteristic of subject and realities of students’ personal ability, concentrating the college’s superior
force, on the platform of innovation base for college students and adopting the method of innovation
team to practice. The establishment of the innovation team gives full play to the subjective initiative of
college students, constantly improves the students' thinking ability, learning ability and practice ability,
which plays a very positive role in cultivating the innovation consciousness, the cooperation
consciousness and responsibility consciousness of college students.

2

The Connotation and the Advantages of Team-Wworking Model

2.1 The connotation of team-working model
The so-called team, which is a small group consisted by a few mutually responsible people with
complementary skills, willingness for a common purpose, performance goals and approach [4]. On the
basis of the college students' innovation bases and under the unified management of the bases, the
innovation team, mentioned in this paper, develops their innovative abilities by participating in science
and technology innovation activities and competitions. However, the team operation mode takes the
advantages of the team to participate in scientific and technological innovation competition. It depends
on a certain number of different colleges, different grades and majors around in one direction (the
contest theme, etc.) or a certain number of instructors to compose the self-management innovation team
in the process of participation.
2.2 The characteristics of team operation mode
(1) Fixed instructor. Instructor is only responsible for guiding students’ innovative methods and
solving problems that beyond their ability, but does not participate in the concrete implementation of the
project.
(2) A perfect management system. In order to guarantee its vitality, Innovation team management
system should include competition mechanism, elimination mechanism and flow mechanism.
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(3) Reasonable professional grade distribution. Reasonable professional grade level not only
ensures the smooth implementation of the project, but also be able to hand down the experience.
(4) Adopts the model of “core team + peripheral staff” within the innovation team. Namely that a
core group consists of the students that put forward ideas or have experience, while the peripheral staff
should be recruited after project approval. As students with strong liquidity characteristics, the flow
cycle of the core team members in innovation team often is only one or two academic years compared to
research institutions, and the peripheral personnel are more likely to become core members of the group
through their own efforts.
2.3 The advantage of team operation mode
With respect to the mode that the instructor is in charge of and the project operation mode, using
team operation mode has obvious advantages in the scientific and technological innovation
competitions.
(1) Self-management among students to fully cultivate their sense of responsibility
In addition to funding, student takes charge of all the daily affairs in innovation team. With respect
to the instructor responsible mode, especially in the process of new member recruitment, completely let
each team leader take charge of innovation team, really select the excellent students that have strong
ability, technology and consciousness and finally absorb them to innovation team. In the project
operation process of the team operation mode, the students self-set schedule of the project, while the
instructor checks the progress of the project, guides the students to carry out the method of the project
and solve problems beyond the students’ ability, which abandons the previous guidance model that
instructors taught students hand by hand and enhances the students' creative ability and sense of
responsibility to a greater extent.
(2) Prone to “brainstorming” to improve students’ awareness of innovation
Today's scientific and technological innovation event requires not just innovation of some subject
knowledge, but for the needs of the community, the integration of mechanical, electronic, optical,
control, materials, physics, mathematics and other innovative multidisciplinary knowledge. Team
operation mode determines to bring together the students with different major, different grade and
different skills in a team, which is much easier to broaden students’ horizon and more prone to
“brainstorming” to form much more creative ideas with respect to a single professional students.
Innovation team’s biweekly meeting between members of the system provides a communication
platform where innovation team members can report the ideas within two weeks, particularly the report
among higher grades and experienced members, which greatly improve the awareness of innovation
among innovation team members.
(3) The introduction of competition mechanism to further stimulate students' activity
Team operation mode develops a detailed recruitment system, evaluation system, elimination
system and call system, which forms an effective competition mechanism. The students that are not
suitable for the innovation team will be adjusted, which can ensure the overall combat effectiveness of
the innovation team; The student with outstanding consciousness of innovation and hard working will be
placed in a more important position to accept training and sets an example for other students; These
systems are to stimulate students' creative vitality significantly and to avoid the loss of the fighting will
or sit idle and enjoy the fruits of others' work after students involved into innovation team.
(4) Maximize the experience resource utilization to broaden the coverage of innovative talents
training
Team operation mode’s focusing on rational allocation of low-grade students in the composition of
innovation team forms a project personnel hierarchy of "graduate - senior grade undergraduates – lower
grade undergraduates”, which ensures that project experience and creative thinking to pass down
through lower grade members even if the experienced members graduate or exit the innovation team. It
is to say that the experience resources will not be lost because of personnel changes and benefit for
broadening the coverage of innovative talents training.

3 The Innovation Team Management System
The innovation team has a sound management system. The innovation team improves members'
initiative by the adoption of the assessment system and the elimination system，such as self-assessment,
peer assessment, instructor ratings and persuading some team members with poor performance to quit.
Meanwhile, the team's vitality can be guaranteed by the adoption of the recruitment system in which
new fresh blood continually join the team and the calling system in which team members flow rationally
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between teams.
3.1 The recruitment system
In order to continue to supply new fresh blood for the innovation team, college students’ innovation
base that is responsible for managing the innovation team will organize job fairs for the entire school
regularly. Each innovation team captain or subordinate project team leader is responsible for recruiting.
Recruitment process: First, innovation team proposes the recruitment needs by individual to college
students’ innovation base; Then, the innovation base releases the recruitment information for the whole
school and implements recruitment space and equipment, etc.; Students holding registration form
participate in job fairs; Innovation team leader or project team leader communicates with the enrolled
students and determine the appropriate students; through employment period hired students pass the
examination and then will officially become innovation team members.
Requirements: Without limiting the college, professional, grade, gender; Student with excellent
achievement, diligent, assiduous; Compliance with team management and various rules and regulations,
subject to arrangements, get along well with others; Have ample spare time; Have a strong interest in the
innovation contest, with better learning ability and spirit of exploration.
3.2 Assessment system
Assessment system is not only the key to managing innovation team, the base to eliminate and call
innovation team members, but also the foundation to determine the ranking order of the innovation team
members participating in innovation competition.
Assessment content: work attitude; Task completion; Progress. Specific assessment terms are
developed by the innovation team to a detailed assessment rules.
Assessment requirements: Team builds assessment system evaluating members’ performance every
three months; Assessment activities were organized by the team committee. Each member scores with
the scoring method combining the different levels of peer assessment with peer assessment; Based on
scoring table contents assessment should be objective and fair, for ones who maliciously slander and
defame other players based on the corresponding penalties will be punished; The Team Commission
should organize team to make a work summary and adjust the corresponding management programs at
the end of each assessment.
3.3 Elimination system
Innovation team members having one of the following will be eliminated:
(1) After the evaluation of one's performance, a wide difference between the assessment score and
the passing score;
(2) Delay the progress of the project due to own reason and result in serious consequences;
(3) The occurrence of a conflict with a teacher or cannot get along well with the innovation team
members, which seriously affects the development of innovation team and results in irreparable
situation;
(4) Abuse of project funds without the permission of the team leader;
(5) The assigned tasks cannot be completed with no special reason or perfunctory three times.
Each innovation team should be based on their own situations to develop different elimination
system, and the basic requirements should be consistent with the college innovation base management
system.
3.4 Call system
For the establishment of reasonable professional grades hierarchy in all innovation teams and
reasonably flow of team members between teams, it is necessary to set up the call system among the
different innovation team members in the college students’ innovation base level.
Call flow: First, each team is based on their talents demanding, in case of insufficient for
recruitment, makes an application to the college innovation base for the talent call; After checking and
approval to the talent calling application, the innovation base select suitable candidates in other
innovation team; Innovation team member is intended to call will into the new innovation team after the
handover of the original team task, and is inspected for a month; New innovation team member will
become a full member after passing inspection.
Call selection criteria: (1) Expertise in accordance with application team or the talents that team
require; (2) Perform well in the original team, participate in certain activities, and has accumulated
relative enough experience; (3) Willingness to other teams or project groups; (4) Have adequate time
and effort as another team or project team member for their services; (5) After the trial period,
Evaluation results is more than good in the evaluation team meeting.
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4 Project-Driven Process of Innovation Team
Participating in the national student scientific and technological innovation competition is the
achievement showing of innovation project team, the direction of innovative team members to working
for, the key to team mode operation. Figure 1 shows the flowchart of the project-driven process of
innovation team, which is implemented according to four steps, which are project source, project audit,
project-driven and project summary.

Figure 1

Project-Driven Process of Innovation Team

4.1 Project source
Currently, the project sources of college students’ scientific and technological innovation
competition have the following three ways: Through market research, the projects are obtained from
market demand; Students or innovation team get the projects by extending the function or design of the
original project; Teachers’ research projects are extended to the suitable competition theme, which is the
way to getting project.
Project sources of the above discussed in the innovation team in the first place form the mature
topic, which not only increases the number of innovative projects to declare the competition, but also
improves the maturity of the initial declaration of the project.
4.2 Project audit
It is necessary to reduce the rate of elimination in every reviewing round in order to select the truly
outstanding creative work from a large number of reporting projects and reduce the error of rating
assessment. So the project review process is set four rounds and the decision is made by a major of
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people in each round.
The first review is among the innovation team anonymously. The projects that do not meet the
contest theme and mess the reporting formats will be weed out, which is a process that the innovation
teams learn from each other and uses for references.
The second review is possessed by the experienced graduate employed by the college students’
innovation base. The review is considered mainly from the perspective of feasibility of the project
implementation.
The third review is charged by the well-known professor in college. A comprehensive assessment is
considered from all aspects of innovation, theme, feasibility, project schedule, etc.
Final review is taken by school. College will organize the project application and defenses from all
departments. The school contest board will carry on the detailed discussion to research and select the
excellent project, and project in school ultimately.
4.3 Project-driven
The college students’ innovation base organizes every innovation team to carry out the new and old
members communicating meeting after the project was put on record by school, so that the new
members can be familiar with each other and be integrated into the collective as soon as possible.
Meanwhile, it will launch creative thinking training, software training, project implementation training,
team management training and project defense training to increase a series of capabilities for the new
members.
Management system in project-driven process includes: (1) Maximize the benefits of the project,
all members should timely share personal thoughts and resources, seek common ground, and timely
communicate with each other; (2)Insist on a division of labor, according to characteristics of members
assign the appropriate tasks and implement responsibilities for targeting system; (3) Diversity training,
according to project and based on the characteristics of the member to carry on the appropriate skills
training; (4) Summary report on a regular basis, ask questions and planning, raise questions, make plans;
(5) Encourage competition, reward members that made an outstanding performance by taking part in
contest and ranking higher, and eliminate members in time that aren't suitable for participating in project;
(6) Research belongs to collective, not allowed to be divulged, published and misappropriated by one’s
own name.
The introduction of the competition and elimination mechanism in the team operation mode urges
the team members to make great effort in the promotion of the project, and bursts out of new ideas
constantly to improve the project and obtain good results in the national competition.
Meanwhile, the college students' innovation base will organize and listen to the schedule report of
the innovation team at different stages in order to know real-timely the difficulties encountered in the
implementation of the project team and make all projects be carried out more smoothly. Graduates
owning rich extracurricular competitions experience and well-known teachers will be invited to guide
and assist in every progress report. The innovation teams modify and improve themselves according to
the guidance.
4.4 Project summary
After the project participates in competition, innovation teams’ task does not end. It is just the
beginning to summarize the project and write the academic papers, apply for a patent and so on.
Relative to the project-driven or mentor-driven, team operation mode is not just for innovation
competition. It is more important to summarize the project achievement and sum up the experience to
retain in college students' innovation base and the team, which will become the cultural heritage of the
scientific and technological innovation, helps to expand the influence of innovation team and enhances
the appeal of innovative culture.

5 Conclusions
The implementation of team operation mode in college students’ scientific and technological
innovation competition can stimulate the college students’ vitality in scientific and technological
innovation and enhance their self-management ability, which is conducive to improve the quality of
scientific and technological innovation projects and to inherit the achievement and the experience,
solves problems effectively such as starting from scratch, lacking of experience, lacking of internal
competition. Our department takes the talents training mode of scientific and technological innovation
team and fulfills actively the relative measures and systems, which has achieved good results in
innovative talents training and college students’ scientific and technological innovation competition.
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Due to difference in the ability of students, faculties, personnel training and systems, the above
operation mode of innovation team cannot be applied to all schools. As a result, colleges and universities
should combine their actual situation, explore and improve much research in the initial operation of
innovation team, sum up the most suitable mode for innovative talents training. So more students can
grow into creative talents, and the university can make greater contribution to the innovative country
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Abstract: The paper, by using the ecological system theory, adopts logical analysis method to make a
study of Employees Job Burnout. It’s of great significance to inquire into the problem of Employees Job
Burnout on Management field. This paper is under the past research, analyzes causes of Employees Job
Burnout from the perspective of the ecological system theory, and on the basis of the ecological system
proposes countermeasures of employees’ job burnout from the perspective of resuming the compatible
relationship between environment and human.
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1 Introduction
Since American clinical psychologist Freudenberger first proposed the concept of “job burnout” in
1974, the job burnout problem caused wide attention in the academic circles and the actual management
and it has become an important research topic in the field of management. Along with the related job
burnout research, its concept is becoming more and more specialized and standardized. The profession
which it involves has also been extended to almost all areas. [1]
For a long time, the research of job burnout on the management and psychology has the following
two characteristics: for one thing, it is mostly studied from a particular occupation on the object of study;
for another, it is mostly studied from the psychological causes and the nature of work on the research
angle of view. In fact, we can find that various professional groups have their common characteristics in
the research of job burnout among many different professional groups. Such as the lack of a sense of
accomplishment and sense of belonging; the work is too programmed. And on the research angle of
view, there are few to study the enterprise employees’ job burnout problem from the angle of ecological
system theory, i.e., the interaction between people and the environment.
Therefore, based on the above two points, this article attempts to analyze the cause of the enterprise
employees’ job burnout at the macro-level from the relationship between the employees and their
surroundings based on the perspective of ecological system theory, and it studies the prevention and
countermeasure of enterprise to the employees' job burnout based on the theory angle of view.

2 The Concept and Performance of Job Burnout
The burnout refers to a person feels tired and sleepy. Job burnout refers to when the people are
engaged in a job for a long time, because they lack the interest, enthusiasm or intentions but they have to
do it, they will feel tired, it will produce a series of negative emotions and it will lead to the physical and
mental fatigue and their working abilities and job performance are reduced, this kind of comprehensive
psychological state is called job burnout. [2]
The research of Maslach has the most representativeness. He thinks that the job burnout is
constructed by the emotional exhaustion, depersonalization, diminished personal accomplishment. [3]
The production and management system of modern enterprise is highly informationized and
standardized operation system, whether it is the front-line production employee, professional and
technical personnel or the employee who are engaged in the administrative affairs and management
affairs under the strict and highly standardized and programmed system. Therefore, it’s easy for them to
have job burnout problem, the main performance is: (1) They have the frustration feeling their bad
mood increase and they are easy to be agitated or moody; (2) The interpersonal relationship is not
harmonious, the loneliness is aggravating and their friends are reduced; (3) They avoid all kinds of
social activities, have the autistic tendencies and have a negative attitude about themselves and the
surrounding environment; (4) They have the periodical excitement, anxiety, fear, depression and even
despair; (5) Their health goes from bad to worse and they have the continuous ailments; (6) They have
no passion to the job, always feel he is busy and have the heavy psychological pressure; (7) They try to
avoid the reality by smoking, drinking and pursuing the opposite sex; (8) They feel their jobs are
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meaningless and very boring; (9) They don't know what will be in the future and muddle along; (10)
They lack the security feeling and their psychological endurance declines; (11) They find that they
forget many things, number, the name of a friend and the place which they are usually familiar with; (12)
Their heart is exhausted and they lose their confidence and they are arrogant; (13) They find it’s hard to
relax and they are often agitated and restless. [4]

3 The Ecological System Theory
Brim and Bronfenbrenner put forward the ecological system theory to analyze the environmental
background of the development of human beings in 1979.
The theory thinks that the development of human beings is the result of the interaction between
themselves and a huge ecological system. The system regards the natural growth human beings who have the
subjective initiative as the center, they construct the different systems with the different levels of the
surrounding environment and these systems constitute a dynamic complex ecological system through the
regular contact. The theory emphasizes the importance of individual awareness to the ecological environment.
It divides the ecological system into micro-system, meso-system and macro-system. [5]
In fact, whether it is the micro-system that is closely related to human, or the macro-system that has
the indirect effect on human behavior, it will bring the profound influence on human behavior. The angle of
ecological system theory is to analyze the influence factors of human behavior from two perspectives of
ecology and system theory. The basic view of system theory is that the people interact with every system
dynamically; the basic idea of ecology is that the individual, small groups and families will produce some
of problems and needs in the transitional period from one stage to another transition process. [6]
Therefore, the analysis model of the ecological system theory is to analyze the complex relation
between human behavior and his living environment from a person's life development stages to the
interactive relationship between human and environment.

4 The Cause Analysis of Employees’ Job Burnout
Adaptation is an important concept in the ecological system theory; it refers to the ability of
adjustment that people make according to the environment. [7] The life of human is to adapt to the changing
conditions, people often live in the changing environment and great work pressure in the modern society,
therefore, people need to have a strong adaptation ability and they need to constantly adjust themselves to
adapt to the environment. But the adaptation needs to make the effort, the process of adaptation is also the
process of the exchange of information, energy and other resources between people and the social
environment and the physical environment. When people can exchange with their environment smoothly
and effectively, the relationship between human and environment is harmonious and beautiful, people's
various needs can be satisfied in the environment, so people will grow, develop and keep calm. However, if
people cannot exchange with the environment effectively and smoothly, they can produce the
maladjustment, it will bring pressure and discomfort, so that the balance of the people and the environment
is broken, the interaction between people and the environment will be lost in a vicious circle.
Of course, the difference between the ecological systems theory and other theoretical perspectives
is that it not only emphasizes the adaptation of people to the environment, but also emphasizes the
environment is affected by the people. People need to change the environment, and the purpose is to
create a better adaptation environment. At the same time, from another point of view, if people can't well
adapt to the environment, they will also bring the bad influence to the environment to a great extent and
damage the environment.
For an enterprise, the enterprise is like a big environment system, and each employee is “the person”
in the environment. But his system environment is not just the enterprise for employees; he also has his
family, community, etc. Therefore, when we study the job burnout problem, we should make the
measurement not only from the interactive relationship between the employee and enterprise, that is,
considering it from the adaptation angle of the employee to the enterprise, but also from the adaptation
state of the employee to other environmental system. Only we study it from the perspective of
“adaptation”, we can really find and grasp the causes of job burnout. When the employee is difficult to
adapt to the environment, the job burnout problems arise.
The main focus falls on the employee's “maladjustment” from the angle of ecological system
theory to analyze the problem of employees' job burnout and the cause of "maladjustment" analysis is
mainly from the following three aspects:
First, the employee is in the turning period of the development of life, it’s easy to produce the

Proceedings of the 11th International Conference on Innovation & Management

·957·

pressure that is difficult to cope with during this period; it is also including the job burnout. The turning
period of life development is a double-edged sword for people, on the one hand, it means that the
growth and development, means to achieve the goals of life, means that people’s needs to satisfied
further; On the other hand, it also means that, challenges and pressure, means to face a new environment,
a new role and means to complete the challenges and tasks that he never encounters. As a result, the
causes of job burnout may be they are in the turning period of the development of life. The job
promotion, workplaces and post transformation can not only bring the opportunities and the
development of life, at the same time they can also bring pressure and maladjustment and generate the
job burnout problem from the perspective of the interactive relationship of the employee with the work
environment; The adaptation degree of the employee with his family, community system and transport
system will also affect his interaction with the work environment from the perspective of the interactive
relationship of the employee with other environmental system. For example, an employee who had just
become a mother would have a strong burnout due to the role conflict and role strain; Another example,
an employee who had just moved would have exhausted burnout because the home is far away from the
enterprise and he has to take a few hours of the bus to endure heavy traffic every day. Thus, the
employee that is in the transition stage of life is often an important reason for bringing job burnout.
Second, the employee is in bad relationships. In business, dealing with interpersonal relationships
is an issue that each employee must be faced with. A complicated and sensitive relationship between the
employee, the upper and lower levels is formed, and for each employee, such a relationship is a personal
micro-network system, affecting the job emotions and efficiency of the employee all the time. If the
employee is in good relationships, he will be able to work full of passion, enjoy the fun of working, and
have a sense of accomplishment and satisfaction, so that it produces the corporate identity and belonging.
Conversely, misunderstanding, jealousy, discrimination, scapegoat, concealment, deception, repression,
conflict and other undesirable means of communication and interpersonal skills make the employee feel
the pressure and have difficult in adapting, resulting in burnout, which would affect mood and job
efficiency. For example, an employee who can not remain honest and effective communication with his
supervisor could not always get the appreciation, praise and recognition at work. Such bad relationships
would produce burnout. In addition, the bad relationships in the family system of the employee, such as
marital conflicts, extramarital affairs, and family tensions will also make it impossible to throw him into
work, and he produces the burnout.
Third, the social environment may produce damage to human pressure, which means that the
environment may not offer social support, withheld relevant information, prevent people from
approaching needed resources, be indifferent to human needs and aspirations, exploit and oppress some
people. [8] The ecological system theory emphasizes the mutual adaptation between man and environment,
and better environmental factors can improve people's ability to adapt to the environment. Conversely,
poor ability to adapt to the external environment will make people fall in pressure and trouble. For the
employee, business outlook belongs to the environmental system; the environmental system resources
and institutional capacity have a direct impact on the employee’s adaptation. Thus, the variety of
obstacles and shortcomings in enterprise hardware facilities and management systems, as well as the
needs and indifference to the problem of staff or no response are important factors for employee burnout.
For example, if an enterprise can not provide accommodation for their employees’ health and safety
protection and it is indifferent to the views of the employee, the employee will produce the discontent
and he appears the job burnout. As another example, sometimes an enterprise is unable to meet certain
basic needs of the employee and makes the strict and non-human environment management system
disorders, and it itself is the factor which reduces the employee’ adaptation ability and has the job
burnout.
Tabce l
Logical Process
System Level

The Article Structure Table Presents as Follows
Causes

Micro-system

The employee is in the turning period
of the development of life.

Meso-system

The employee is in bad relationships.

Meso-system

The social environment may produce
damage to human pressure.

Countermeasures
It is necessary to establish
multi-level system of employee
concerns.
It is necessary to inprove the
formal communi cation system.
It is necessary to strengthen the
cultural building of enterprise.
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5 Conclusion the Prevention and Response on the Job Burnout
Based on the above analysis which is from the perspective of the ecosystem, the author believes
that the prevention and response of the problem should be from the same perspective of ecological
system theory. As the business managers and operators, we can not change the larger, more
macro-related policies and institutions, such as the government systems and legal systems. Thus, from a
pragmatic point of view, as an employee, the enterprise should focus on how to establish system
prevention and respond to the employee’ burnout problem, of course, those prevention and response are
based on ecological system theory perspective.
From this theoretical perspective, helping the employee cope with stress, eliminate its cause, mitigate its
impact, deal with the harm brought by them, enhance their ability of adaptation, renew the normal
adapted state between people and environment are the core mission of prevention and responding to the
burnout problem of the enterprise. The following suggestions and strategies have taken the above
analysis into account.
First, it is necessary to establish multi-level system of employee concerns.
Each employee has to face life-changing transition period, regardless of this transition is the
enterprise, or other systems, such as the family, community, etc., which tend to make the employee
produce maladaptive state. Thus, in an enterprise, if we create a multi-level system of employee
concerns, understand and grasp the various life state of the employee in time, we can effectively prevent
the employee from the burnout. For example, when an employee is up to a higher and better position,
then if there is a dedicated employee (he can be professional, or also has had a similar experience of
colleagues, supervisors, etc.) giving its psychological counseling and help, it can effectively adapt to this
transition and prevent the burnout. And even if the problem occurs, through the above concerned system,
it can give timely and effective help to the employee, let him quickly get rid of maladaptive state,
eliminate and reduce the burnout.
Second, it is necessary to improve the formal communication system, broaden the informal
channels of communication and create a good relationship atmosphere.
Modern communication theory thinks that, in the modern enterprise, poor communication is an
important factor in adverse interpersonal relationship. In the theory of communicative action, Habermas
raises the sincere communication to the height of the basic human purport. Therefore, the formation of
smooth, effective and honest communication environment in the enterprise and the creation of good
atmosphere relationships are important measures to prevent and respond to the job burnout and increase
employee’s enthusiasm and sense of accomplishment. Corporate communication channels include
formal and informal categories. First, improving formal communication system is very important, there
should be a long-acting form of communication between the upper and lower communication, and the
lateral part of the system, such as regular “de-administration” meetings, sincerely listening to the voice
of subordinates; regular meetings among transverse section, sincerely pointing out achievements and
shortcomings of the other departments. Such a “safety valve” properties system can effectively prevent
and mitigate the employee’s job burnout. Meanwhile, the enterprise should also broaden the channels of
informal communication, for example, allowing the employee to chat freely for 20 minutes every day
before work and the leaders also take part in it; another example, there is a monthly afternoon, the
leaders and a subordinate swap roles, they can experience each other's difficulties and sufferings and so
on. Thus, when a company has a good communication system and atmosphere, its employee will be able
to feel that it is in healthy relationships, thereby greatly reducing the "non-human" feeling and emotional
exhaustion feeling.
Third, it is necessary to strengthen the cultural building of enterprise, effectively meet the needs of
the employee, and improve the belonging and identity of the employee.
Corporate culture is the sum of values, common sense, ethics, and code of conduct and mode of
thinking accepted and followed by a general member formed by social practice under certain
socio-economic conditions. [9] Based on the ecological system theory perspective, strengthening the
corporate culture is an important way to create a good external environment for the employee’s harmony
and eliminate environmental barriers. For an enterprise, the purpose of corporate culture is to increase
the employee's sense of enterprise belonging and identity, regards the enterprise as their own home to
make greater contribution to the enterprise. However, how to build the bridge between corporate culture
and the sense of belonging and identity? Obviously, this bridge is that the enterprise should effectively
meet the needs of the employee, remove the employee’s worries. Of course, after all, enterprise is a
profitable economic sector; it is not like the charity. However, as a business, if you turn a blind eye to
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the legitimate needs of employee and do not respond, it will deeply hurt the hearts of the employee, so
that the employee and business can not adapt to the formation of benign relationship which would
resulting in the job burnout. Therefore, as a business, we must always meet the needs of the employee as
the core of enterprise culture in the enterprise culture construction progress, rather than a few slogans,
create a few sharp words. Although it is impossible to meet the needs of all the employees, it needs to let
the employee see and feel: the enterprise really cares about each employee; the employee is really able
to be given the most humane care, and seen as a “social man” rather than just an “economic person.”
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Abstract: This paper studies the management system of the teaching staff in American universities.
According to detailed analysis, it’s discovered that the recruitment process of teachers, their selection
standards, and their mobility forms the basis of high-quality teaching staff in American universities Then
the assessment and elimination system and encourage system which aims to motivate the teachers are
analyzed. On the basis of the study of the faculty management mechanism in American universities, a
contrastive study of Chinese faculty management system is presented and some inspirations are drawn
for the reform of Chinese universities, including promoting academic-centered teaching and mobility of
teachers, preventing academic inbreeding, and establishing flexible teachers’ autonomy system.
Key Words: Faculty management in American universities; Chinese universities; Assessment;
Inspiration; Recruitment; Mobility;

1 Introduction
It is universally known that one of the most important linchpins of the success of a university is to
keep its faculty on a high level. Therefore, it has gradually aroused the concern of the world that the
effective measures need to be implemented to improve the quality of the university faculty, and many
measures have already been operated in many nations.
Universities in the U.S. have gained a good reputation in the world; one of the most significant
causes is the high-qualified faculty, and the other one is its effective management mechanism.
The tertiary education in the United States began in 1638 with the establishment of Harvard
University. The National Council for Accreditation of Teacher Education (NCATE), found in 1954, is
the professional accrediting body for colleges and universities. It set rigorous standards, greatly
promoted and perfected the Faculty Mechanism in the United States(Homer, 2001）.
The higher education in China develops rapidly, and it has been flourishing with the process of the
reform and opening up. At present, the faculty management mechanism in universities of China is in the
transitional period, from the experience management mechanism to the scientific management; therefore,
it is necessary for Chinese universities to learn from the advanced management experiences of the
United States.

2 Teacher Selections and Management
The open recruitment of teachers has been implemented in the U.S. private universities for
hundreds of years. And the legislations of many states specifically require the open recruitment in public
universities. The strict selection mechanism and employment system guarantee the teachers' quality and
they play an important role in promoting the improvement of university teachers.
2.1 Open recruitment
Open recruitment is an important feature of the U.S. faculty management. The open recruitment of
teachers in private universities has been implemented for hundreds of years in the United States. In
public universities, many states specifically required open recruitment. In addition, these universities
have established strict recruitment procedures to guarantee the quality of teachers. For instance, while
recruiting, many American universities will set up a recruitment committee, and advertise in newspapers
and magazines, expecting to have the most outstanding scholars.
2.2 Strict selection
Strict selection is another significant feature in recruiting university faculty. As university
education plays a much more important role in the development of the country, the competition in
selecting university teachers becomes increasingly fierce. For instance, a doctor’s degree is the most
basic requirement of the employment of a university teacher. In addition, most universities add other
recruiting requirement, including higher academic training and practical experience.
2.3 Mobility
Mobility is an important characteristic in the university faculty selection. In order to optimize the
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faculty, strengthen the intercollegiate exchanges, and promote the growth of teachers, the U.S.
universities take various measures to enhance the intercollegiate exchange. Generally speaking, many
universities do not employ their own graduates as teachers after their graduation, no matter how
excellent they are or how promising they will be in the academic field. However, they are allowed to
come back to teach in their mother school if they work for several years in other universities.
2.4 Flexible yet stable faculty system
Full-time teachers and part-time teachers are the two main types in American universities, and one
of the most prominent features of the faculty management mechanism is their double-track system,
which refers to the tenure track and the non-tenure track. The tenure system in the USA is aimed at
protecting the academic freedom and the teachers' commitment to teaching and research work, and the
professors with a tenure track will be offered a permanent contract if they are approved so (William,
2001).
In America, full-time teachers (including tenure track and the non-tenure track) take a major
proportion in its teacher system, and part-time teachers also play a very significant role in its education
system. Here is a chart about the different types of teachers in American universities, which is quoted
from a survey of IPEDS---the Integrated Postsecondary Education Data System (Yang, 2006).
18.60%

24.15%
35.07%
46.33%

Figure 1

10.92%

Part‐time teachers 543
thousand
Non‐tenure track 218
thousand
Tenured teachers 283
sousand
Probationary teachers 128
thousand

Chart of Different Types of Teachers in American Universities in 2003

From Chart 1, it is shown that there are 629 thousand full-time teachers in American universities in
2003, among which it takes the percentage of 53.67% among the total number. Teachers with a tenure
track, including 283 thousand tenured teachers and 128 thousand probationary teachers, take about
65.34% among the full-time teachers; while the probationary teachers takes about 18.60%. Part-time
teachers take about 46.33%, and it is a very important branch and supplement to the whole system.
Therefore, it can be concluded that tenure track is the main stream of the faculty system and it
guarantees the stability of the faculty, and part-time teacher helps to build a flexible system of American
universities.

3 Assessment and Elimination
To ensure the teaching and research quality and maintain their reputation, U.S. universities have a
series of rigorous managing system, including the teacher’s promotion system, evaluation system, etc.
3.1 Encouragement system
The U.S. universities also take effective measures to encourage their faculty, and guarantee their
status and rights. Their measures are as the following:
3.1.1 Teacher’s participation in the school management
The teacher’s participation in the internal management of a university is a major characteristic of
the U.S. higher education. There is not a unified system of higher education in the United States, and
each state has no direct management upon universities; it means that the universities enjoy full
autonomy in running school.
The management of the internal affairs, especially the academic affairs, is carried out through the
management of the professor’s committee. The professor’s committee is an organization which is
mainly responsible for the teaching affairs and academic activities; in addition, it is also responsible for
the selection and promotion of the faculty.
The professor’s committee is mainly responsible for the teaching, scientific research, academic
affairs, and personnel promotions. This method allows teachers to play a dominant role in the academic
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management. This method develops the advantages of the teachers who are good at academic
management, ensuring the teacher’s status in the university, and is conducive to the development of the
school and the academic research.
3.1.2 Welfare system
It is provided in the United States that the salary of the teachers should be raised automatically; In
addition, the university will also offer a fund for the outstanding teachers, encouraging and rewarding
them. A good payment system will help to build a stable team of teachers, and stimulate their
enthusiasm greatly in teaching and academic research.
In the United States, the University teachers are entitled to decide what to do and how to teach,
what to study and how to study, and they are also entitled to participate in drafting the policies,
including the appointment policies, promotion policies and dismissal policies.
The Tenure track system in the United States is an important system which grantees the academic
freedom, ideological innovation and the teaching and scientific research level. This system helps in
preventing teachers’ dismissal for their different academic viewpoints, and it will also prevent the
negative influence of the arbitrary political factors upon the school and the teaching activities. In
addition, this system helps to improve the status of the teachers, promote the academic research, and
develop the higher education of USA, and promote the social progress (Wayne & Jennings, 1996).
3.1.3 Establishing guarantee mechanism of teachers to improve their proficiency
American universities encourage teachers to update and enrich their knowledge so as to improve
their teaching and research proficiency. Though teachers’ participation in training activities is mostly
personal behavior, most American universities take measures to establish a guarantee system to ensure
their participation in self-improvement (Schuster & Martin, 2006).
First, ensuring sufficient research funds. American universities attach great importance to the
financing of research funds. There are usually specialized agencies in charge of the financing of research
funds, including funds from the federal government, the state, the local government, defense projects,
enterprise projects and private funds. Universities also encourage teachers to raise money by themselves.
Therefore, teachers in American universities usual have sufficient research fund, which creates basic
financial conditions for their cooperative research, their attendance of symposium both in the U.S. and
abroad, their special inspection tours, etc.
Second, establishing a training institution. American universities often have their own
teaching-technique training institutions, which are open to all the teachers in the university. Teachers can
volunteer to enter certain training programs to improve their teaching competence, for instance,
Teaching Assistant Training Program, International Teaching Assistant Program, Plagiarism
Checking Software, Peer Consultation Service, etc. Most American universities and institutions
also accept co-researchers, which is similar to the visiting scholar program in China. These training
institutions and programs have actually become the major base and important way to improve teachers’
professional proficiency.
Third, implementing teacher training projects. American university association often send doctoral
students to community colleges to communicate and observe teaching for the purpose of cultivating
responsible teachers who will offer high-quality teaching, research and service for universities. It
encourages doctoral students to participate in the activities of community colleges, and guide them how
to master and develop new and advanced pedagogical methods and techniques, help them accumulate
teaching experience, and teach them first-hand information about how university teachers work, thus
preparing them for their future work as teachers.
Fourth, reasonable construction of the professionals and teaching staff. The teaching staff in
American universities consists of full-time ones and part-time ones. The part-time teachers are also
called recessive teachers. In recent decades, the number of part-time teachers is increasing fast. This
structure of employing both full-time and part-time teachers is an important approach to fully explore
and utilize the teaching resources in American universities. The part-time teachers create opportunities
for full-time teachers to engage in research and further studies.
3.2 Elimination
University teachers in the United States will be unemployed if they are not able to be promoted in a
certain period of time. For example, an assistant professor will often be given a contract of another three
years after the expiration of his previous contract, if his abilities of teaching and scientific research are
approved by the special committee. However, if he is not able to be promoted in the six years, he will be
dismissed. This management mechanism enhances the flow of the university faculty and helps to
improve the academic level of the faculty.
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The tenure system in the USA is aimed at protecting the academic freedom and the teachers'
commitment to teaching and research work; however, its disadvantages become much more serious
gradually. At present, some universities have already started to implement the post tenure review,
through which the professor with a tenure track will be examined and accessed every five years. He only
has two chances, and he will be dismissed by the university if he fails in the personnel assessment
(William, 2001).

4 Conclusion
4.1 Result
America has developed a complete and scientific system in its exploration of faculty management,
which guarantees the high quality of university teachers. In its management of university teachers, first
and foremost, great importance is attached to humanitarianism. And the ultimate goal of universities and
administrators in their management of faculty members is to make sure that teachers can concentrate on
their teaching staff and academic research, to give teachers enough freedom and space, and to provide
every opportunity for them to improve their teaching and research.
4.2 Enlightenment
Though the U.S. and China are quite different in their social systems, values, beliefs, labor relations,
the advantages in the faculty management mechanism of the American universities provide some
inspirations for the management of teachers in Chinese universities.
4.2.1 Academic-centered teaching and mobility of teachers should be promoted
The “to be promoted or to be dismissed” selection system of teachers in American universities
enhance the mobility and metabolism of teachers. Chinese universities should analyze the advantages
and disadvantages of this system, and adopt whatever is fine and rid whatever is dreg.
Compared with American universities, there is still no effective mobility system in Chinese
universities. The Chinese universities should promote competition among teachers and eliminate those
that are not qualified. Yet, to solve the problem, the government and social forces should be resorted to
in order to have support and coordination.
4.2.2 Academic inbreeding should be prevented
Academic inbreeding refers to the phenomenon that universities ask their own graduates to stay and
work as teachers there after graduation. It can easily lead to isolation, making the teaching, thinking
mode, and communication of academic views more isolated. When discussing the faculty management
in Chinese universities, President Zhang Weiying of Guanghua School of Management in Peking
university said: “The interpersonal relationships between teachers in a university are very complex.
They are often master and apprentices, or apprentices of the same master. It’s a whole self-sealed system
and the university is kind of being turned into a family.”(Qiao, 2000) Chinese universities should
broaden their sources of teachers in recruitment, so that sound and rational education-related structure
can be established, different academic views can bloom together and improve together, thus activating
the academic atmosphere of universities.
4.2.3 Flexible teachers’ autonomy system should be established.
The university teachers in the U.S. enjoy high autonomy rights and their autonomy exhibits in two
ways. First, universities are far away from government’s administrative intervention; it is professors and
experts that manage the universities. Second, university teachers enjoy high democracy when
participating university management (Karol & Sigmund, 1980). The management of Chinese
universities is administration-staff-oriented, which makes the teaching and academic research also
administration-oriented. This leads to the establishment of a welfare system and reward system that
favors unfairly the administration staff and fosters corruption in teachers’ assessment and evaluation. In
order to enhance the quality of faculty management and eliminate administrative intervention, Chinese
universities should adopt the essence of “management for the sake of academy” in the American
management system, gradually transit from administrative management to academic management,
replace the administrative-centered logic with academic-centered logic and return to academic-oriented
approach in their management.
Now, the Chinese universities are at an era of fast development. In order to establish perfect faculty
management system, it’s of great significance to study the advanced and mature management system in
foreign countries and adopt the parts that can enhance the quality of the teaching staff. The reform of the
faculty management has already become an important task that confronts the educational world in China.
On the basis of studying the developed countries’ education system and faculty management system,
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their successful experience can be adopted and their unsuccessful attempts can be avoided in the reform
of Chinese education system, thus providing reference for the educational decisions and educational
reform.
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Abstract: Reviewing is not only the decisive aspects of editorial work, but also the central part of the
book publishing. Triple reviewing system as the government regulations and long-term practice book
publishing internal review system, exist in the process of implementing specific rules and practical
operation of “two pieces of skin” phenomenon. This paper analyzed according to investigate the
situation of implementation status of triple reviewing system in book publishing for the shortages of
review system and the necessity of innovation from four aspects: the development of the publishing
industry, the contents of the triple reviewing system, requirements of the market operation and the
situation of published books’ quality. An innovation suggestion of the book review system was put out
that is “priority of the reviewing and processing system and as a supplement of the triple reviewing
system”.
Key words: Review system; Triple reviewing system; Reviewing and processing system; Innovation

1 Introduction
Reviewing is not only the decisive aspect of editorial work, but also the central part of the book
production process. It is a rational activity, which analyzes and determines the manuscript scientifically
from a professional point of view. The review system consists of first review, second review and final
review, which is referred to the triple reviewing system. Article 8 of “Library Quality Assurance System”
published by General Administration of Press and Publication (GAPP ) in 1997 pointed out “First review,
second review and final review should be done well after the manuscript was handed in, and the three
steps were indispensable. Any two steps couldn’t be done by a same person during triple reviewing
system. In the process of the triple reviewing, always pay attention to the political and policy issues, at
the same time to check the manuscript of scientific, artistic and intellectual problem.” And the first
review, second review and final review three review links respectively put forward specific demands.
The political tendencies, idea grades, academic or artistic value, structure style, word level and other
aspects of the manuscript can be checked by triple reviewing system. The strengths and weaknesses of
the manuscript were judged matter-of-factly. At the same time, the economic benefits and the social
benefits were valued through the three steps.(Shang Shu, Hai Yi,2007)
From system level, those regulations, which embodies the book publishing and editing work and
operable. But regulation is one thing, actual implementation? Due to the influence of a variety of
reasons, in some of the press, the specific provisions of the review system and practical operation of
“two pieces of skin” phenomenon still exist in different degrees, in the production of books triple
reviewing system neglected problems has to a certain extent, reduce the quality of book editors work,
thus affecting the quality of the publication of the book and triple reviewing system became books the
weakness in the process of production.
A random sample survey that reflects the situation of triple reviewing system of several publishing
houses was done by some insiders. Current situation of editing and reviewing can be learned from the
survey. The editors that reviewed the manuscript carefully accounted 50% of the total. What’s more,
editing and revising were done at the same time by them. The editors that simply looked through and
even didn’t look at the manuscript each accounted 25% of the total. In the second reviewing stage, only
very few editors scanned the manuscripts, and most of the editors just signed their names. As to the
situation of final reviewing, it is easy to imagine. Even though the final editors wanted to do something,
they couldn’t do anything about it just looking from the numerous manuscripts.(Cui Qingxi,2007)

2 Necessity of Institutional Innovation of Review System
The reason why triple reviewing system didn’t work well was varied. Firstly, the triple reviewing
system was just on the oral stage. Lacks of research and understanding of the triple reviewing system.
Furthermore, the triple reviewing doesn’t match the present situation of book production in China. It’s
inappropriate that the triple reviewing system guides the editing work. It is illustrated in the following
ways.
2.1 Analysis from the development of the publishing industry
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The publishing industry has been developed rapidly since the Third Plenary Session of the Eleventh
to meet the needs of the national economy and the people’s cultural life. As shown in table 1,the Chinese
book publication varieties have grown from 12153 a year in 1950 to 414005 in 2012. Concerning the
number of editors in the press, although they have a certain number of increment, they are outnumbered
by the growth of publishing varieties significantly. The issued amount of an editor each year at that time
was just 3 to 5 kinds, that each of the kind included 100 to 200 thousand words. That is to say, the total
issued amount annually was about 600 thousand words. However, the kinds had increased and the issued
words had been doubled at present. According to the examination that the total issued amount of an
editor per year nowadays is about 2 to 3 million words. In some special cases, it could reach 5 million
words. What’s more, An considerable amount of second reviewing and final reviewing work even the
planning and marketing work were done by the very editors. In this case, the triple reviewing system
couldn’t be put into practice. Although the editors were dedicated, their time and energy was limited. It’s
unavoidable to make discrete mistakes.
Table 1 Year of Part of China’s Book Publishing Statistics
Year

Publishing
books total
(kind of)

1950

12153

Compared
with the
previous
year growth
(%)
—

7049

Compared
with the
previous
year growth
(%)
—

5104

—

1951

18300

50.58

13725

94.71%

4575

-10.36%

2011

369523

12.53

207506

9.62%

162017

16.48%

2012

414005

12.04

241986

16.62%

172019

6.17%

The new book
number
(kind of)

Republishes,
reprint books
(kind of)

Compared
with the
previous year
growth (%)

In accordance with relevant Chinese publishing network and China’s book publishing network data sorting, data in the table
does not include Hong Kong, Macao and Taiwan regions.

On the other hand, although China became a large publishing country in recent years with the
increase of publishing kinds and amounts, it wasn’t a strong publishing country. The printed amount of
single species was small, and it was even declining. And the inventory of book was substantially
increasing. It’s acknowledged that China’s publishing industry was still in a growth stage. How to turn
the publishing industry to the consumer-driven stage was an issue for the press and publication
management department.
In this case, it’s necessary for the press to optimize the topic selecting and control the scale of the
pressing. It’s not realistic if the publication management department always required reduction of the
kinds of publishing books to the press. Under market economy, if there was no quality, there was no
profit. However, if there was no apt scale, there was no profit, either.
2.2 Analysis from the contents of the triple reviewing system
Compared with the Provisions published by the GAPP in 1952, “Library Quality Assurance System”
published in 1997 and “Book Editing Basic procedures” published in 1998 make the responsibilities and
the aims of the reviewing clear. According to these rules, there are several issues to be discussed.
(1) The Responsibilities are ambiguous. Firstly, although the responsibilities of first reviewing and
second reviewing were defined by the rules, it’s difficult to distinguish. For example, it’s difficult to
distinguish the reviewed contents and the assumed responsibility of first reviewer and second reviewer.
So, it is hard to make the rules implemented. Secondly, the editors should take responsibility to their
own re-reading and processing the manuscripts at either re-reading stage or the processing stage.
However, in the triple reviewing system, the first reviewer work for the second reviewer and the final
reviewer.
(2) It’s doubtful that the second reviewer had to read all the manuscripts at present situation. The
director of the editorial office had to do the first reviewing work, except for handling all kinds of daily
affairs (market researching and the subject planning).So, the answer can be seen from the ratio of the
amount of directors of the editorial office and the species of the published books.
(3) There are scientific basis and academic properties in the triple reviewing system, however,
development and implementation of any system, are inseparable from their objective practice. Once the
objective practice changed, the system should be adjusted and completed accordingly. Otherwise, the
system would only be superficial. There would be no practical significance to emphasize its so-called
scientific basis, if the system was away from the objective practice. Thus the triple reviewing system is
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also the same as above. As we mentioned, the triple reviewing system originated in 1952. Although the
system had been modified several times, the basic content did not change much. It is doubtful whether
the triple reviewing system originated from 1952 can instruct the press industry that charged
dramatically in the 21st century. The answer can be seen from the present situation. At present, the
number of the president and editor in chief and editorial director in a publishing house is limited. They
cannot deal with a substantial increase in the manuscript reviewing, and final reviewing objectively,
even with the help of professional and technical personnel above subeditor. Thus, in order to “fulfill”
responsibilities, precisely, to fulfill dispatch procedures, in most cases, the second reviewing and final
reviewing became superficial. The existence of this phenomenon gradually weakened the objective
consciousness of the reviewers, so that reviewers tend to formalize the process.
The issues of the triple reviewing system itself are the reasons why the system cannot be strictly
implemented in the manufacturing process.
2.3 Analysis from requirements of the market operation
(1) Market economy emphasizes the rational use and allocation of resources. An audit of the
manuscript should go through three people which a considerable part of work is duplication of effort
among with preliminary examination, review and final decision in accordance of “Triple-Reviewing”.
Theoretically, a person who has intermediate above professional title as well as above 5 years work
experience in editing is fully capable of completing refereeing about general manuscript independently.
In this case, the necessity of “Triple-Reviewing” is not so important. Reviewing, the final work mostly
just change a few typos or mention only some perfunctory questions. All these show that labor resources
of editor are not rationally used and configured.
(2) Market economy requires high efficiency. Now book market has fierce competition. If each
book must be read by 3 people (in fact, it’s difficult to do), book publishing cycle would be prolonged,
thus some books couldn’t win in the fierce market competition and would even losses, hence the saying
“time is money”.
(3) Market competition requires innovative products. Because of excessive duplication of effort and
irrational use of resources, editors don’t have enough time and energy to innovative products and plan
high level books. As a result, the phenomenon of “follow suit cloning”, the publication cycle of “fast
track” is naturally difficult to be avoided.
(4) Market economy emphasizes staff responsibilities clearly. As mentioned earlier, due to the
obscurity of division of responsibilities between the triple-reviewing system, the quality question of
books, and the ambiguousness of understanding of the review and final, the first instance replace the
third instance. Ask for the principle of “insist on quality first”, can implement it? You can imagine. In
this case, use the proverb of “three monks no water to drink” to describe the three trial system may not
be accurate, but it is worth people thinking.
2.4 Analysis from the situation of published books’ quality
It is concerned that as there were a lot quality problems in the published books under the triple
reviewing system, there would be more problems if the system was changed. The following facts might
explain it.
The current decline of quality of books, either from press practice or from publishing quality
inspection departments at every aspects, is due to the decline in contents of books and editing quality.
According to statistics of the investigations on some presses, the most frequent errors in the redaction
quality problem, is the wrong characters-run-on sentence-and-common-sense errors, as shown in figure
1.Bachelors, masters and doctors account for the most part of the editors at present. And most editors
have intermediate titles, some even have superior titles. So, it’s the energy and responsibility that lead to
the common sense and basic words, phrases, and sentences problems, according to such cultural quality
and title structure. It has nothing to do with the triple reviewing system. As to Shoddy quality of books
and publishing “variations”, they have nothing to do with the triple reviewing system either. It is the
lack of responsibility that leads to such problems. It is because of some presses that forget their sacred
responsibility and glorious mission, pursuing economic interest blindly. It is neither accurate nor
scientific to attribute the causes of these problems to the triple reviewing system.
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Figure 1

Common Error Types Ordering Books

3 The Thinking about Innovation of Review System
Based on the analysis above，we believe the triple reviewing system stipulated by the National
Publication Administrative Department has not fully executed objectively. In order to ensure the quality
of books’ and promote the development of publishing industry orderly, publisher, especially the
publishing management department needs to proceed from the reality, and to innovate review system on
the in practice.
So, how to innovate review system? Most psychologists agree that innovation is about novelty and
usefulness (R. J. Stemberg(Ed), 1999). The author thinks that, canceling the current triple reviewing
system is not mature，triple reviewing system can be improved as follows: Practicing the review system
of “give priority to reviewing and processing system (or mono-reviewing system), while triple
reviewing system is auxiliary”, and also can be thought as a transitional system, which is expedient. As
conditions grow ripe in the future，triple reviewing system can be canceled completely, instead of
“reviewing and processing system”.
Giving priority to reviewing and processing system refers to a large number of general manuscripts,
such as university teaching, general science and technology books etc. In general, the manuscripts
system and content is relatively mature, less involved in political and policy issues. When topic selection
was established, the key is to do a good editing. Topic determined of compilation draft, such as papers,
essays, poetry, short stories, or second edition that topic has determined, such as ancient novels, essays,
which are not revised again and foreign novels that copyright have been traded etc. The manuscripts
have been published, which have been assessed in the society. Topic determined means it has confirmed
publishing value, and it just needs to be disposed on the layout and so on. For these large general
manuscripts, which can be conducted by those with above intermediate professional title and with
minimum 5 years experience in editing work independently, that we don’t have to reexamine and judge.
Of course, the first trial of the manuscript in sending a manuscript to the compositor must carry out the
signature of the director and chief editor to perform the administrative procedures, so as to grasp the
publishing process of manuscripts.
The complementary triple reviewing system refers to the topic of ideology, national security, social
stability and other important reference books. While strict triple reviewing system highlights the
“academic attributes”, “power” and “responsibility”.
Implementing the system has the following positive significance:
In the first place, responsibilities carry out by the specific personnel, so as to improve and
guarantee the quality of the works. Publishing needs to implement the high-quality strategy, improving
the quality of books. We must actively improve the management system and strictly impose the
implementation of the editing work.
Secondly, the system is conducive to the further deepening of the reform and publishing talent
training. For a long time, the publishing industry of talent ability construction mainly focuses on the
desk of editing work. However, lack of the product innovation, topic planning and other modern
publishing management leads to dilemma of the human resources construction and talent cultivation of
publishing industry. While most book adopts the system of trial which greatly reduce the repeated labor,
especially the newsroom director and president, chief editor (vice president, deputy chief editor), free
from heavy re-examination, so as to give more energy and time to the subject plan, product innovation,
management, marketing. The system can effectively overcome the repeated publication, “follow suit”
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cloning etc.
Of course, to implement this system, press must pay more attention to optimization and
argumentation, moderately control the scale of a book, strengthen education training, improve the
quality of the editors, enhance the editor’s professional dedication and spread culture sense of mission.
At the same time, based on principle provision of relevant reviewing system of the Book Quality
Assurance System, the press should also formulate specific rules and implementation combined with
own situation accordingly. In the triple reviewing system, preliminary examination, review, and the final
judgment should go about their respective terms of references, and highlights the “academic attributes”,
“power properties” and “responsibility properties” respectively. However, the editor should take full
responsibility for book reading and processing in the Mono-reviewing System. But whether a
Mono-reviewing or Triple reviewing System depends on strengthening consciousness of the quality and
responsibility, strictly supervising the management.
In order to make the mono-reviewing system grow towards standardization and institutionalization,
it is strongly recommended that the administrative department of publication gradually establish the
certification system of reviewing qualification, and then the publication can spare the step of the review
and the final judgment in the prescriptive form of the system for reviewing the manuscript under reading
and processing by qualified editors, so as to create conditions to the “reviewing and processing system”
in the future.
Moreover, there are many ways to improve the current triple reviewing system in practice. Firstly,
large press or group can organize the relevant experts to establish specialized reviewing room, which is
fully responsible for the review of the manuscript, or to separate planning editor and text editor, which
constitute editing and reviewing procession. Alternatively, small press can set up the outside editing,
reviewing procession relying on the experts or retiree of the scientific research institutes, colleges and
universities, and so on. But it is obvious that these methods have some unavoidable problems in aspects
of management and technology, and it is a worthy problem to explore whether the Triple reviewing
system can truly implement.

4 Conclusion
Even a relatively impeccable management system, if not effectively implement in practice, or due
to some new practical problems not effectively solved in the implementation and execution process, as
time passes, it is possible to make the system become a mere formality and it is less than its proper role,
and would even produce some side effects. Triple reviewing system as prescribed by state and long-term
auditing system implemented in the press, its principle provision has lagged behind the development of
the publishing practice at present stage, because of the Triple reviewing system becoming a mere
formality in the book processing, it may reduce the quality of the editing work to some extent, thus
affecting the publication quality of the book. Triple reviewing system has become a weakness in the
process of book production. In the current situation, it can make a clear definition of the editor auditing
responsibility, reduce the repetition labor to edit. The final personnel can free from a large number of
general reviewing work in the form of the manuscript of the review and the final judgment, so as to give
more energy and time to the review and the final judgment for the important manuscripts, enhance work
efficiency, improve the quality of books, and publish more classic books, thus promote the further
development of the publishing industry.
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Abstract: In this paper, by using the methods of document research, survey research and comparative
research, through the introduction to the connotation, the importance and research status of the bilingual
teaching and drawing on the experience of the practice, in view of the problems and restricting factors
existing in the present management system of bilingual teaching in universities, the author puts forward
the overall vision of the innovation of constructing the bilingual teaching management system oriented
by the aim of cultivating international talents, in order to innovate and improve the idea and approaches
of bilingual teaching management, and to make it more scientific, standardized and democratic. With all
these efforts, the effects of bilingual teaching of universities will be greatly promoted and will play an
important role in cultivating the talents with international competitiveness.
Key words: Innovation; Bilingual teaching; Restricting factors; Management system

1 Introduction
1.1 The current research status
1.1.1 The basic connotation of bilingual teaching
The definition of “bilingual” given by the Longman Dictionary of Applied Linguistics goes like this:
in everyday use, the word bilingual usually means a person who speaks, reads, or understands two
languages equally well (a balanced bilingual), but a bilingual person usually has a better knowledge of
one language than of the other. For example, he/she may: a) Be able to read and write in only one
language; b) Use each language in different types of situation, e.g. one language at home and the other at
work; c) Use each language for different communicative purposes, e.g. one language for talking about
school life and the other for talking about personal feeling.
Bilingual education refers to the use of a second or foreign language in school for teaching of
subjects. It has been widely practiced worldwide since 1960 with rapid development in Canada, USA,
Japan, and other countries. Presently, the consensus of most linguistic experts is: in China, bilingual
teaching refers to the teaching of certain subjects (except for the language itself) with a foreign language
(mainly refers to English) as the major teaching language in class, so as to achieve the dual goal of
bilingual teaching, which is to let students master the knowledge of the subjects as well as the English
expressions of these subjects, in order to create an atmosphere of foreign language learning, and to
expand the space of English acquisition, and to improve the English application level.
1.1.2 The types of bilingual teaching
In the practice of teaching, bilingual education programs may be of different types, and the
followings are very common: the immersion bilingual teaching, the maintenance bilingual teaching and
the transitional bilingual teaching. According to the relative research materials, first, the immersion
bilingual teaching refers to the teaching mode with the use of a single school language which is not the
child’s home language; second, the use of the child’s home language when the child enters school, but
later a gradual change to the use of the school language for teaching some subjects and the home
language for teaching others, is sometimes called maintenance bilingual education; third, the transitional
bilingual education is defined as the partial or total use of the child’s home language when the child
enters school, and a later change to the use of the school language only.
Unlike Singapore, Canada and India, China is not a bilingual country, and the language
environment is not Chinese-foreign languages parallel, so, in China, the bilingual teaching belongs to
the scope of foreign language teaching, instead of the second language teaching. Therefore, China’s
bilingual teaching can only be categorized into the maintenance bilingual education.


This paper is supported by the funding program which belongs to “the Twelfth Five-Year Plan” projects on
education and science of Liaoning Province: Research on the Construction of Ability-Oriented Bilingual Teaching
Mode of Public Security Universities

Proceedings of the 11th International Conference on Innovation & Management

·971·

1.2 The educational and social goals of bilingual education
Bilingual education could serve the following educational and social goals (Leung, 2005):
promotion of a majority language in a linguistically diverse society, promotion of a minority language in
a linguistically diverse society, promotion of both majority and minority languages in a linguistically
diverse society, revitalization of a local minority language in a linguistically diverse society, and
promotion of foreign language in a foreign language learning context. As a new model of teaching
method, Chinese/English bilingual program has become more and more popular nationwide and
attracted lots of research attentions. It aims to enhance students’ English language proficiency, as well as
their English performance in the process of subject courses study, and make them competent for
international communication in their academic fields.
1.3 The significance of developing bilingual teaching in China’s universities
In the wave of global economic integration, there is a buoyant social demand for compound-type
talents, who are proficient in foreign languages and computer skills and have a solid professional
foundation as well as pioneering and innovative spirit. As the training base of talents, universities should
actively adapt themselves to the demands of the situation, so as to realize the following aims through the
language medium of bilingual teaching: to improve the teachers’ and students’ application ability of
foreign languages; to absorb and integrate the advanced teaching concepts and teaching methods of
foreign countries; to cultivate the talents with international competitiveness through the training of the
practical application of foreign languages in their major fields; and by means of the innovation of
bilingual teaching, to promote the connection of domestic education with international education.

2 Analysis of the Restricting Factors of the Current Bilingual Teaching
Management System in China’s Universities
2.1 Bilingual teaching quality is restricted by the shortage of a bilingual teaching staff
At present, bilingual teachers in China’s universities can be divided into five categories:
professional teachers with overseas background; professional teachers with a background of foreign
language major; professional teachers having been trained on bilingual teaching; foreign teachers;
bilingual teachers in web-based courses. In the promotion of bilingual teaching, the quantity and quality
of teachers directly affect the implementation of bilingual teaching. The experts agreed that the shortage
of a bilingual teaching staff is the biggest bottleneck of promoting bilingual teaching in China’s
universities.
Bilingual education’s highest level requires the teacher to be able to achieve the transition skill of
bilingualism in the classroom. Not only should they have profound specialized knowledge, but also they
should have the ability to expresses the specialized knowledge in English accurately. What’s more, the
teaching management ability is very important. But the actual situation is that, foreign language teachers
usually don’t have sufficient knowledge of the discipline for the lack of the specialized discipline
learning background; and the foreign language proficiency of teachers in the specialized disciplines are
unsatisfying. Bilingual education teachers generally have master degrees or doctorate degrees, so their
professional foundation is solid, and their vocabulary and reading ability are strong, but their listening
and speaking skills are relatively weak, and if without the overseas background, they have a limited
understanding of the western culture which comes only from the media or reading. Therefore, teachers’
competence is a key factor to bilingual teaching quality. Due to the high standards for bilingual teachers,
shortage of such teachers should be expected to change.
2.2 Bilingual teaching contents are restricted by English materials
Bilingual materials are the core resources, important foundation as well as important factors in the
bilingual teaching in universities. Writing bilingual teaching materials is the work of a team. In addition
to using the professional teachers, we also need to invite English teachers to revise the language.
Nowadays, the ability to write bilingual textbooks is still very limited. Most teachers are willing to
photocopy materials, which are relatively cheap; but they are lagging behind the latest versions for about
four or five years, which has weakened the advantages of reading the latest original materials to get
access to new knowledge. In addition, it’s a hindrance for students with poor English to read English
textbooks. Whether the textbooks for bilingual teaching should be supplemented by Chinese materials as
references, it has been a controversy for bilingual teaching. Some believe that the charm of bilingual
teaching lies in reading the authentic professional knowledge. If the auxiliary materials are in Chinese,
no doubt it is to enable students to continue to learn in Chinese, without progress in the bilingual
teaching. And the other party believes that students have difficulties in language comprehension can not
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master professional knowledge without the help of their mother language. In order to improve the
learning efficiency, the teachers should comply with the rules of their aptitude in the process of bilingual
teaching, give different guidance to students with different abilities, encourage them to go further on the
basis of their abilities and promote the development and growth of students.
2.3 Bilingual teaching is constrained by the limited curriculum
In the practice of bilingual teaching, we found that the appropriate choice of curriculum is the key
factor of guarantying the quality of bilingual teaching. Building a complete bilingual teaching
curriculum framework to guide bilingual teaching towards the specified, unified and clarified system
development is an important factor to the success of bilingual teaching. Presently, bilingual teaching
mainly focuses on the specialized courses such as economics, management science, information
science, biological engineering, chemical engineering, materials science, law and other aspects. As for
those basic public courses such as physics, advanced mathematics and so on, many universities are
practicing and trying. But the contradiction that the learning periods of basic public courses are very
limited is very obvious and waiting to be resolved.
2.4 The effect of bilingual teaching is restricted by students’ foreign language level and the scale of
the class
Students are the main body and receiver of bilingual teaching, and students’ acceptance directly
restricts the effect of bilingual teaching. So we can say that students’ foreign language proficiency is an
important factor for bilingual teaching. First, in China, foreign language teaching has been focused on
the examination, especially the reading and writing abilities; thereby the listening and speaking skills are
ignored. In addition, professional course teaching usually takes the professional class as unit, and the
teachers cannot divide the class to take sub-class teaching according to the students’ English language
proficiency. This leads to the result that the teachers teach the same content to students with different
English language levels. Second, the scale of class is a restricting factor for bilingual teaching. It is well
known that the language learning effect is usually in reverse proportion with the student population.
Especially in bilingual education curriculum, if the scale of a class is big, it’s not good for the students
to accept the content of bilingual teaching, and the interactive teaching activities will not achieve a very
good effect. And this will influence the bilingual education quality.

3 Innovation of Bilingual Teaching Management System in China’s Universities
3.1 Innovation of the construction of bilingual teaching faculty
The effectiveness of Bilingual teaching depends on foreign language application ability and level of
teachers and students, and a high level of expertise and foreign language proficiency of the teaching
faculty is the key factor in promoting bilingual teaching. Therefore, the construction of the bilingual
teaching faculty is the core of the bilingual teaching management system.
3.1.1 Talents introduction and selections
How to select and train the bilingual teachers is the core of the sustainable development of
bilingual education. The first object of choice is those teachers who have the overseas learning
background, but also we may select foreign language teachers who have certain foundation of
specialized disciplines, especially the humanities teacher. In the language application aspect, the foreign
language teachers have superiority compared to the discipline teachers, but discipline teachers’
specialized ability exceeds the foreign language teachers. We have generalized some innovations of the
bilingual teaching staff from practice. First, we can enroll multi-skill teachers who have attained
proficiency in English and discipline knowledge and the returning personnel from the overseas,
especially those with PhD and master degrees. They can play a very important role in bilingual teaching.
Second, we can depend on the existing personnel of universities with certain teaching experience and
overseas learning background, who are majored in their own special fields now. Third, we can select and
cultivate some outstanding youth foreign language teachers who have the foundation of specialized
disciplines, especially those teachers who were specialize in English major in undergraduate course
stage and studied for other specialized disciplines in master and PhD stages. Fourth, we can also try to
establish the flowed cooperation relations with domestic and foreign universities and share the resources
of advanced teaching staff, and in this way to establish the second echelon of the bilingual teaching
faculty.
3.1.2 Training mechanism of the bilingual teaching staff
We should develop the teacher training plan for bilingual teaching. Teachers who have greater
development potential can be chosen and sent to have a short-term study abroad or in other domestic
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universities. The short-term study can be about the basic knowledge of specialized discipline or the
language training, according to the actual demands of the teachers themselves. Another way is to
employ foreign experts to implement training for them. Through the face-to-face training, their teaching
levels can be greatly improved. Plus, they are also encouraged to attend the international seminars and
lectures, which is a very efficient way to know the current and latest development of the relative
disciplines and to learn from excellent experts in a convenient way. Thus, we may develop a group of
teachers who have strong professional foundation, and can use fluent foreign language in bilingual
teaching in classroom.
3.1.3 Construction of the incentive mechanism
During the construction of the bilingual teaching staff, we should also establish an appropriate
incentive system in order to stimulate the enthusiasm of the teachers. Through this system, teachers are
urged to transform teaching consciousness, and they have the crisis feeling together with the sense of
responsibility to renew the knowledge as soon as quickly. They can also be stimulated to raise English
proficiency. We can also try to adopt the suitable bilingual teachers’ qualifications admittance system,
that is to say, teachers who pass the test (PETS, TOEFL or GRE), then have the qualifications to carry
on bilingual teaching, thus to guarantee the bilingual teaching quality.
3.2 Innovation of bilingual teaching material
First, we should set up the standard of the selection of the original teaching materials. Generally
speaking, in China, teachers have difficulty in writing textbooks in English. It is best to use materials in
foreign-language when developing bilingual teaching. Therefore, the selection of the appropriate
teaching material is the precondition of the smooth development of bilingual education. The teaching
materials should reflect the advanced discipline development. At the same time, new teaching thoughts
contained in the original materials may inspire the teachers’ teaching ideas, which might be a great
harvest for both teachers and students.
Second, the actual situation of the discipline should also be introduced to students through the
materials. The Chinese and English teaching materials can be comprehensively used. Bilingual teachers
can try to compile the English teaching material of a specialized curriculum according to the standard
and rule of the corresponding curriculum in Chinese. The edition of the foreign language teaching
materials should take reference to the content, order and teaching plan of the corresponding discipline in
Chinese, choose the relative teaching contents from the original teaching materials. The role of the
English teaching material is to provide English expressions and methods of specialized knowledge and
act as the teaching reference book. In addition, we can also invite the foreign experts to adapt the
original textbooks and publish the new version suitable for the situation of China, to fit for the demands
of bilingual teaching in China.
Third, the department of textbook management and the library of universities should actively
introduce the excellent original textbooks and reference books to enrich the bilingual teaching resources.
3.3 Innovation of the curriculum system
3.3.1 To design appropriate curricula to carry on the bilingual education
The curriculum should abide by the principle of “from shallow to deep, proceeds in an orderly
way”. Bilingual teaching should first be launched in the specialized curriculum that is not very difficult
to be accepted by students. Generally, it’s not appropriate to develop bilingual education too early in the
very difficult specialized curriculum, because when students begin to learn the specialized knowledge,
they usually will feel the pressure, and the difficult specialized knowledge may be above their
understanding. If the bilingual teaching is implemented under this situation, students may be completely
puzzled by the specialized knowledge.
3.3.2 To pay attention to the connection between students’ specialized knowledge and English level
When designing the bilingual curriculum, the problem of connection between students’ specialized
knowledge and English level must be taken into consideration. This connection includes both the studies
of the specialized curriculum in the earlier period, and the following corresponding bilingual course.
That is, before students begin to learn the bilingual professional course, they should understand the
elementary knowledge of this specialized field through the preliminary course in Chinese. But the
emphasis is that the bilingual curriculum is not simply the repetition to the mother tongue curriculum, it
should be an indispensable organic composition part in the entire curriculum system. Therefore, when
the teaching department establishes the bilingual curriculum, they must avoid to present redundant or
the unrealistic discipline in the entire curriculum system.
3.4 Innovation of the supervision and management of each link of bilingual teaching
Bilingual teaching in China is still immature in the implementation process, therefore, there are
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inevitably a variety of problems. In order to strengthen the classroom teaching during the process of
bilingual teaching，through quality supervision and management of the homework and examinations，
we can make timely adjustments according to the feedback from teachers and students to ensure the
steady implementation and development of bilingual teaching. Certification forms may be diversified,
such as lectures observe assessment, the assessment from students and so on, so as to make the bilingual
teaching more scientific, modernized and standardized. At the same time, we must establish a bilingual
teaching quality certification system. The certification identification of bilingual teaching quality can be
gradually expanded from the department of schools and other universities. In addition to the relevant
experts, there is the participation of foreign language professionals. They can form the Steering Group
of the bilingual teaching that is responsible for the guidance and evaluation during teaching process, and
organize the various interscholastic seminars for bilingual teachers to exchange experiences.
3.5 External equipment and financial support needed to be improved to meet the bilingual
teaching
The cost of Bilingual teaching inputs is quite high，which caused great economic burden on
students，schools and could well result in less effective results. Implementation of bilingual teaching is
very particular about the atmosphere of language nurturing, and the construction of campus locale
means to put a lot of money. Implementation of bilingual teaching in general should be more or less
relying on certain English teaching strength. So it is necessary for the universities in China to hire
foreign experts with rich teaching experience to create the interactive language environment.
Universities should also try their best to improve the standard of teaching equipment and the
environment of teaching locations to offer convenience for the teaching activities. All of these require a
certain economic support and the injection of funds from the education competent authorities and
government departments.

4 Conclusions
Bilingual education is conducive to promoting the teaching reform, cultivating international talents,
but the effect of bilingual teaching will be restricted by the level of foreign language, teaching model,
teachers’ shortages, foreign information and orientation, and some other factors. In China, universities
should develop bilingual teaching step by step, and at the same time enhance the training, guidance and
encouragement of teachers, and correctly handle the relationship between professional teaching and
foreign language teaching, use the original teaching material and carry out interactive learning.
The current bilingual teaching is still in the exploration phase, and there are still many problems for
the design of bilingual teaching. The administrative departments of universities haven’t paid enough
attention to bilingual teaching. Relying on the advantages of disciplines, universities should be devoted
to constructing excellent bilingual courses which can embody their own characteristics. The managers
should also try their best to create more opportunities for teachers to do the research abroad and
communicate with foreign experts. Efforts should be made to discuss and practice the bilingual teaching
management system to satisfy the demand of talents cultivation and social development. All in all, the
development of bilingual teaching should be in line with the spirit of seeking truth. With the innovation
of the bilingual teaching management system, a new bilingual teaching will become an important
channel for cultivating internationalized talents.
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Abstract: In this paper, literature analysis, case analysis and qualitative analysis method are used ,
based on the definition of enterprise innovation elaborate on the proposed innovation is an inexhaustible
motive force to promote enterprise development, rapid development of enterprises, the need for
continued strong development capabilities to match that innovation to market success and financial
success of the responsible employees need to have the courage to take "ownership" of consciousness, as
well as the implementation process calibration target meticulous planning and conclude - innovation
success the three factors are: a clear purpose of innovation, innovation correct attitude and a clear path
to innovation.
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1 Introduction
“Innovation” concept first proposed by Schumpeter,economists Chris Freeman and Luc Soete who
are form British in their “the economics of industrial innovation” point out that since the industrial
revolution against major industrial innovation history to sort out a comprehensive, systematic and
historical analysis of innovation economics major phenomena and laws on that “most economists can
not be ignored is innovative, it is a basic condition for economic progress and corporate and
national,national key factor in the competition,”[1]; In addition,Harrison,Stroper, Raueh, Nelson, Patel
and Pavitt, Meijboom, Jeffrey L. Furman and other foreign scholars have studied for innovation;Zhou
Ye domestic scholars believe manufacturing enterprise innovation system should be primarily by the
technical innovation, product innovation, management innovation, market innovation, system
innovation subsystems[2];Wang Xu particularity of the life cycle of high-tech enterprises conducted
research[3];Guo Xiaoshun the high-tech key driver of business success factors attributed to factors in
product innovation,entrepreneurial factors collection, human resources factors and industry
opportunities factors[4]. Nowadays researches of scholars in different fields of innovation undertaken
basically divided into two directions, one is focusing on national innovation and regional
innovation,build innovative platforms or research cooperation and other content from a macro
level;another is focusing on innovative concepts have been from a technical point of view,the
management point of view,the social and cultural point of view,the perspective of entrepreneurs at the
micro level, such as constantly new interpretations.Based on academic research scholars at home and
abroad,to find the key factors for business innovation.

2 Connotation of Enterprise Innovation
2.1 What is innovation?
In today’s increasingly competitive market, innovation has become a basic condition for economic
development. So, what is innovation? In English, “innovation” the term originated in Latin, refers to the
existing knowledge, existing substances used in a particular environment, improve or create new things
(including, but not limited to the method, element, path, environment, etc.), and can obtain a beneficial
effect behavior. Harvard University, the Austrian-American economist Joseph Alois Schumpeter
believes that the so-called innovation, refers to “the establishment of a new production function”, that is,
the “factor” or “production conditions” never been their “new combinations”, the introduction of
production systems go to get excess profits or potential profits of entrepreneurs in the process. [5]
2.2 Connotation of enterprise innovation
Innovation, promote enterprise knowledge entails in the capital, on many aspects of business
products, technology, markets, resource allocation, organization, etc. in line with the essential
characteristics of the improved accuracy, improved and modified, thus contributing to improve the
efficiency and effectiveness promote the updating and development of enterprise economy.
In fact, economists have defined innovation, enterprise innovation entails. Schumpeter had in 1934
in his “Theory of Economic Development” in the cloud: “Innovation is the entrepreneur implementation
of the new combination of factors of production which includes the following five situations; ①
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introduce a new product or provide a new product quality; ② adopt a new approach; ③ open up a
new market; ④ get a new source of supply of raw materials or semi-finished products; ⑤ the
introduction of a new form of business organization such as the establishment of a monopoly or. Break
one kind of monopoly. That is “innovation” rather than in the broad sense of “innovation.” Schumpeter
also clearly states: “Innovation is the basic function of the basic style of entrepreneurs or entrepreneurs,”
the entrepreneur is the main innovation is the introduction of a new combination of production systems,
“to achieve a new combination”; entrepreneur if you do not catch living opportunities for innovation,
which is that “entrepreneurs malfeasance.”[5] Seen, innovation is a complex system, involving many
aspects, mainly by technological innovation, management innovation, system innovation, of which
technological innovation is the core of enterprise innovation, institutional innovation is the precondition
for innovation, and management innovation is protection of innovation, interdependence between them,
interdependence, and mutual support.
In essence, the father of the theory of competitive advantage • Competitive Strategy, r Michael
E.Porter proposed tells the fundamental innovation: the role is to develop innovative business advantage
in the competition, companies are constantly change various elements of internal resources, such as
technical, organizational and other conditions for the content, so that the “new combinations” to achieve
and maintain the competitiveness of enterprises; industries or enterprises in order to continue to remain
competitive we must continue to innovate in different phases of its life cycle adopt different innovation
strategies and make adjustments based on changing conditions in a timely manner.

3 Three Elements of Successful Innovation
Innovation and technology put into the sentiment to create new market, driven by economic growth
and raise living standards of new products, new processes and methods and new services. Innovation
related to product innovation, market innovation, management system innovation, cultural innovation,
organizational functions innovation, management innovation processes complex subsystems, and the
constraints of government policy, financing environment, threats and other market alternatives factors,
which particularly affects three key innovation success factors are: a clear purpose of innovation,
innovation correct attitude and a clear path to innovation.
3.1 Innovative clear purpose: market success and financial success
What is the purpose of innovation is? Organization for Economic Cooperation and Development
(OECD) in its “Cities and Regions in the New Learning Economy” rose in the report: “Innovation is the
creation of a more profound meaning than the invention, it must be considered the use of economic, to
achieve its potential economic value. four areas”[6] despite the success and performance evaluation,
including financial level, customer level, the level of internal operations and staff levels [7], but it is easy
to see, companies under certain conditions, the use of a limited resource for innovative approaches or
innovative approaches is to achieve the maximum to meet the needs of customers while implementing
social values, and occupy more market can reduce costs as much as possible share, improve business
performance, to get higher, more “excess profits.” If you can not get any change in market success, can
not bring greater performance to the enterprise, and even lead to the loss of corporate finance, then this
change can not be called a true business innovation. In other words it means innovation to the market
success and financial success in charge.
“Innovation To be responsible for market success and financial success,” it seems easy to
understand, it is not easy. Developers are often faced with such a choice; a feature can achieve better
performance with the new technology, whether to use this new technology? Many developers often
prefer to choose a new technology, while ignoring whether the market, the financial success of the
judgment. Make this decision, the first choice should be to bring the new technology to determine
whether it can be user-perceived performance improvement? We need to assess for the upgrade is worth
the increased cost? In short, the decision whether to innovation, considering the overall benefits, rather
than personal interest. [8]
Motorola’s Iridium project is a not able to “market success and financial success is responsible for”
technological innovation projects. Since the Earth has not hit the phone where Iridium enabled 77
geostationary satellites above the earth, so that mobile communication tool on the planet to eliminate
blind spots, do not do to others Earth communications seamless coverage, from the Arctic to the
Antarctic , they can call. But Iridium hit a six to eight minute phone dollars, the cost is too high, the
customer base is too small, you can not realize the value of innovation (value innovation), not able to
support the cost of 77 satellites. This project, “has invested more than 50 billion dollars, in March 2000
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burdened with more than 40 billion dollars in debt, declared bankruptcy failed.” [9]
Top science and technology has consumed a large amount of money and instructions Iridium
bankruptcy, do not mistake tantamount to enhance the core technology to enhance the core
competitiveness, enterprises will be able to win the market, creating a “excess profits.”
Of course, to understand this point, it does not mean that we can make the right judgments. In
judging whether the market success of innovative and responsible financial success, it must overcome
the “limitations of thinking” and “selfishness”, the overall height to systematically analyze the problem.
For example, in order to reduce the cost of a product, a company will replace the A lower-cost device B
device, just consider this product, the cost is reduced. But if A device is also widely used in other
products, as a whole, may be due to a partial replacement of the device A B devices, lead to a reduction
of the total use of company A of the device, but the overall purchase cost the company A device
increases, rising costs offset a decline in the cost of the device to bring B, in this case, the innovation
does not give the company a financial success, should not be implemented.
Although long-term-oriented innovation activities (long-term orientation) and market uncertainty
and innovation itself (uncertainty), so that means that the risk of innovation means may fail, and
innovation is not afraid to fail, and even encourage failure, however, such risks and uncertainties must
be controlled within a certain range, when the same innovative projects like iridium take the survival
odds for the bet and there is no time, “innovation” should be put on hold. Therefore, we must determine
whether the innovation with a global vision to reach the market, financial success, which is crucial.
3.2 Innovation correct attitude: “ownership” of the spirit
Research on the impact of organizational innovation Damanpour factors Meta-Analysis, the
manager's attitude changes and other factors significantly associated with innovation. [10]
Fundamental human research, innovation and human nature can not do without. Legalistic thinking
lazy people can not innovate. After years of experience, has made great progress. But it may also make
employees develop a “follow thinking” habits. When this habit is becoming employees most used way
of thinking, which has become a hinder research and development capabilities to enhance the cancer
must be eradicated as soon as possible. In considering how to develop a function of time, employees
often think: “This feature is another company to do so, and then we have to do,” over time, “learn” into
“rote.” Although this may be the safest, but may be less understanding, so that employees have
gradually lost the ability to innovate.
Innovation must rely on people to promote discontent, dissatisfaction with the status quo, but just is
not enough. There needs to be more proactive innovation and responsibility and risk of courage, need
employees have “ownership” of the spirit. Dissatisfaction with the status quo, just a starting point, but
definitely not the end For example, a software company increasingly dependent on product features
embedded software development, but each product developers conflicts, there is no unified development
platform, over time, the company will develop a serious waste of resources and hinder the ability to
enhance the company's product development. To change the status quo, only through technological
innovation, develop and promote their own “embedded base platform” in order to change this situation.
Who will do this innovation? Enterprises should be given responsibility “platform” of the relevant
departments, so that the decision to implement this innovative sector, so the courage to take “ownership”
of consciousness is the driving force of innovation.
Enterprise employees need to “ownership” attitude to positive thinking: no new development status
of enterprise can tolerate to what extent? Able to rely on my job to change it anyway? Change to what
extent? Only employees with “ownership” attitude to think about these issues, the power companies
have innovation, only innovation possible. So nothing to innovation and jobs, and attitudes related. No
matter what the job, employees have “ownership” attitude, innovative thinking and practical problem,
then became a successful innovation possible, every employee in the extraordinary position it as you can
innovate.
Successful innovation also requires employees to “ownership” attitude quickly. Studies have shown
that if a few companies also started to develop a new product, if the product of three months late into the
market for a business, then the company will be at least 30% lower than other early into corporate profit
margins, market share 40%; If half late into the market, then the company will be at least 50% lower
than other early into corporate profit margins, lower market share of 60%. [11]
Of course, the staff of the “ownership” of the spiritual needs of companies with good corporate
culture training. High-vs.Low-context Culture affect the establishment of enterprise innovation system,
Edward T Hall this has been thoroughly researched. Therefore, enterprises should strengthen cultural
construction, care every employee, respect the interests of employees with fairness, justice, equality,
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people-oriented cultural environment cohesion of the people, Power Distance improve staff of corporate
identity and a sense of “ownership” of consciousness, thus forming a strong innovative information
within the enterprise, innovation and timely communication of knowledge sharing atmosphere, the
establishment of a complete specification of the innovation system and innovative model to inspire staff
enthusiasm for innovation and creativity. [12]
3.3 Innovation clear: first bullets, artillery shells
Potential entrepreneurs to seize profitable opportunities in the market, the re-organization of
production conditions and elements to build better performance and higher efficiency of the new
production system, access to greater profits and achieve their business goals and social value. But when
the company decided to carry out a major innovation, and sometimes face a dilemma: Innovation failure
lead to “quick death”, not innovation only slowly “die”, in fact this time, companies have no choice but
to its die, as good intentions innovation, open a new situation. At this point, how to organize, implement
innovative, it is particularly crucial.
For example, an enterprise should be “embedded base platform” innovation, not only to the
development of hardware and software-based development platform, the more difficult is to promote to
each developer to use, so that they change the original habit with a new platform for the development of .
This is not just facing numerous technical problems, people's habits; cultural conflicts will be more
difficult. At this point the path to determine an appropriate implementation is more important than
overcome technical problems.
Collins in “excellent choice” made “first bullets, artillery shells,” the method is worth learning
from. The decomposition of the goals of an innovative (“shells”) in the early part of the implementation
of the risk to be small, low investment, quick small target, with a little innovation (“bullet”) to
implement them, these small innovations planned implementation steps and rhythm, one by one
implemented in the whole process of execution, and continue to evaluate the effect of small innovation,
based on the assessment results to correct and optimize innovative program goals of the original plan
(calibration shells) to ensure that the final launch when the shells hit in one fell swoop. [13]
According to the above ideas on “Embedded-based platform” careful planning, first determine the
“Embedded-based platform” consists of three sub-platforms: “CPU hardware platform,” “operating
system platform,” “operating system isolation layer.” Development and promotion of these three
sub-platform is a big goal is the “shells.” So for such “shells”, select what kind of “bullet” first launch it?
According goals, combined with the most urgent needs of product development, we choose to start
“dual-core CPU platform” and “operating system-based diagnostics isolation layer functions,” the two
projects, they are “CPU hardware platform” and “operating system isolation layer.” the smallest feature
set, this is our first launch of two “bullet”, which both project development cycle in about a year, staff
input control, while after the completion of the development and the existing operating system together
can form a basic “Embedded-based platform” to validate the platform to promote the resistance may be
encountered, into small, quick, is appropriate “bullet.” These two “bullets” in the current product
development IPRAN has played an important role, but also to verify the feasibility of the “Embedded
base platform” big goal. With this validation, companies can prepare to launch the “shells”, now
“high-performance multi-core CPU platforms”, “Linux system common software platform,” “operating
system isolation layer” These three projects will go hand in hand, to complete the final goals.
Many times, for a big innovation, although it will be carefully planned, from small innovative start
to start. But , the face of numerous market demand, they forget the original goal, his eyes only on the
matter at hand. After a small innovation done in the short term to meet the market demand at the time,
but lost a big goal, ultimately did not meet market demand. So innovation requires sustained, focused
their attention on the target, the practice continued through the calibration target is to avoid risks, to
ensure that the key to successful innovation. [14]

4 Conclusion
Competitive advantage comes from innovation, organizational change is to promote innovation
with practical innovation, every employee should understand innovation and innovation. Only through
constant innovation supplement business channels, out of pure meet product demand gradually narrow
the development of ideas, and ultimately stand to the height of the “platform” of product development to
ensure that corporate profits and expand space for development. When we practice innovation when we
need to have adequate internal accumulation and the overall concept and vision to enhance the
predictability and timeliness of innovation, market innovation achieved success and financial success;

Proceedings of the 11th International Conference on Innovation & Management

·979·

need our "masters' positive attitude thinking and quick action, to seize market opportunities; requires us
to have a deep understanding of innovation, clear design and unremitting efforts.
In future research in the field of innovation,we will use quantitative methods such as system
dynamics or structural equations to find the mechanism of the impact of innovation and management
innovation management in novation path or internal factors, in order to further clarify the key factors
affecting the management of innovation.
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Abstract:This paper divided the change risk of marketing channel into two types: internal risk(subject
tissue change risk, operation cost risk, risk of channel behavior), and external risk(policy environment
risk, competitive environment risk, technical environment risk). It applied the method of case study to
delve into the major risk that Suning confronted in different stage of mode change of marketing channel
through analyzing its evolution path. Through integrating Suning’s experience in handling the change
risk of marketing channel, this paper concludes as follows: in order to alleviate or avoid the change risk,
firms should improve customer service ability, strengthen the management of channel relation and
enhance the talent development.
Key words:Marketing channel ; Mode change; Risk management; Risk control

1 Introduction
Increasingly the mode change of marketing channel has attracted more and more scholars’ attention,
including channel relationships,channels decision-making, channel optimized design, etc. For example,
Anderson (2012) delved into content of the channel change, and offered suggestions for channel design.
Zhang (2013)studied effectiveness of the selection and use of channels suppliers’ rights. Though the
change of marketing channels has been studied by studied by many scholars, none of them have
comprehensively elaborate the risk management and control of mode change of marketing channel.
Suning, a leader in the appliance industry, has mature market operation system and optimized
industrial structure. Recently, it has achieved high development speed which closely related with the
change of its mode change of marketing channel. It has typical and distinct phases for the mode change.
Furthermore, it carries different strategies in order to assure the success of mode change of marketing
channel, so it is very appropriate and reasonable to choose it as our studying object.
This paper discusses the evolution of Suning’s channels, and the risk management strategies for the
change of marketing, and the enlightenments of this study was put forwarded at last.
2 Literature Review
Studies in channel change have been mature gradually, and relevant research contents include the
diversification of business channels, expansion of retail channel, marketing channel integration, change
of channel system, factors influencing channel change, the mechanism of channel change, etc. Louise
Young (2012) presented the nature of the channel evolution and its drivers. Charles A. Ingene (2012)
proposed a game explanation of coordination mechanism for distribution channels, and built a channel
integration and expansion model in the situation without competition. Liu (2013) analyzed SZ
company’s current situation and problems of the channel in the 3G era background, and put forward
optimization schemes for social channel system construction, channel structure adjustment, and channel
operations management. Fewer scholars studied channel risks, and some relevant researches are about
channel conflict, channel risk types, channels risk assessment model, channels risk warning and
prevention system. Hu (2010), Chen (2013) analyzed risk sources, and proposed channels risk-coping
strategies on the basis of marketing channels risk classification. Qian (2011) discussed the dual channel
conflict’s affect to the arising of channel risk,and proposed enterprises’ dual channel risk warning
models.Liu (2012) pointed out that the channel change risk was an inherent channel risk, and used the
empirical research methods to discuss factors conducted marketing channel change risk in-depth.
The research on the theory of channel change is relatively mature with a certain wide and deep
contents. In addition, research method developed gradually from qualitative analysis to quantitative
analysis and their combining of each other. However, most research methods on channel innovation risk
are just qualitative analysis and concept discussion, empirical research is relatively weak.This paper will
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take Suning as a study case, attempts to explore the following questions:(1) How about the dynamic
evolution process of Suning’s marketing channel mode?(2) What is the dominant risk of Suning in the
channel change at different stages?(3) How can Suning control the risk and achieve rapid growth?

3 Background of Company and Collection of Data
3.1 Brief introduction of company background in the case
Founded in 1990, Suning Appliance officially changed its name to “Suning Group Co.,LTD” in
2013. In the developing process, Suning has transformed from wholesale to retail chain, from entities
management to the combination operation of online and offline, eventually developing to cloud business
model, and become more competitive. By the end of 2013, Suning, the largest commercial retail
enterprises in China, has a sales network covering more than 600 cities with more than 1600 stores, and
its sales amounted to 230 billions yuan, and brand value up to 95,686 billions yuan.
3.2 Data sources
In order to ensure the research to be effective and scientific, data was collected from 2012 March to
2014 April, lasting for more than two years. First, secondary data collection channels includes network
search engine such as Google ,and China National Knowledge Infrastructure, official website of Suning,
portals like iResearch, literary works about Suning such as “Suning: the force behind”. Then,
on-the-spot investigation, refers to have visited and shopped in some typical entity stores in Wuhan and
have studied the website design and operation situation of Suning online shopping platform in-depth.
What’s more, through cooperation platform between school and enterprise--Suning Elite Challenge In
Campus, the research team has a continuous communication with managers of Suning in Wu Han.

4 Case Study
4.1 Path evolution of Suning’s channel model change
(1) The retail chain offline stage (1996 to 2009)
Suning began to built its appliances retail chains from 1996. Because of the double-oriented of
government policy support and industry profits, the associated expansion phenomenon from the
producer to the channel emerged in appliance industry, thus leading to appliances oversupply. To cope
with the increasingly fierce competition and achieve flat channels, manufacturers took actions to block
the middle wholesale segment to control terminal market by themselves. In this context, Suning’s first
channel mode change is constructed. Before the change, Suning ran the wholesale business mainly.
During the change process, Suning began the chain operations by opening retail specialty stores while
maintaining the advantages of wholesale channels. After the change, Suning achieved a "retailer" role
reversal from "wholesalers" totally.
(2) Dual-channel online and offline stage (2010 to 2012)
In 2013, the chairman of Suning Commerce Zhang gave a speech at Stanford University. He
mentioned that Suning has focused on E-commerce since 1999. With the rapid development of Internet
technology and the wide applications of computers, smart phones and mobile terminals, Suning was
keenly aware of the arrival of the era of E-commerce, and it formally launched Suning Tesco, the online
shopping platform in 2010. On February 23, 2011, Suning Commerce released the 2011 Strategic Plan
in Nanjing which focused on the development of E-commerce, and announced that Suning Tesco was
established as an independent company parallel with the retail stores offline. From then on, Suning’s
marketing channel mode extends to the online channel, forming a two-channel parallel diversification
trend.
(3) All-channel operational stage (2013-present)
According to the survey data, appliance sales growth of 2012 Lynx mall in the first three quarters
went up more than 150%. Over the same period, Suning got a negative growth of 1% of its offline
income. Also, profits of Suning Tesco declined substantially. After that, Suning proposed strategic
transformation again, and declared its new cloud commerce mode officially. Therefore, Suning
transform its sales channel to all-channel model which is an unity of “E-commerce & Retail stores &
Retail service providers”. All-channel mode takes online and offline products into the same price system,
eliminates channel conflict and achieves channel integration and resource sharing. In all-channel model,
the internet store, a multifunctional platform , can offer consumers a platform to purchase, to experience
and to be serviced. It’s an upgrading store based on a traditional store. In all-channel model, consumers
can choose any trading interface, payment and delivery channels.
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4.2 The risk identification in the process of Suning’s marketing channel mode change
4.2.1 The risk types of marketing channel transformation
Referring and integrating the views of Liu (2012), this paper divided risks of marketing channel
mode change into two types which include external-type risks and internal-type risks according to the
type of the risks of marketing channel change.The specific risk framework of marketing channel mode is
shown in Table 1.
Table 1

The Risks Framework of Marketing Channel Mode Change

Internal-type

Risk definition

The subject tissue change risk

External-type

Risk types

The policy environment risk

the uncertainty of adjustment of enterprise organization structure and the
organization’s ability to adapt environment

The operation cost risk

the change of operation cost and the uncertain degree of control

The risks of channel behavior

The uncertainty of channel behavior caused by channel mode change

The competitive environment risk
The technical environment risk

The the uncertainty of the risks of the policy environment caused by channel
mode change
The uncertainty of the competitive environment in the complexity caused by
channel mode change
The uncertainty of the technical environment and the speed of innovation
caused by channel mode change

4.2.2 Risks at different stages of Suning’s channel mode change
Suning’s marketing channel mode change generated along with its strategic transformation.The
channel mode continuously innovated and developed under the guidance of different strategic focus, and
it faced an increasingly complex environment system.Different risks faced by Suning at different stages
of its channel mode change is shown in Table 2.
Table 2

Risks Faced by Suning at Different Stages of Its Channel Mode Change

Stages of
Change

Retail Chain Offline Mode

Dual Channel Mode of Online and
Offline

Business Form

Retail stores

Retail stores&E-commerce

Profit Model

Margin between Selling and
purchasing prices

Margin between Selling and
purchasing prices

Core Content of
Change

Adjustment of tissue structure；
Ttraining of stuffs’ business
skills ；
Rapid expansion of the stores；

Adjustment of tissue structure;
Construction of platform online ；
Construction of logistics system；
Talents introduction and training of
platform operation online;

Key Risk Factors

The uncertainty of the adjusted
tissue structure’s ability to adapt
to the retail market;
The uncertainty of the stuffs’
retail ability affected channel
efficiency;
Rapid expansion of the store
needed more human resource and
capital

The Main Risk
Types

The subject tissue change risk;
The operation cost risk
internal-type risks

The construction of platform online
is too dependent on the rapid
development of IT; Uncertainty of
relevant policy and consumers’
behavior; Competitive environment
became more complex; Conflict
between online and offline
channels; Construction of logistics
system’s demands for technology,
capital and talents were uncertain;
The policy environment risk;The
technical environment risk;The
competitive environment risk; The
channel behavior risk;The operation
cost risk
Hybrid of Interior and exterior

All-Channel Operation
Mode
Retail stores &
E-commerce & Retail
service providers
Low price makes
economies of scale and
service makes profit
adjustment of tissue
structure;
Integration of product
prices online and offline;
internet transformation of
the stores
The uncertainty of
coordination and
adaptability caused by
channel integration ;
Multifunctional upgrade of
stores increased the cost of
technology, capital and
talents;The uncertainty of
customer flow of
all-channel mode
The subject tissue change
risk;The operation cost risk;
The channel behavior risk
external-type risks

4.3 Risk management and control of Suning’s channel mode change
(1) Construction of customer-oriented philosophy and the ability to control terminal
Adhering to customer demand-oriented can improve customers’ perceived value of products and
service, thus it enhancing channel’s control of the client terminal. In the process of marketing channel
change, Suning took actions to enhance the ability to control the consumers terminal: strengthen the
building of the self-construction stores, to improve sales stuffs’ ability to serve consumers, thus

Proceedings of the 11th International Conference on Innovation & Management

·983·

establishing a brand image; strengthen customer research and the analysis of consumer behaviors, to adjust
channel strategy, and to sell products consumers prefer and provide satisfactory service; build logistics
system by itself, design multifunctional stores, strengthen construction of the PC terminal implanting.
(2) Construction of backstage supporters and the ability to resist endogenous risk of channel change
Facing risks sourcing from organizational restructuring, business model innovation, increased
capital investment, etc., Suning increased sales by expanding stores, forming the exogenous forces of
economies of scale to control operational costs.Meanwhile, Suning proposed the concept of "four
terminals", including one front terminal (stores) and three backstage supporters (distribution centers,
service centers and customer service centers). It strengthened the construction of backstage supporters,
accelerated to upgrades Internet store, further strengthened the comprehensive functions of the channel
itself, thus improving customer service levels, ameliorating the customer experience.
(3) Channel relationship management and the control of channel behavior
Channel behavior is one of the important risk factors of channel change.Channel relationships and
channel behavior are closely related. The emotional intensity and the closeness of the relationship play
significant roles in promoting channel corporation. Suning has always attached importance to channel
relationship management. In 2007, the strategic alliance with IBM was established,and started the "Deep
Blue Plan" together. From 2009 to 2012, Suning gradually cooperated with Haier, Whirlpool, HP,
Lenovo, GFK, LG and other famous brand suppliers in depth. In 2013, Suning deepen strategic
cooperation with Hisense to meet the arrival of the O2O all-channel mode. In the years of development,
Suning has always weakened competition, and emphasized cooperation with suppliers and win-win.
(4) Construction of talents and the organization's ability to respond to change
Operational efficiency of channel depends on organization's ability to respond to change.Talents
promote flexibility and adaptability of organizations, and help to enhance the anti-risk ability of
channels.In terms of the talents development, Suning has always followed the principle of
“self-introduction, self-cultivation” and “advance training, advance reserve”. Since 2002, Suning started
“1200 Project” facing graduates to recruit 1,200 outstanding university graduates annually across the
country, and developed them into the backbone of the management team. Following the “1200 Project”,
more than ten talents echelon plans has been implemented, including general manager echelon,
purchasing manager echelon, supervisory team, sales commandos, ect. All these projects provide a
strong guarantee for sustained and rapid development of Suning.

5 Results and Conclusions
Risk of channel model change can be divided into two kinds: external risk and internal risk. The
diversity of intensity and content of channel mode change will lead to different types of risk.The channel
change risk management should focus on strengthening the establishment of ability to avoid endogenous
risk,and improving the efficiency of the channel,thus reducing the level of risk to the controllable
range.This study mainly bases on case study,while less on quantitative research,and future research can
enhance the quantitative analysis.In addition,more efforts can be made in assessment and early warning
model of channel mode change risks.
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Abstract: This paper uses the method of theory and practice analysis, put forward that the current art
education in colleges and universities is an important channel for cultivating aesthetic quality, improving
moral quality, thus it can achieve the comprehensive and healthy development of college students. The
article considers that art education in colleges and universities should thing about the course system,
team structure, evaluation management and so on, to build more reasonable management model.
Finally, the art education also need to strengthen innovations, give play to the role of “two classroom”
interaction, innovate education carrier and develop network teaching.
Key Words: Art education; Management model; Innovation model

1 Introduction
1.1 Domestic research situation
The study of art education has a long history in China. As early as the spring and autumn period,
Confucius put “six arts”, namely “the ritual, music, shooting, royal, books, number” as the main content
of ancient education, one of the “music” is refers to the art education. In modern times, Liang
Qichao, Wang Guowei, Cai Yuanpei and others be the pioneer of aesthetic education. Wang Guowei
started aesthetic education firstly ,he was the founder of the theory of aesthetic education in modern
China. Cai Yuanpei took the lead in implementing the aesthetic education, practiced it , and eventually
established the important position of aesthetic education. In modern times, the domestic pay more
attention to art education. In early 1999, the Ministry of Education approved the establishment of
national base for culture-oriented quality education of college students. Art education as an important
content of quality education has been extensively studied by domestic scholars. Mainly research the
function and value of art education and existing problems from the perspective of quality education,
representative, such as: Peng Jixiang’s”perfect aesthetic education system, strengthen quality education”,
Mei Baoshu’s “aesthetic education and quality education of the new century”, Guo Shengjian’s “the
alienation of art education”, etc.
1.2 Foreign research situation
In ancient Greece, Platon firstly proposed the music education as the soul of education in his
book "ideal country". While Germany classical aesthetes Schiller, the first man who system put forward
aesthetic education and art education on person. He systematically discussed the content, nature and
characteristics of aesthetic education, etc in ”the aesthetic education letters”. In twentieth Century, the
world has been comprehensive art education reform, the arts education should develop to the integrated
direction. American art education thought patterns was the multi-disciplinary art education which
based on multiculturalism art education, like America scholar Howard Gardiner put forward the theory
of multiple intelligence in 1983 . In addition, the art education curriculum and the art teachers
training also made more research.
Comprehensive domestic and foreign, academic research on art education is very profound, it has
important theoretical and practical significance on the development of modern art education. But from
an overall point of view, domestic and foreign researches focus on the theoretical aspects, especially it is
not comprehensive for the research on how to solve the problems in the practice . Under the new
situation of art education management research remains to be strengthened.

2 Art Education: The Highlight of Educational Function
2.1 It is conducive to cultivate the aesthetic quality of college students.
Art is the concentrated expression of aesthetic emotion. “In a certain sense, moral state is
developed from aesthetic state. The only way to change a emotional person into a rational one is to
make him an aesthetic person.” [1] The art education in school is the most important route and content of
implementing aesthetic education, and it also plays a significant role in the cultivation and improvement
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of human’s aesthetic emotion. According to Mr. Zhu Guangqian, “Aesthetic education is an emotional
education, and the function of aesthetic education lies in the character building.”[2] The art education
reflects the cultural life of college students in campus, enabling them to refine and purify their minds,
sublimate their moral and cultivate an elegant lifestyle and aesthetic taste, so as to enrich and perfect
themselves and develop all sidedly.
2.2 It is conducive to improve the moral cultivation of college students.
Art education is of strong permeability. In fact this permeability refers to inspiration, influence,
cultivation and shape of thinking pattern, moral consciousness, value and behavior. The art education
activity in university can help the students to cast their spirit, construct lofty personality, thus improving
their ideological and moral qualities. Lu Xun once pointed out, “Although the aim of art is not
consistent with that of morality, still art is enough to cultivate one’s character, ennoble one’s hobbies
and values, and then assist morality to reach the same goal.” [3] Art education expresses reasons through
emotions, touches and moves a man with emotion, which is non-mandatory, unconscious, hidden and
enjoyable. It is easy to make one realize the moral sublimation imperceptibly.
2.3 It is conducive to promote the all-around development of college students.
In his theory on people’s all-around development, Marx puts forward that compared to unilateral
development, man’s all-around development includes all directions of overall progress and healthy
development in strength, intelligence, capability, social relations and ideological and moral qualities in
breadth and depth. As an indispensable and important carrier for higher education, art education plays a
key role in enriching man’s cultural life and comprehensively improving man’s quality of all aspects
with the aim of cultivating all-around development and healthy growth. Art education can develop the
students’ ability to enjoy, express, appreciate and create beauty, lead them to establish correct aesthetic
idea, cultivate noble moral sentiment, foster profound national emotion, stimulate imagination and
innovation consciousness and promote the overall development and healthy growth of the students.

3 The Management Mode of Art Education
In traditional management mode of art education, man, as the object of management, is regarded as
the “material”. This management mode severely limits man’s aesthetic ability, discourse power, the
function of subjectivity and the requirement for development. Under this circumstance, there is a
functional reform in the management mode of modern art education which attaches importance to man’s
existence, subject consciousness, aesthetic ability, discourse power and the requirement for
development.
3.1 The management of curriculum system
According to different grades and different levels of students in inspiration, expression,
appreciation and creation in art, the modern art education should be divided into four categories, that is,
art appreciation, artistic experience, artistic practice, and art creation. In accordance with different
categories, depth and breadth, four steps “popularization-enhancement-expansion-creation” are formed
with the fundamental task of strengthening moral education, so as to achieve the aim of improving art
teaching, enhancing students’ aesthetic and humanistic quality.

Figure 1

Schematic Diagram of the Art Education Curriculum System

3.2 The management of team structure
3.2.1Staff structure
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Professional art teachers play a core and leading role in art education. Therefore, the selection and
preparation of these people are keys to strengthening the team management of art education. Part-time
teachers are those who undertake art education together with other work. Those staff account for an
indispensable part in art education team. Below are three patterns of the age structure of art education
team:

Figure 2

Schematic Diagram of Three Patterns of Art Education Team in the Age Structure

As shown above, the first one - progressive pattern is a more reasonable structure pattern which is
conducive to make use of the decision-making and advisory role of the aged teachers, the leading role of
the mid-aged teachers and the complementary role of the young teachers with the number of young
teachers more than mid-aged teachers and the number of mid-aged teachers more than aged teachers.
Moreover, it can also continue training successors in teaching practice. The second one, stationary pattern,
plays an important role in the actual art education activity with the number of mid-aged teachers account
for a higher proportion. However, this pattern is not good for training successors and easy to cause a
shortage of talented teachers. The third one, recessionary pattern, is of a shape of inverted triangle with the
number of aged teachers more than mid-aged and young teachers. This pattern will cause a lack of creative
spirit and teaching vitality in the whole team, and is harmful to the training of successors.
3.2.2 The structure of knowledge capability
A reasonable knowledge structure and education structure is a necessary condition for the
development of modern art education and a foundation for the growth of talents. Generally speaking, the
combination of generalists and specialists is a more reasonable knowledge construction for art education.
That is to say, the art educators should not only have a solid foundation of artistic expertise and
background, but also have a good command of the related knowledge like literature, law, pedagogy and
psychology. Encyclopedic knowledge structure will enable the art educators to integrally apply
multi-subject knowledge and then comprehend the teaching of art education as a whole.
3.3 The management of assessment
3.3.1 The assessment of art education department
Art education department is an important carrier for implementing art education. The assessment of
art education department is to evaluate whether it can properly mobilize leaders from different schools
and let them coordinate with various functional departments, community organization and student union,
so as to carry out the art education activity in an effective way.
3.3.2 The assessment of art educator team
To build a reasonable art educator team is the prerequisite and foundation for guaranteeing a
smooth art education activity. The assessment of such a team is to evaluate whether it was equipped with
a group of professional, virtuous, high-quality members; whether the structure of the art education team
is reasonable; and whether the art education is fully understood by everyone.
3.3.3 The assessment of art education result
Art education is a systematic program. The assessment of its result is to evaluate whether it
improves the aesthetic quality and moral cultivation of the students; whether it can provide a fine
cultural atmosphere and boost the creative spirit, and finally contribute to the achievement of the overall
and healthy development of the students.

4 The Innovations of Art Education Model
4.1 Combine first classroom with second classroom
4.1.1 Give play to the penetration role of the first classroom in art education
The first classroom in art education refers to the teaching activity at scheduled time in accordance
with the textbook and syllabus of art education. As the main form of educational organization, the first
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classroom can cultivate the comprehensive artistic quality of college students. In order to effectively set
up the first classroom, we must integrate the features of artistic subjects with the different requirements
of students, promote the reform of classroom system through teaching content, teaching method and
teaching form, and make full use of the penetration role of the first classroom.
4.1.2 Realize the diffusion and leading role of the second classroom in art education
Theoretical knowledge needs to be internalized and validated through extracurricular practice. Art
education does not only rely on the knowledge imparting from the first classroom, but also on the
complement of extracurricular practices in various forms, such as the “Introduce Classic Art to Campus”
activity, art lecture, art contest, and artistic practices. With the inspiration gained from the artistic
practices in secondary classroom, the college students can get a better understanding of artistic
knowledge, enhance their artistic accomplishment and improve their aesthetic and cultural qualities.
4.2 Innovate education carrier and develop online education
At present, network has become an indispensable part in social life. The development of online art
education is the requirement for educational progress in the new era, and is also an important
complement to enhance the effectiveness of modern art education. We can apply the mode of MOOCS
in online art education, which stands for “Massive Open Online Courses”. MOOCS is a new and
massive online course that integrates all kinds of open online recourses together. In this case, we should
provide support to teachers to set up MOOCS artistic programme, realizing the joint development of
classroom teaching and online teaching. The teachers can take advantage of multimedia, such as “video,
audio, image” to express the teaching information, integrating e-teaching plan, teaching materials,
exercises, online resources, online teaching platform, artistic practice and e-textbook so as to achieve the
individualized teaching and learning of art courses.

Figure 3

Multidimensional Schematic Diagram of the Art Education of Multimedia Network Teaching

5 Conclusion
To conclude, the management innovation of art education in universities is a rather complicated and
arduous task. It requires the active coordination between society and schools, educators and educates as
well as their unremitting efforts. At the same time, art educators should keep pace with the times,
constantly explore and summarize the experiences of art education, and contribute to a better job in art
teaching in future.
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Abstract: Based on the present urgent demand for innovative development of domestic culture industry,
this paper from the perspective of open innovation theory, builds the “main bodies collaboration,
resources integration, and market expansion” analytical framework. Directed by that and with multi-case
study method, the paper then explores two countries’ culture industry innovation experiences
respectively from America and Japan, thus to put forward the path for our country’s culture industry
innovative development.
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1 Introduction
In present, the age of knowledge and economy, cultural and creative industry are popular in foreign
developed countries and it attracts broad attention more and more in China. In 2005, Britain first
encouraged using the concept of creative industry to push the innovative development of culture
industry, in which a great plan of building the “creative center of the world” was put forward.
Successive government of France attaches great importance to the development of culture
undertakings and culture industries by making series of preferential policy and financial aid measures.
In recent years, Chinese government has begun to concern and attached importance to the development
of culture industry. In 2012, it is stated in The Outline of Culture and Science and Technology
Innovation Project that “by 2020, culture and science and technology should be deeply integrated to
propel cultural industry to the prop industry in national economy”. Under the trend and background, it is
urgently needed to speed up the innovative development in Chinese cultural enterprises to realize the
deeply integration and culture industry development.
Reviewing the current academic research status in China, most scholars are limited in the common
description of technological innovations related to culture industry. More researches are focused on the
development of culture industry through science and technology, less on the mechanism of their deep
integration. The study of how to excavate the inner need of culture industry to supply impetus and
resource for science and technology innovation and propel their collaboratively cyclic development is
not enough in China, in comparison with foreign countries whose research results are more abundant.
Being an important discussion topic in innovation management research, open innovation
emphasizes the integration of both internal and external resource, both accelerating the internal
innovation to promote quality, and expanding the external innovation to win markets. Viewing from the
perspective of open innovation theory, it is helpful to explore the path for culture industry innovation
deeply, thus to find out the inner mechanism of the integration of “culture and technology”. Therefore,
based on the urgent need of Chinese culture industry development, it refers to foreigners’ practical
experience and puts forward the path for Chinese culture industry for reference.

2 Concept Analysis of Open Innovation
2.1 Introduction of open innovation perspective
In 2003, “open innovation” was officially put forward by Professor Chesbrough from Harvard
University, and was widely concerned and advocated by the developed countries headed by the USA.
More and more companies agree that open innovation will make effective complementary among
resources inspired from all sides and build cooperation among enterprises, thus to increase the diversity
of product to meet the demand of market for different products and users.
Currently, scholars hold different interpretations to open innovation. Hastbacka thinks the basic
paradigm of open innovation is that enterprise utilizes the internal and external technologies to innovate
with creative ideas. As for Chen Jing and Chen Yufen, they think open innovation is a multi-subject
innovation model which can absorb various innovative elements and be on the basis of innovation’s
stakeholders. It is a complex feedback mechanism, in which science, technology, study, production,
requirement and other elements can interact with each other. Among many definitions of open

Proceedings of the 11th International Conference on Innovation & Management

·989·

innovation, one is generally accepted: a paradigm through the balanced coordination of internal resource
of an enterprise and utilization of its external resource, establishes technological partnership and builds
strategic alliance in order to implement innovation activities.
Compared with closed innovation, open innovation fully realizes the resource sharing among
multiple interest bodies, innovation sharing of multi-type resource, and much wider and deeper breadth
and stronger resource identification in sharing. Based on the sharing precondition, culture industry with
the implementation of open innovation is able to absorb more resources and deeply taking use of them
to function in each relevant stage. Therefore, from the perspective of open innovation, it is possible to
consider multi subjects with a broader scope and clear up the cooperation relationship between multi
innovative subjects and culture enterprises in their co-creation of knowledge.
2.2 Connotation of integration of culture and science and technology from open innovation
perspective
Open innovation system emphasizes the outward open system which includes the outside-to-inside
course, inside-to-outside course and coupling course. The culture industry innovation has three stages,
creative idea production stage, product development stage and creative product commercialization stage.
Moreover, the key to the success of culture industry creation is the integration of culture and technology.
Production of creative ideas
Culture industry
innovation
development

Development of creative products
Commercialization of creative products

Figure 1

Stages of the Culture Lndnstry Innovation

The integration of culture and science and technology mainly means that the relevant enterprises in
culture industry cooperate with interested parties by comprehensively utilizing internal and external
technological resources and new technologies thus to innovate cultural products as well as expand their
applicable markets actively. The connotation of open innovation can be summarized as three aspects:
coordination of different main bodies, complete integration of different resources, and continuous
expansion of external market. Coordination of different subjects means that cultural enterprises allied
with relevant parties, such as suppliers, employees and customers cooperate jointly to create unique
cultural ideas which can meet requirements from both sides. The integration of resources is focused on
the comprehensive utilization of cultural resource from multi-field, based on which culture resource and
technology resource are fully integrated by using new technologies. It emphasizes the new technique
and new method embodied by creative product that can heighten its science and technology value. The
expansion of external market refers that the creative product should actively adapt to the market
demands under the operation of market rules, based on which cultural enterprise should expand its
domestic and overseas markets actively, as well as guarantee the upstream and downstream industrial
chain of the new product.
Open Innovation

Subject
collaboration
Figure 2

Resource
integration

Market
expansion

Aspevts of the Connotation of Open Lnnovation

3 Research Design
In the most of culture industries, film is typical in relying on digital technology development. With
multiple cases study method, the paper studies the USA 20 Century Fox Corporation and Ghibili
Japanese animation company, under the analytical framework “main bodies cooperation, resources
integration, market expansion”. Based on that, it summarizes the inner course and path to realize the
combination between the culture and science and technology.
3.1 USA 20 Century FOX Corporation

·990·

Proceedings of the 11th International Conference on Innovation & Management

Since the USA 20 Century Fox Corporation was established in 1935, it is keen on applying various
new technologies into its works. These works, such as “Titanic”, “Star War”, and “Avatar”, have made
great achievements in box office. With the development of computer software and hardware technology,
3D animation technology emerged which was soon applied into amount of film production. “Avatar”
produced by FOX is one of its representatives of 3D special effects films. With the grand and shocked
scene, it won an overflowing box office of 1.6 billion dollars in total. The result is extraordinary and
ranking the second globally at that time.
FOX lays emphasis on cooperation with different parties. Through establishing good relationship
between the Dobby laboratories or others technological film companies, FOX obtains the panoramic
sound mixing technique as well as the showing technique. It also keeps an intimate connection with
Industry Light and Magic (the first large-scale special effects company in Hollywood) to use the new
digital technology in special effects production. Apart from that, a number of powerful production teams
and excellent producers are cooperated with FOX, such as Lucas, James Camero. With the cooperation
of them, FOX produced a series of masterpieces, such as “Titanic” and “Star War” whose dynamic
frames contain multiple digital special effects technologies that contribute most to the high box office
earnings.
With the resource support from Murdoch’s newspaper in media field, the parent company, FOX
carries out derivate products, expands the upstream and downstream industrial chain of product, and
develops foreign market, by which it makes an outstanding achievement. Among all the works, only
derivatives of “Star War” earn over 4.5 billion dollars.
3.2 Ghibli Studio in Japan
Ghibli Studio was found in 1985, and by far it has produced 32 rolls of full-length animated films
which are well-known of high-quality, exquisite and vibrant expression and rich imagination. The
representatives, such as “Totoro”, and “Spirited Away” are spoken highly of worldwide. The secret of
Ghibli’s success lies in its extraordinary creation process.
First of all, Ghibli consists of a group of excellent creative talents, such as producer Miyazaki
Hayao and composer Joe Hisaishi. At the same time, Ghibli invites the professional and talented
dubbing actors and actresses to the animation production, such as the famous actress Jane Reno who
acted in the film “Red Pig”. Besides, Ghibli starts the East Koganei Animation College in hope of
excavating and fostering succeeded talents.
Secondly, in order to bring audience more surprise, Ghibli increases investment, updates system
and creates new technologies. It is worth to say that the crucial reason of Ghibli’s success is Toho
Company, a publisher providing powerful back support. Ghibli is mainly responsible for film production,
while Toho Company is for marketing, popularizing, publicizing, advertising, and publishing, etc..

4 Cross Case Study and the Revelation to Chinese Cultural Enterprise
According to the successful experience of above examples, from an open point of view, the paper
carries out a new path for domestic cultural enterprise to develop its cultural products innovation.
First, combining multiple main bodies and generating novel creative ideas together. From the two
cases of culture enterprises from USA and Japan, it can be found that the two companies are good at
attracting multiple creative main bodies from the outside by means of external force, thus to obtain
talents, technology and other heterogeneous resources and lay foundation for the unique creation. These
experiences are referable for Chinese companies, such as establishing the coordination mechanism for
multiple interested main bodies, and enforcing the cooperation between cultural companies and financial
industry, colleges and universities, scientific research institutions, scientific enterprises and other
relevant industries to inspire creation ideas.
Second, integrating creation needs and new technologic concepts and inspiring new product ideas.
Through foreign successful cases of cultural enterprise development, it is found that for open innovation,
cultural enterprise should stand on current situation, and then make full utilization of new technology,
break through existed product propagation methods, and widely absorb the external resource to realize
the complete integration of resource and technology. It is important to closely connect the enterprise’s
interior creation needs and external technological concepts. In the collision of all the ideas from
different fields can inspire new ideas and creation, thus the industry can be innovated again.
Third, developing the upstream and downstream market and forming the industry chain. From the
above cases, it can be found that for animation industry and film industry, expanding their external
derivatives markets has been a vital path to make profits, as well as a key strategy to prevent from profit
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losing under the network environment. Therefore after the cultural product is produced, the company
needs to actively expand the upstream and downstream markets, carry out the product’s secondary
development, create the product derivative market and promote its added value in order to form an
industry chain that consists of figures, stationeries, toys, games, costumes, films, etc. derived from
cartoons and animations. Establishing the product derivate market is the important course and key chain
to realize the commercialization of creative industry and its deep development. As the local market
saturated, overseas market can also bring relevant earnings which will greatly promote the development
of Chinese cultural enterprise.

5 Conclusion
Based on the current domestic cultural industry urgent need for creation development, the paper
puts forward the open innovation path for cultural industry’s innovative development. Through
complete integration of the culture and technology resource from the internal and external, enterprise
should widely unite with multiple relevant benefit bodies, using new technology to create culture
product and actively developing the product’s upstream and downstream market, as well as its external
markets. The paper builds the analysis framework “main subject cooperation, resources integration,
market expansion”, under which it discusses the innovation experiences respectively from The USA 20
Century FOX Company and The Ghibli Studio to put forward the novel path for domestic cultural
enterprise innovation development.
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Abstract: The rotating CEO system is different from the traditional one in which the chief executive
officer is responsible for the operating decision by himself. It is a creative system performed by two or
more than two top managers in turn-some of the chief executive officers will apply their own wisdom to
make strategic decisions and system constructions during their management period, while the rest are
responsible to make short-term operating decisions of the corporation, which, to some extent, avoids the
decision risk resulting from individual bias. However, the prospect of this system is unknown. This
essay traces back to the origin and development of the rotating CEO system and conclude the rights and
obligations, the strength and weakness as well as the prospect of the system. The research is of great
guiding significance to improve the existing management structure in corporations.
Key words: The rotating CEO; Group decision; Executive management team; Implementation

1 Introduction
With the rapid development of the market economy, enterprises gradually developed and became
internationalized. The expansion of businesses resulted in insufficient and untimely communication of
internal information. In order to balance the obligations between the decision-makers and executives,
reduce the delay of information exchanging and break communication barriers, the new management
system was introduced, a traditional and institutional mode that used to govern the corporation, which is
board of directors-chairman of the board-general manager, was broken up. The CEO system was
introduced. Top managers managed daily affairs with the approval of the board of directors and were
responsible for dealing with daily business affairs of enterprises. The leader of this actuator was the
CEO of the corporation, also known as the chief executive officer. The CEO system spread from abroad
to the domestic and was widely applied. Domestic scholars further developed and innovated this
management mode, and creatively initiated the idea of rotating CEO system. Different from the regular
CEO system, the rotating CEO system reasonably avoided the risk caused by individual bias when the
decisions were making, and flexibly concentrated ideas of talented employees. The system, however,
has many defects as well.
Domestic companies continue to try apply the rotating CEO system towards the improvement of
the enterprises business. Some of the large enterprises’ CEO and famous economists did the research on
the application of the rotating CEO system. Ren Zhengfei, who is not only the CEO of HUAWEI, but
also created the rotating CEO system, hold the view that the essence of this system is a group of smart
people in the decision-making, which, to make them have the rights to make decisions in the face of
ever- changing situation within a certain range, avoiding enterprise rigid resulting from individual
bias(Ren Zhengfei, 2012). Tian Tao, Wu Chunbo view that the rotating CEO system is beneficial to
improve self- criticism and self- discipline in executive management team. It is also help establish the
employee example, form a virtuous cycle of continuous improvement about the internal structure(Tian
Tao, Wu Chunbo, 2012). Gao Minghua pointed out that HUAWEI' s rotating CEO system is a false
proposition, for it is uncertain who should be responsible, which, leads to enterprises internal unclear
responsibilities(Gao Minghua, 2012).

2 The Creation and Operating Mechanism of the Rotating CEO System
2.1 The origin and creation of the rotating CEO system
The system, the rotating CEO system, must be the inevitable outcome of mature development of
modern market economic system. In this system, the rights of the Board of Directors and the executives
are divided reasonably, and also make the two contacts more promptly and accurately. CEO can deliver
the Board of Directors’ strategic decisions completely to the executing department, and make the
enterprise work flexibly. At home, most companies carry out this system of business management.
However, in the quick developed economic era, people’ s needs of electric products are increasing. The
swift updating makes the electronics manufacturing companies cannot follow the customers’ idea.
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HUAWEI, as one of the first electronic manufacturing companies that made strenuous efforts to go
through the hard imbark, has become the giant of electric managing and producing, leaded by its founder,
Ren Zhengfei. However, facing the powerful rivals such as Apple, Samsung and Sony, Ren has a
consciousness of crisis because he thinks that HUAWEI will be broken one day thus he is always ready
for fighting against the crisis. The whole enterprise is almost leaded by Ren, but personal experience is
not a good choice for the direct of companies’ development. For the miscue of personal decision, the
revenues are presented in a negative growth. In order to avoid risks, grant powers steadily and centralize
wits, HUAWEI started to reform thoroughly. In 2004, a American consultant company found, instead of
operating, the senior management in HUAWEI is in name only. Central department does not exist in the
company when they designed company organization structure. Thus, they advised to establish EMT
(Executive Management Team). Great strategies are still decided by Ren Zhengfei and Sun Yafang
(Chairwoman of the Board). The other six people in EMT hold the COO (Chief Operating Officer), and
are responsible for the decisions of company’s running and management for half a year in turn. Till 2011,
the Rotating CEO Tenure is formed formally.
2.2 Operating mechanism of the rotating CEO system
The rotating CEO is a system that every senior manager in executive departments takes turns acting
as CEO. In every term of CEO, the rotating CEO is the Supreme Chief Executive, and he or she should
not only has a view of the strategic development, but also establish and complete company system.
There are two main tasks of the rotating CEO. The first one is the CEO should be responsible for the
financial performance in operating period, including profitability, asset quality, debt risk, run increase
and such business performance and strive degree in a regular run period. The second task is to deal with
emergency and defuse crisis, especially in dealing with business crisis, systematic crisis, managing crisis,
safety crisis and competitive crisis. The operation and management team, which consists of other senior
executives, decide the business affairs together, such as improving senior manager or adjusting the
salary structure. Meanwhile, the rotating CEO needs to impower his subordinates, who are member of
EMT, and to manage and decide routine work. In another word, the leader should devolute power to
staff in order to push the management of routine affairs. The team operational structure of Rotating CEO
Tenure is as the following Figure 1:

Figure 1

Schematic Diagram of the Management Team Under the Rotating CEO System

In common CEO systems, the CEO should be responsible for the business decision and
institutional improvement until the Board of Directors displace him. Which means CEOs will not be
fired until they make great mistake or big loss to the enterprise.
In the rotating CEO system, CEO is the chief executive officer in the enterprise. The members in
the manage team take turns and are in charge of strategic decision and system institution in a short time.
Others in the team are in charge of operation and management of routine affairs. It also can be said that
the rotating CEO system is a creation of system. The biggest characteristic of it is the CEO is not
responsible for decisions of routine affairs, and he is the person who in charge of the strategic decision
and system institution in a regular time. After his turn, he will go back to the manage team to get
involved in group decision making.

3 Characteristics Analysis and the Development Trend of the Rotating CEO
System
3.1 Characteristics analysis of the rotating CEO system
Many enterprises use the rotating CEO system to reform their internal management structure in
order to cultivate successors. However, as a new management model, it has advantages and
disadvantages, shown in Figure 2.
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Figure 2

Pros and Cons of the Rotating CEO System

The rotating CEO system has many advantages. First, it can avoid mistakes of individual
management. When the entire company' s life is under the charge of one person, the CEO is too busy to
spare more time to learn the latest technology and knowledge. Technology and management cannot be
rapidly upgraded. The Old system and the outdated technology are only stumbling blocks. The risk that
enterprises are facing is higher. After the implementation of the rotating CEO system, every CEO can
focus on his own affairs. Other elites have enough time to learn and consider the future of the enterprise.
The collective intelligence of a team is clearly greater than the individual’s intelligence. EMT members
are all senior agency managers. They come from different teams in various departments so the
communication between different departments is reinforced and the global views of CEOs are built.
They are knowledgeable, wise, and familiar with contemporary business and technological changes.
When enterprises encounter problems, they weigh the pros and cons, make the best decisions, and
strengthen organizational adaptability to the circumstance changes. This kind of practice not only avoids
the rigid situation of the traditional CEO system, but also makes good staffs enrich themselves and
keeps the company long-term stable.
The disadvantage of this system is also obvious. Every CEO is responsible for the company' s
strategic planning and system construction in the short term, which greatly reduces the efficiency and
the continuity of the strategic decision. Because of the uncertainty of internal and external factors, there
will always be differences in strategic thinking of the leading team. Periods of strategy execution also
varied in length, which tests the company' s internal solidarity. Moreover, the executive team members
have different ages. Some members had entered his sixtieth year. Under some uncertain factors, the
rotating CEO system will also have to be halted, and the continuity of company operation will face a
great challenge. From studying the history of the enterprises when it implemented the dual CEO system,
the CEO system that was performed by more than two people cannot withstand the test of time. The
continuity of strategy implementation faces challenges. The efficiency of operational decision-making
decreases, and the rotating CEO system will eventually be rejected. The CEO system will be restored to
normal.
3.2 The development trend of the rotating CEO system
The rotating CEO system was established by HUAWEI, which has now grown into a leading
multinational. Therefore, people are more concerned about what the enterprise system is instead of
under which circumstances the system was produced. Because of Ren Zhengfei’ s misjudgment caused
by lack of personal experience, HUAWEI entered into the difficult period, the rotating CEO system was
introduced under this situation. Lenovo, Haier as the first generation of Chinese enterprises are facing
the problem of enterprises shifts, HUAWEI’ s success makes them want to have a try, so the rotating
CEO system has become a turning point in business transformation.
From the current situation and the perspective of development, whether HUAWEI’ s EMT team, or
the two alternate CEO system of Haier, the rotating CEO system is just a mere formalism. The possible
trends and results of this system are shown in Figure 3.
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Possible Trends and Results of the Rotating CEO System

Most CEOs are not professionals in execution. They tend to develop their qualities
comprehensively under the current training plan, although enterprises do need professionals with special
skills and comprehensive quality. Secondly, under current rotating CEO system, the CEO plays the role
of COO. Clearly, the enterprise’s planning and strategy is a long-term liability, the rotating CEO
obviously cannot complete this task in a short period. Without continuous observation, qualities and
abilities of CEO cannot be reflected, which cause discontinuities business decisions. Thirdly, the risk is
no longer undertaken by individuals when the team executives major transactions. Powers and
responsibilities are not clear, which make group decision cautious and extreme and multi-report.
Enterprise management and control will confront unpredictable risks. According to a number of
companies, such as HUAWEI’ s experience of the rotating CEO' s, the rotating CEO system has pros
and cons whether or not the system will be generally applied to businesses and the future impact on how
business development need a long- term test.

4 Improved Path of the Rotating CEO System
For the current development situation and defects of the rotating CEO system, improving methods
that are on the basis of Scholar Zhang Tianbing’ s research are put forward in Table 1.
Table 1
improved method
defects
factors to consider
improved purpose

Improved Path and Purpose of the Rotating CEO System
department CEO system
adjust the rotation period flexibly
departmental rights and
strategic plans are interrupted
responsibilities are not clear
departmental rights and
strategic implementation cycle and
responsibilities
stability
define the rights and
strengthening the continuity of
responsibilities of each department
strategy implementation
clearly

Firstly, responsibilities and rights among departments are not clear. For this reason, it is better to
enhance the management of the special affairs and assign the rights and obligations reasonably among
departments. Attaching great importance to the role of job description and defining responsibilities of
each position clearly are helpful. At the same time, the appropriate performance indicators should be set
in order to make the performance evaluation well. As a result, it can declare responsibilities and rights
among departments. Compared to the practice of the rotating CEO system on the surface of management
level, the rotating COO system distribute power to each department and set department chief executive
responsibility system in the business level. The CEO of each department is responsible for the
decision-making and management. This approach avoids the confusion by crossing department affairs,
strengthening the inner-supervisions and inner-competitions among departments and forming the
learning atmosphere, finally achieving the purpose of making the responsibilities of departments clear.
Secondly, set rotation period flexibly. Under the rotating CEO system, CEO of rotation period is
fixed -- half a year. The CEO might not finish his or her plan and strategy in this short period, which will
leads to the discontinuity of enterprise strategy. In addition, if the concept of the successive CEO is
consistent with the previous CEO, there are some possibilities to improve strategy. If the two have some
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conflicts, strategy implementation will be aborted. Therefore, the approach to improve the rotating CEO
is to adjust the rotation period flexibly. The rotation period of each CEO is not fixed. It can be adjusted
depending on the strategic target and the planning of incumbent CEO, for the continuity of strategy
execution and the stability of the strategy implementation.
In short, the purpose of the enterprise is to find a suitable successor. The normal CEO system will
eventually replace the rotating CEO system.

5 Conclusion
At present, the rotating CEO system is gradually being spread. Many enterprises use this system to
reform the internal management and executing agency, in order to cultivate and comprehensively
investigate talents to select the appropriate successor. Under the rotating CEO system, CEOs formed the
leading executive team and take power in turns. The team is in charge of the strategic planning and
institution building of the enterprise in the short term. Other CEOs take charge of the management and
decision-making of enterprise’s daily affairs. This system not only effectively integrates the various
departments and strengthens the links among them, but also avoids the enterprise from being rigid with
individual leader. Group decision-making is in favor of ideological collisions, improving innovation
ability of the enterprise and letting talents incumbent in a long-term. However, the system is proposed in
the case of forced and there is still a certain risk. The rotating CEO system can only cultivate
comprehensive development-oriented CEO, but leaders should possess the quality of the conflict. The
innovation of the system does not change the management system that the CEO plays the role of COO.
Multi-party reporting will also be a major challenge in the enterprise's future development. Under the
rotating CEO system, the CEO is in charge for a short period. Strategic decisions cannot be continuous
and it will cause the instability of the enterprise’s development, which affects employees emotionally
and shrink company’s revenue. Whether the system is able to bring a long-term beneficial growth for the
enterprise remains to be inspected. In order to improve the rotating CEO system, setting department
chief executive and adjusting the rotation period flexibly. It can avoid unfavorable factors of the internal
structure as well.
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Abstract: By employing the literature method, the comparison method and the logic analysis method,
and combining Lao-Tzu’s natural view on “the usefulness of the useless” and “passive inaction” ,
architecture design and the wisdom of Chinese chess, this paper explores the application of Taoist
philosophical ideas on the modern management practices. This paper thinks that value is created by its
opposite side, which is unusefulness. Management Science can gain wisdom from China’s Taoist
resources to enhance the original creativity and initiative of the management activities and finally
achieve the management goals.
Key words: Lao-Tzu; Taoism; “The usefulness of the useless”; Management philosophy; Value creation

1 Introduction
The discussion of the current scholars hasn’t yet given a clear definition to the concept of
management philosophy. Generally speaking, management philosophy is the combination and
development of management science and philosophy. It is a summary and criticism of the management
theories in the perspective of philosophy, which improves and develops the application of philosophy in
management science in the development of the philosophical nature of management and the practical
applications of philosophy. To an enterprise or organization, management philosophy is an important
issue and phenomenon in the combination process of philosophy and management. Through employing
the methodologies and epistemologies related to philosophy, this paper aims to master the essential rules
and basic orders in the era and social development process in the perspective of philosophy, research
into the human behavior and idea based on the scientific experiences of management, and theorize and
systemize them so as to provide effective theories and methods for people to people who are engaged in
management.
As the founder of the Taoist ideas, Lao-Tzu conducted complete analysis and splendid exposition
of the idea of “returning to nature” through his profound idea and unique perspective. When applied to
management, the idea is asking us to show respect to the man’s subjectivity, and improve the efficiency
of management through human’s self-introspection and self-motivation. To put it a more detailed way, it
requires us to adhere to the internal rules of the nature and humans, and promote the development of the
people to be managed based on their own characteristics and personality and combining the specific
management behavior, thus enabling everyone to indirectly develop themselves based on their own
situation, which can finally improve the efficiency of management [1].

2 Research Question
“Debate on the Bridge above the Haoshui River” is a literary quotation in the book Chuang-Tzu.
As the story goes, Chuang-Tzu said, “How happy the fish is to swimming freely in the water!” Hui Tzu
replied, “You are not the fish. How can you know the happiness of the fish?” Chuang-Tzu resorted,
“You are not me. How can you know that I don’t know the happiness of the fish?” Hui Tzu sai, “I am
not you, so I don’t know that you know the fish is happy; however, you are not fish, so you don’t know
that the fish is happy. The idea is quite clear. You can never know whether the fish is happy or not.”
Finally, Chuang-Tzu said, “At the very beginning, you ask me how I know that the fish is happy. I can
tell you that I know that on the bridge.”
Generally speaking, the occasions like a chicken talking to a duck or casting pearls before swine
are not just the barriers accidently occurring during our communication, or a problem of communication
skills, but are also a fundamental issue of individual difference in a communication activity. Among the
management activities, the family background, life and social experiences, interests and hobbies,
personality characteristics, mental structure and the mental state of the moment of two communication
parties are different, thus resulting in different problems and solutions. Under the circumstance, one side
may think that this a problem to be resolved, but the other side may ask, “Is this a problem? How does
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such a problem exist?”
The case shows that how to maximize the value of communication, coordination and marketing in
the management activities is an important issue.

3 Management Philosophy of Lao-Tzu’s Idea of “The Usefulness of the Useless”
The value of management includes not only its noumental value, but also its instrumental value.
The former refers to the process of realizing the human’s value based on the objective of management,
and the latter refers to the responsibility and role of management in promoting the social development.
Lao-Tzu advocates “the philosophy of employing the useless,” thinking that everything has its own
value and meaning. When the idea is extended in meaning to the management practices, both the
managers and the people to be managed should respect the individual value and emphasize the social
value of the individual so as to achieve the management goals.
Lao-Tzu said, People only seem to understand the benefits of Being, not realizing the advantages of
Nothing.Nothing can actually have more uses than Being.Thirty spokes come together in the center of a
wheel, but it is the emptiness of the hub that gives the wheel its usefulness.It is because the cup is empty in
the middle, that it can be filled and is thus useful.And what is useful in a window is its very
Nothing-ness.And it is through its Nothingness that a room is useful.So you see, we are able to gain the
convenience of Being through the functioning of Nothingness.Being is useless alone. It is only when Being
and Nothing are combined that a great usefulness is produced. [3] This paper firstly puts forward that the
key to the ongoing functions and rotation of the carriage wheel is its emptiness, which is the prerequisite
for its function to carry things. At the same time, the multilateral force is returned to the center to give full
play to the usefulness of the useless and the action in all aspects through the inaction.
Based on physical and natural rules, one can understand the key points of the cultivation
achievements, that is, to keep empty in the center and randomly employ the usefulness of “existence”
and “emptiness.” If the idea is applied to management, the leader is just as the center of the carriage
wheel. Only when the leader is modest inside can he/she integrates the support and resources of all
parties to achieve the goals of the enterprise.
The idea firstly found its application in the world’s best architecture theories. Frank Lloyd Wright
(1869-1959), a famous modern American architecture master, glorified as “Michelangelo of the 20th
century,” designed the rational architecture in the early 20th century, which, however, was regarded as a
dreadful monster. Currently speaking, his works deserve the name of “the most advanced architecture.”
During Liang Sicheng’s (1901-1972) visit, he said that Chinese architects only need to understand the
words said by Lao-Tzu, the ancient Chinese philosopher. Lao-Tzu said in his book, The Tao And Its
Characteristics, that “When crunching the pottery clay into utensils, one should leave the vacancy in the
utensils. Only in this way can the utensils play the role of carrying the food. When building a house, one
must leave holes on the wall to install the window and door. Only in this way can the room be lived in
and people enter and exit freely and can the room be well-ventilated. Therefore, ‘existence’ gives rise to
the functions of things of all things in the world, and ‘emptiness’ gives a role for the ‘existence’ to play.”
Tao Tzu’s words are most in line with the opinions of the modern architecture. What we build and
design is the space available for certain purpose, or the “emptiness” talked about by Lao-Tzu, instead
of designing the “existence” of the surrounding physical objects. In the past, architects only focused on
the shell of the architecture and the decorations of the walls, doors and windows, but neglected the
importance of the “emptiness,” sunlight, wind direction and environment.
Lao-Tzu gave three examples, namely the carriage, the utensil and the house, to emphasize that
most of the people just pay attention to the tangible functions but ignore the functions of the “emptiness.”
In view of that, this paper will further discuss it and come to the following conclusions:
1) The intangible things can play a great role and most people cannot sense it;2) “Existence” and
“emptiness” depend on each other to occur, to play a role and to be significant. “Usefulness” and “the
useless” are opposite to each other, in which the former is established on the basis of the later;3)
“Existence” and “emptiness” should be demonstrated on the proper occasions.
For example, the reason why water can benefit all people is because she has no color, no taste, no
shape and no personal gains (emptiness). The reason why the mirror can reflect all things is due to her
own emptiness. The reason why the judge can settle a lawsuit is due to his/her uprightness and fairness.
The reason why a person can achieve success one way or another is because of his/her modesty,
tolerance and unselfishness (emptiness). The reason why a company can flourish is because it benefits
the consumers, and the reason why a company can develop and grow is because the manager has
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provided a stage for the staff to give full play to their work enthusiasm and professional specialties.
One more example is the Chinese chess. The international chess has its role identification. Each
chess has the regulations and limitations for the routes. All the chessmen in the Chines chess are equals,
so their routes don’t vary a lot and the rules guiding their routes are very simple. What is “good chess”?
Wu Qingyuan promoted the idea of “mean” chess, thinking that “good chess” is to give the maximum
play to the chessmen on the chessboard. The value of the chess may not be that obvious at the very
beginning, or may even seem to like “bad chss.” However, due to the changes of the situation, the
useless chess may show its “unique advantages.”
The Chines chess calls for multi-dimensional thinking, three-dimensional thinking,
multi-directional and multi-perspective thinking, or even all-dimensional thinking. This is because the
value of a chess is measured according to the whole situation of the chessboard. Systematic thinking is a
kind of thinking, which is all-around, continuous, complete and without partial divisions, the existence
of the superficial, protrusion, incoherence and rupture. This is fundamental to the generation system of
value.
Lao-Tzu said that “‘Existence’ gives rise to the functions of things of all things in the world, and
‘emptiness’ gives a role for the ‘existence’ to play.” Chuang-Tzu said that “People know the usefulness
of the useful, but don’t know the usefulness of the useless.” Take the modern management for example.
One should not only creatively dig new value from the “useful,” but also give full play to the function of
the “useless.” Regarding the “useful” and the “useless,” one must treat both of them dialectically. In
other words, one should regard a person or a thing in the perspective of the interest relationship and the
large picture as well, and put on a thinking cap from the opposite side. Only in this way can one
comprehensively and deeply understand the natural rules of humans, matters and objects and resolve the
problems well in real terms. The manager should be able to conduct transpositional consideration and
form his/her own insight from the pros and cons and to summarize his/her experiences as well[4].

4 The Value Creation Mechanism of the Management Philosophy of Lao-Tzu’s
Idea of “The Usefulness of the Useless”
Professor Cui Weiping in Beijing Film Academu talked about the agonies of the husband of the
second maternal aunt in one of his articles. The second maternal aunt is a person, who is hardworking
and aggressive person. She always plays an important role in all housework. She can not only bear
hardships, but is reluctant to make other people help her, instead, she would endure more hardships than
others. In this way, other people are placed in an insignificant position, who just need to sit idle and
enjoy the fruits of her work. [5]
Among the management activities, if the superiors or the leaders are where the significance lies,
then the significance will be brought to where they go. Once they appear in a place, the brightness will
shine on that place. Once they turn back, the darkness will come. In this way, all the other colleagues,
subordinates and staff are the darkness, which is the useless, to set off them as the brightness. Then these
people will have an empty feeling. The result is that the company may be well managed, but the other
people are placed in an insignificant place since the leader is a pure totalitarian.
The Sublime Object of Ideology makes a name for Slavoj Zizek, which is also one of his most
important works. The book represents the bud of all ideas of Slavoj. In this book, he points our that the
process of historization indicates an empty place and a nonhistorical core, revolving on which the
symbolic network is connected. [6] The original position of the primitive object is the position taken by
the sublime object, and the object that occupies the place is the sublime object. To it simply, the sublime
object is an agency and a substitute, which acts just as an agency for the empty place of the primitive
object. The sublime object is not a constant thing. In different theoretical frames, the sublime objects are
changing, meaning whose forms are not fixed. The image of the victims penned by the king and Sade
and the core people of an enterprise are the sublime objects under certain conditions The “uselessnes” of
the leader realized the “usefulness” of the staff. The “emptiness” of one party is the source for the
value creation of the other party.
Among the management practices, we can absorb the value of Lao-Tzu’s philosophy of “passive
inaction”:
1) “Less is more” and the flatterning of management. “Less is more” was said by Ludwing Mies
Van DER Rohe, a famous architecture of the 1930s. It is a quite simple advocacy, which goes against the
design concept of excessive decoration. The simple things can usually bring people more enjoyment.
Flattering is an important concept to improve the management efficiency from the organization structure
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and to promote the enterprise reform. Its idea is to realize the response speed of various links in the
management process, including decision-making, communication and implementation. According to
Krishna Harsh Law in the Western management science, the larger the management team is, the higher
the management cost is and lower the management efficiency is. The simplification of the organization
can reduce the management levels and achieve the effective communication of the management
information, thus reducing the correlation between each level, improve the relative independence of
each organization and more effectively improve the operation efficiency.
2) Lao-Tzu’s idea of “passive inaction” is to promote the borderless communication of
management. Regarding “Debate on the Bridge above the Haoshui River” and the phenomena of “a
chicken talking to a duck” and “casting pearls before a swine,” Lao-Tzu’s idea of “passive inaction” is
to promote the realization of the circulation or operation through the spontaneous force of the elements
themselves. In terms of the operation status of the management system, the promotion of free
communication can give full play to the spontaneity and initiative of the staff and can cultivate the
enterprise culture atmosphere of mutual learning. As the organizer of the borderless communication, the
manager can make everyone as the authority and promote the rapid development of the enterprise
through digging all valuable suggestion and opinions based on the enterprise’s development strategy.
3) Lao-Tzu’s idea of “passive inaction” advocates humanistic management. “Passive inaction”
requires respect and emphasis on the humans’ value. In the modern corporate management theories,
showing respect for humans’ value and personality can achieve effective incentive of the staff. The
manager should build the system showing respect for the staff in the perspective of corporate
management and conform to the demands of the staff, thus achieving the centripetal force for the
cohesion of the enterprise and enhance the competitiveness of the enterprise as well.
4) The proper authorization is in line with Lao-Tzu’s spirit of “passive inaction.” Proper
authorization can not only release the manager himself/herself, but also make more people concentrate
on their own responsibilities, thus simplifying the management and effectively avoiding the
contradictions.
All in all, after understanding the value creation mechanism of the management philosophy of
Lao-Tzu’s idea of “the usefulness of the useless,” one can learn how to give full play to the cooperative
capability of each department without forcing concentration so as to make various resources
complement each other’s advantages, and emancipate from the idea of “action” in order. In this way, one
can comply with the open and creative nature of the management, enable the value creation mechanism
to play its part and finally ensure the general realization of the management objectives.

5 Conclusions
All in all, this paper proceeds from the text of Lao-Tzu’s works and the Taoist philosophy and
combines the practical cases of corporate operation and management innovation to expound the
beneficial enlightenment of Lao-Tzu’s philosophical idea of “the usefulness of the useless” for the value
creation of management. In the modern management science, one should respect the natural rules
instead of acting recklessly or blindly so as to achieve the management goals. In fact, the value creation
of management has different requirements for the corporate staff of the upper layer, medium layer and
base layer, which should be changed in different periods of management innovation. All in all, the return
of the management philosophy to Chinese traditional culture is the research direction for the next step.
All these are of great enlightenments to the current managers.
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Abstract: Social management for the disabled is an important part of the social construction reform, in
which innovation plays a prominent role. To tackle the existing problems in the social management of
the disabled in China, this essay explores some innovative methods: first, we shall change the perception
of social management for the disabled and attach importance to the civil right of the disabled; second,
we need to transform the government function and quicken the construction of the two systems; last but
not least, the China Disabled Persons Federation shall have a clear positioning to create a new
service-oriented social organization.
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1 Introduction
Strengthening innovative social management is a reform in the social construction in China. Since
the founding of new China, especially since the reform and opening-up, the Communist Party and the
state have adapted to the development and situation changes at home and abroad, promoted the reform
and innovation of social management and thus have formed our country’s social management system as
well accumulated valuable experience through continuous exploration and practice. At present, our
country is in an important period of strategic opportunities as well as a period of the highlighted social
contradictions. It is very important to grasp the new changes and new features of domestic and
international situation and exploring innovative methods of social management is particularly critical to
tackle the prominent problems while social management of the disabled is an important part.
In China, the disabled is a large and special group. Based on the data from the Second China
National Sample Survey on Disability and the Sixth General Census, the population of the disabled in
China mainland is over 85 million and involves more than 7000 households and 200 million people.
Fundamentally speaking, the disabled problem becomes a social problem, not only problem of the
disabled or the disability itself. Since the founding of new China, our country actively have explored the
path of social management with Chinese characteristics and conforming to national conditions and thus
formed ‘the party committee lead, the government is responsible for, the society coordinates, the
disabled organizes’ disabled social management system and have accumulated lots of effective
experience. Although we have remarkable achievements, the current situation of the undertakings for the
disabled still lags behind the economic and social development due to historical reasons and
productivity level. In terms of basic living conditions, the standards of the disabled have quite a gap
compared with the social average level. This requires the attention from the government and the whole
society as well as strengthening of the disabled social management to promote the development of the
undertakings for the disabled.
The academic circle has extensively studied the disabled management for now. From the
perspective of the current management system reform for the disabled, Zhang Yongan, Zhang Jinke, Li
Youmin and other scholars advocates enforcing the rights and participation of the disabled in the
management, strengthening the function of the China Disabled Persons Federation at all levels as well as
cultivating social organization to form a new system which provide professional and personalized
service led by the government, bonded by the CDPF and supported by the social organization. From the
perspective of the public service demand for the disabled, Wang Xinxian, Wu Jia and other scholars
think that the urgent task of the current management for the disabled is to establish and improve the
social organization in order to meet the needs of the service for the disabled. From the perspective of the
disabled service system construction, Li Youmin, Yang Fang, Sun Jian and other scholars point out the
existing problems in the public service system for the disabled, such as the slow development of
government public management concept, the commanding attitudes towards the disabled under the
highly centralized administration. Wang Ming, Li Xiaomin and other scholars have discussed the
innovation of social management for the disabled and proposed that we shall give play to the CDPF as a
tie to coordinate the relationship between itself and other social organizations in order to realize the
socialization of management for the disabled. From the worker team construction for the disabled, Lin
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Ling, Chen Wanchun and other scholars consider that priority of the management is to build a
high-quality, specialized and stable workforce for the disabled.
Strengthening innovative social management for the disabled is an important part of the developing
undertakings for the disabled, an important content of the innovative social management and an
inevitable requirement to make the disabled fairly well-off synchronously. Under the new historical
conditions, we can take measures from the following aspects.

2 Updating Management Concept and Valuing Civil Rights for the Disabled
Undertaking for the disabled is an important part of the cause of socialism with Chinese
characteristics while the disabled is an important part of our society. They enjoy the same survival and
development rights as healthy people. Their living condition is not only the scale of the development of
our society civilization but also an essential aspect of building a harmonious society. Undertakings for
the disabled have obtained a rapid development, but the outlook is still not optimistic. In common
families, people still hold the traditional concept that responsibility is predominant, at the same time
social welfare is only supplementary to improve the living conditions for the disabled. In people’s
traditional thinking, being disabled is misfortune of both individuals and families so that taking care of
the disabled is naturally an incumbent duty of the family members, thus they ignore the government's
public responsibility and the social responsibility of modern society.
Social rights are the expression of universal human rights which aim to realize social welfare. The
differences between social rights and rights theory and welfare thought of humanitarian lie in whether it
regards social welfare as the requirement of human nature and claim of moral rights, whether it reject
the property-centered rights grading thinking with significant class bias, whether it abandons the
exclusion for the disabled with prejudice that treat welfare as a humanitarian relief and charity, and
whether it affirm the legitimacy and the rationality of the basic civil rights for the disabled from the
angle of legal, political, and social equality.
We shall insist on adhering to the “people-oriented” humanitarian principle in our undertakings for
the disabled while we also need to further emphasize the rights of the recipients when affirming the
virtue of the givers. The disabled, special as they are, can enjoy “preferential” social security. But what’s
more, they are common national citizens first, whose identity give them the same rights as normal
people. In the process of social management innovation for the disabled, what we need first is to change
the ideas to respect for the equal rights of the disabled, promote social participation of the disabled, and
protect the achievements sharing of the disabled to make them the creator of social wealth as well as
equal participants in social life.

3 Transforming the Government Function and Quickening the Construction of
The Two Systems
As leaders to guarantee the undertakings for the disabled, the government needs to transform its
functions to build a service-oriented one, strengthening and bringing forth new ideas to the social
management for the disabled. A service-oriented government is helpful to exercise the political,
economic, cultural and social rights for the disabled, is advantageous to meet the demands of the public
service and social security for the disabled, and is beneficial for removing obstacles to achieve the goal
of equal participation and achievements sharing for the disabled. Meanwhile, the requirement for the
social organization of a service-oriented government will push forward the continuous nurturing and
growing of those social organizations. The state shall provide the basic social security and public
services for the disabled while adopts common and preferential policies and measures for their specific
needs. Therefore, constructing the social security and service system for the disabled to let them equally
enjoy basic social security and public services is an inevitable requirement and priority of perfecting and
equalizing the social security and service system.
3.1 Intensifying protection to meet the basic needs for the disabled
To ensure the basic need of the disabled is the premise and foundation to promote equal
participation of the disabled in social life. First, we shall focus on improving the basic living security
system for the disabled, satisfying the disabled needs of primary medical treatment endowment
insurance, establishing the special welfare system for the disabled living allowance, care subsidies,
auxiliary appliance subsidies and other subsidies, and solving the housing difficulties of low-income
disabled between urban and rural areas. Second, we shall develop an effective guarantee mechanism of
rehabilitation for the disabled, improve the network of rehabilitation services, and vigorously carry out
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community service. Third, it is necessary to do well at the foster service for the severely disabled. We
shall rely on the community and family, reinforce the construction of the foster service system and
continue to implement the “sunshine homeland” plan. At the same time, we shall accelerate the
barrier-free environment and humane environment construction for the disabled convenience to make
their life guarantied, rehabilitation conditioned, living cared and going barrier-free.
3.2 Increasing service supply to enhance the development ability of the disabled
Impeccable basic public services are not only an important condition to promote the overall
development of the disabled, but also a weak link of the undertakings for the disabled that need
enforcing. There are several ways to perfect the system and first of all, the priority is to develop the
education for the disabled. Education is the fundamental way for one person especially the disabled to
change their own destiny so it is essential to take concrete measures to guarantee the right of the
disabled to receive education, not to let them lose in the starting line of education fairness. The second
way is to stable and expand the employment for the disabled. We should adapt to the change of the way
of economic development, improve the promotion and protection of the disabled employment policies
and measures, stable the concentrated employment for the disabled and encourage them to start their
own business, promote employment in proportion according to law. Another way is to intensify the
poverty alleviation and development of the rural poor disabled. And the forth way is to strengthen public
cultural and sports fitness service for the disabled and carry out recreational activities according to local
conditions to enrich the cultural life of the disabled.
3.3Strengthening infrastructure construction to improve the supporting condition of the
development of undertakings for the disabled
The keys to promote the sustainable development of the undertakings for the disabled are
strengthening the foundation, consolidating the support and improving the mechanism. Firstly, we shall
reinforce the construction of laws and regulations. To be specifically, we need to gradually form a
“government leading, market promoting, social participating” service supply model, establish and
improve the service standard system, monitoring and evaluation system and management operation
system. Secondly, we can foster personnel training, speed up technological innovation and application,
establish and improve the talent security and incentive mechanism and cultivate professional workers
for the disabled employment, rehabilitation and social work. Thirdly, we must speed up the
infrastructure construction, building, expanding or rebuilding a number of key service facilities, and
enforce management to improve efficiency and service level. Fourthly, we need to improve the input
mechanism. The government, market and social investment channels accumulate funds in various ways
to form and safeguard the stable mechanism.

4 China Disabled Persons Federation Shall Have a Clear Positioning to Create a
New Service-Oriented Social Organization
In the process of the social management innovation for the disabled, strengthening the cooperation
between governments at all levels and China Disabled Persons Federation becomes more and more
prominent. China Disabled Persons Federation consists of the disabled, their relatives and friends as
well as workers for the disabled. It is the national unified organization of all kinds of the disabled and its
functions mainly are embodied in representing the mutual interests of the disabled, protecting the
legitimate rights and interests of the disabled, unifying and educating the disabled, performing the duties
given by the law, undertaking tasks entrusted by the government, managing and developing
undertakings for the disabled. In a sense, China Disabled Persons Federation is the bridge between the
broad masses of the disabled and the service-oriented government as well as a promoter and service
provider for the disabled to accept public service, to meet their own needs and to realize the equal
participation in the achievements sharing.
4.1 To have a clear function positioning as china disabled persons federation
In terms of China's reality, the function positioning of China Disabled Persons Federation has
certain limitation, which are mainly embodied in the following three aspects. First, CDPF executes some
administrative functions of the government while also represents the wishes and demands of the
disabled group. Therefore, when the government’s interests are in conflict with the disabled, CDPF will
be in an awkward situation to handle both parties. Second, at the beginning CDPF was an ‘officer and
people’ organization, but now is an ‘officer or people’ one. Its system settings are almost identical with
the administrative institutions. In the actual operation, administrativization and bureaucracy make CDPF
more likely to undertaking the whole thing of the disabled. There are no real connections between the
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federation and the disabled. Third, lack of flexibility on the system cause autonomy losing on the
decisions and actions of CDPF since it belongs to national institutions and financially dependent on
national finance.
It is thus obvious that the limitations of CDPF impose restrictions on the vitality and effectiveness
of its function. To a certain extent, that affects the performance of its representative, service and
management functions. In the long run it will not be conducive to the development of the social
management for the disabled. Government gradually and orderly returns the power to the society,
promoting the development of folk organizations for the disabled, which is the mainstream of social
development. China's civil society gradually arises and provides a larger development space for all kinds
of social organizations. CDPF and other local organizations must comply with the development of the
times, response to the call for the disabled, apply social means to work and assist governments in the
management as representatives of special group. CDPF has to learn to mobilize social work, to stimulate
vitality and efficiency, to take on more social management functions, to share government’s cares and
burdens, to offer service to the disabled and to really become an organization seeking for their own
benefits.
4.2Streamlining the Relation between china disabled persons federation and social organization
for the disabled.
As a quasi-official organization, CDPF has a significant advantage in fund gathering, talents
recruitment and organizational structure. Meanwhile it has an irreplaceable role in serving the disabled,
promoting and guaranteeing the rights of the disabled. The social organization for the disabled is a
maturing civilian force growing with the society to meet the different needs of different disabled groups.
They have made huge efforts and initiated various probes, which becomes a positive complementary in
the disabled service system. With the transformation of government functions and socialization of social
management service, the organization is sure to have a further development. Precisely coordinating the
relationship of the two has a significant impact for the benign development of the disabled causes in our
country. As the executive competent authority, CDPF can provide supports and assistances for the early
development of the social organization for the disabled, including talents cultivation and resources
sharing, which can be an efficient connection between the government and social resources. In turn, all
kinds of professional and diversified services offered by different social organizations for the disabled
are supplemental to governmental public service. Generally, CDPF should treat social organizations for
the disabled as cooperative partners to smooth the development of social organizations for the disabled
with all of its supports and broaden a new landscape for socialization of disabled service.

5 Conclusion
Being a prominent part of the social management, strengthened and innovative management for the
disable acted as a breakthrough in promoting the career for disabled people, and meanwhile realizing the
requirement for implementing the scientific approach on the development and constructing a
harmonious society of socialism. It’s a great realistic significance to sum up the work and look for the
development route of the disabled management. Presently, further promotion is necessary to develop the
career of the disable for which the scientific level needs to be continuously improved in the point of the
fact. What should be done is to help that management reach to the higher stage. In the innovation,
transforming idea comes to the first, which acquires to respect the equal right for the disabled, advocate
their social participation and ensure their rights of sharing achievements. As a result, the disabled could
also be the creator of the social property and participant of social life. In order to complementing the
social security and public service system, the government has to change the functions to guarantee the
disabled to enjoy the equal rights of those systems. Furthermore, China Disabled Persons’ Federation
and other local organizations should adapt to the times when the disabled gave themselves voices. They
could employ the socialized working instruments, support to continue the development of organizations,
and learn to encourage the society to work better. Besides, those organizations may work with vigor and
efficiency and take on more functions on the social management, which on the one hand help the
government, and on the other hand serve the disabled. Those are the ways followed the real
organizations for the disabled.
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Abstract: The paper has analyzed the phenomenon of “circle” culture in administrative organizations. It
has induced the type, features and the forming of “circles” as well as its positive and negative effects on
administrative organizations. On the basis of a thorough analysis of its negative and positive effects, the
paper also puts forward corresponding suggestions on what measures to take to regulate “circles” and
remove its negative effects. The paper concludes that the “circle” culture is existing, with proper
measures, the “circle” can work for the goal accomplishing of the administrative organizations.
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1 Introduction
Recently, the concept of “circle” has become one of the hot issues for the study of management and
sociology. “Circle” refers to various special groups formed among leader and his members in
administrative organizations. As early as in 1998, Liang Junping first put forward the concept of “circle”
culture. He found that “circle” is a kind of organization but can just be defined between formal and
informal organizations. According to him, “circle” is neither formal nor informal organization; it may be
a neutral one. Xiao Xuezhou(2006) furthered the study and he believes “circle” is a kind of social
resources. An individual may belong to different “circles”; how many “circles” an individual has also
shows the many aspects of his personality.
Abroad, related study (R. Liden & G. Graen, 1980;J.T. Perry,1994) was conducted based on
Leader-Member Exchange Theory(LMX) to analyze the special relationship between leader and some of
his subordinates. The members with “in-group status” win more favor and care from the leader,
therefore they act more positively and produce more and do a better job; while those with “out-group
status” vice versa.

2 Type and Features of “Circle” in Administrative Organization
To put it simple, “circle” in administrative organizations refers to the loosely-organized informal
groups naturally or spontaneously formed by civil servants during their work and contacts, due to their
common needs in emotion or interests. According to different standards, “circles” can be put into
different categories. According to the relationship of its members, “circle” can be classified as vertical,
level and mixed type; according to its stability, “circle” can be classified as stable, temporary and free
type; according to the role “circle” plays in administrative organizations, it can be classified as positive,
neutral and negative type. In the following, the paper will focus on positive, neutral and negative type.
2.1 Positive type
For this type, the goal and regulations of the “circle” are in accordance with those of the
administrative organization. Hence actively push the administrative organization to accomplish its goal,
as well as to meet its members’ needs. In this case, the “circle” has more cohesive force and its members
are more ambitious, devoted and overall.
2.2 Neutral type
How neutral type is formed is not closely related to the goal or interests of the administrative
organization. It plays neither positive nor negative role in accomplishing the organization’s goal. It is
just neutral. The reason why “in-group” members for this type get together is complicated. It’s not so
cohesive. The motives for their gathering together are vast: common belief, personality, feelings,
socializing purpose, entertainments, or even meeting by chance may give birth to the forming of this
type.
2.3 Negative type
For this type, the goal and regulations of the “circle” are not in accordance, or even in conflict with
those of the administrative organization. It strongly holds back the organization to accomplish its goal.
Compared with the other two types mentioned above, negative type bears the following features:
2.3.1 Interests as its bonds
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Centered on a certain leader, negative type of “circle” is built up on the basis of interests and for the
purpose of grasping inappropriate political or economic resources. The core of this “circle” is the leader
who enjoys higher political status, dominates more resources and has more say over the running of
organization.
2.3.2 Strong cohesive force
The cohesive force of negative type “circle” derives from the combination of respective interests. It
is a twisted and vicious cohesion with all the members tightly connected in one boat. It also has very
strict hidden regulations, the essence of which is that the members should be absolutely loyal to the
“circle”, fighting for the interests of the in-group members. They also stress to shoulder the risks and
share benefits together; otherwise will be severely punished.

3 The Forming of “Circle” in Administrative Organizations
Reasons for the forming of “circles” in administrative organizations, literally speaking, like other
common informal organizations, have something to do with individual’s experience, interest, value and
socializing activities. Some are formed among alumni, town fellows and friends.
Considering specific situations in China, with further analysis, we may notice the basic reasons for
the forming of the “circle” may contain as follows:
3.1 The remaining influence of feudalism
The tradition of “circle” culture in administrative organizations has a long history in China, and it
has never come out of our sight.
3.2 Deficiency and uncertainty in system in transforming stage
During the transforming stage of the society, the structure of social interests groups is still in
construction; the systems are still immature, or even in exploring; there is a lot to do especially in
establishing supervising system, scientific administration system, fair personnel system and perfect legal
system as well. All these give room for the breeding or even ill-development of the “circles”.
3.3 Personality defects of the in-group members
The work as civil servants is highly demanding and enormous. The work environment is so serious,
or even depressed, plus severe competition for promotion, so the civil servants suffer great pressure.
Once meeting some setbacks or difficulties, they may become upset, anxious, depressed, lonely and
fearful. However, they could not remove these negative emotions merely by depending on their own
willpower or psychological adjustment. In this case they may hope to have some channel or some friend
to talk to or to rely on, hence the forming of “circles”.
3.4 For the seek of in-group members’ interests
For some group members, their primary goal is to long and effectively guarantee their interests
instead of becoming the victim of reform, which is the foundation of their survival in the administrative
organization. Reform may unavoidably benefit some while hurt some others. The problem is that they
have already got used to the current easy, stable and routine life with much laziness, so they would not
wish to be laid off and back to the waves of market living a life full of competition and uncertainty.
Their second goal is for promotion. Deeply influenced by the official orientation culture, they desire
wholeheartedly for higher positions and to rise above others; they take the advance in official ranks as
their ultimate goal and highest glory rather than put more thoughts into how to do the job well or how to
better serve the society. But they are not so confident to accomplish all these goals on their own with the
knowledge that their future is in some leaders’ hand and the knowledge that it is so helpful in official
circles to be given a hand by someone. Therefore, naturally, they turn to those leaders whose interests
are closely related to their own for shelter. Hence the forming of “circles”.

4 Positive Effects of “Circles” in Administrative Organizations
4.1 Meet its in-group members various needs
“Circle” in administrative organizations can meet the in-group members’ various needs. It
constitutes a platform for their members to communicate with each other. According to Maslow’s
hierarchy theory of needs, man is filled with various needs, among which, the most important is the need
in emotions. We all wish to be noticed, accepted, cared, friended and sympathized and wish to have a
feeling of belonging. Because of the characteristic of being in order and standard, the administrative
organizations can hardly satisfy its members’ these emotional needs during work. On the other hand,
“circle” turns out to be an important channel to meet people’s emotional needs. “Circle” can increase
their understanding, help to cultivate friendship, remove loneliness, develop the feeling of belonging and
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give psychological satisfaction. So it is helpful for the organization to function stably and well and
meanwhile to improve the work efficiency of administrative organizations.
4.2 Relieve its in-group members’ stress
The administrative workers suffer huge pressure. They experience all levels frustration from time to
time. The stress and frustration accumulated more and more will seriously hold back their enterprise
spirit and innovative spirit. But things are different in “circle”. Most members in “circles” are connected
with emotional bonds, on a basis of psychologically compatibility, highly identification with each other,
less or no competition among them and loose and comfortable atmosphere, so “circle” can successfully
relieve and comfort its members’ stress and frustration in work. Actually “circle” has become a let-out
for its members’ negative feelings.
4.3 Perfect the channel of feedback
Usually the feedback system in administrative organizations is rather limited and quite formal and
must follow some procedures, while the feeding back way in “circles” is free of such limitation. It can
quickly reach every corner of the organization through the network. Particularly some disagreement,
doubts and controversy issues, if transmitted by formal channel of administrative organizations, may not
be successfully accepted, or even cause confrontation or conflicts. On the contrary, “circle” can remedy
it with its overall communicating channels.
4.4 Share the leader’s responsibility, relieve his burden, remedy or prevent his mistakes
“Circle” in administrative organizations is a potential force. If a leader in formal organizations
develops good cooperative relationship with various “circles”, his in-group members may work actively,
make reasonable proposals and accelerate the developing and goal accomplishing of the administrative
organization. Besides, “circle” can in one way or another restrict the leader’s power and urge them to be
cautious in exerting their power because they have to take the reactions of the “circle”members into
consideration. This will urge the leader to be more down-to-earth and avoid being bureaucratic and
arbitrary so as to make less wrong decisions. If the leader happens to be the core of an active and
healthy “circle”, it will, on one hand, consolidate the leader’s position and improve his prestige; on the
other hand, it can encourage more communication and emotional exchanges between in-group members,
reducing misunderstanding and distrust among members, hence harmonious relationship.

5 Negative Effects of “Circle” in Administrative Organizations
Some scholars hold that the negative effects of “circle” in administrative organizations far
outweigh its positive effects. For their own interests, “circle” would handicap administrative reform,
thus do harm to the goal accomplishing of the administrative organizations. To some extent, “circle” in
administrative organizations is usually equal to a tumor that should be got rid of.
5.1 Unfairness in personnel arrangements
The core of “circle” is usually the leader of administrative organization, so when they make
decisions on who to be promoted, surely they give priority to their in-group members in the “circle”.
Obviously in this way, they not only could fulfill their duty to the “circle” and win more support from its
members, but also would enhance his influence, strengthen the force of his followers and have more say
in administrative organizations. Of course, this echoes the demands of most “circles” for more
advantages. The justice, therefore, in talent selection would be challenged, some real capable persons
would not get deserved treatment while less capable ones occupy the position they don’t deserve.
5.2 Restrain the cohesive force of the administrative organization; trigger interior arguing,
fighting and intrigues
Different “circles” in administrative organizations have their respective interests. Unlike
administrative organizations licensed by law and regulations, “circle” is rather casual with more hidden
rules and it does not have to follow specific procedure or rules. When its bottom line of interests is
violated, the in-group member would choose to protect the interest of the “circle” that they belong to
without hesitation. When different “circles” in administrative organizations are in conflict with each
other, intrigues among them are surely to take place, thus the splitting of power, reduced
authoritativeness and decreased cohesive force of administrative organizations.
5.3 Accompanied unhealthy way of entertainment, undesirable customs and corruptions
Accompanied unhealthy entertainment, undesirable customs and corruptions are considered the
most serious damage that “circle” would bring to administrative organizations, to the society and the
nation. The in-group members usually gather together after work for pleasure. Sometimes, they set foot
in some corrupted places and slide into some bad habits or undesirable customs and live a corrupted life.
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With the forming of “circle”, however, the administrative power has become more and more focused
and hard to restrain. The influence of every in-group member’s administrative power has been amplified
many times. Some units almost become an independent kingdom with huge and powerful protecting
shield, which encourages more corruption, adds more difficulty to the fighting against corruption and
causes serious lost to the country’s interests. In some local governments, collusion crimes are just the
proof of the seriousness of “circle”.
5.4 Interfere the decision-making and execution of administrative organizations
The in-group members of the “circle” have a double identity and play a double role in the “circle”
and in the administrative organization, which easily results into the clash of these two roles. Not so rare,
when the in-group members carry out some policies, they may come across the following dilemma: if
they carry out the nation’s policy straight and strictly, the interests of the administrative organization
would be in conflict with those of the “circle” they attach to. In such occasion they often break the rules
and try their best or even sacrifice their own interests to force the change of policy. Even, some leaders
in administrative organizations, in order to protect the interests of their “circle”, would neglect the
interests of the organization or take little consideration of what is good for the administrative
organization and the society when they make administrative decisions. Besides, the force of different
“circle” is not balanced, so it would cause serious internal disorder during the carrying out of the policy
when they dispute with each other, undercut each other and shirk responsibilities onto others.
5.5 Hinder the progressing of administrative reform
The administrative reform will undoubtedly touch upon the issues such as the firing and hiring, the
promotion, the adjustment of power distribution, etc. It directly decides the expanding or reducing of the
power of each “circle” in administrative organizations. Since the change brought by the reform is no
good for them, some “circles”, no doubt, would try every means to maintain their already existing
balanced power pattern. Without a thorough understanding about the pattern of “circles” in
administrative organizations, just try to make personnel arrangements by simply following some
theoretically the best institutional arrangements, it would be very hard to rearrange the personnel matters.
In china, the administrative institutional reform has got stuck many times and the weird cycle of cutting
and expanding, expanding and cutting repeats again and again, which is largely due to the influence of
various “circles” in administrative organization.

6 Conclusion
To sum up, “circles” do exist in administrative organizations. It coexists with the administrative
organization and they interact with each other. As to the negative effects that “circle” has on
administrative organizations, first, the fact that it does exist in administrative organizations should be
accepted, and then proper measures should be taken. For instance: to manage different “circles” in
different ways; to guide and push “circles” to develop to accomplish the goal of administrative
organizations; strengthen and improve the system construction of civil servants; properly supervise the
“circle” in administrative organizations; promote the reform and development of administrative
organizations, create suitable atmosphere of organizations, regulate the organization members’
psychological tendency and behavior to reduce the negative effects of “circles”.
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Abstract: Motivation theory not only has essential instructive meaning to the payment design and
performance management in the enterprise management, but also could be applied in the enterprise
public relations management. From the perspective of the basic theory of the Motivation theory, this
paper uses descriptive methods and combines the current situation of the enterprise public relations
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1 Introduction
Motivation is the mental process which continuously inspires people’s incentive. When it is used in
Management, it is to motivate people to the maximum limit. This theory has experienced great
improvement with the development of society. In the background of the urgent development of
Capitalism in 20th century, John B.Waston’s Behavioristic Psychology Theory has become the origin of
the Motivation Theory which is used to encourage the industry to solve the problem on efficiency. In
1930s, B. F. Skinner’s Operant Conditioning Theory (or Reinforcement Theory) which argues that
people’s behavior not only depends on the the perception of the stimulus, but also on the result of the
behavior. According to this theory, awarding or criticizing staff could be used as the reinforcement
approaches to motivate them.While Maslow, Aldefer and Meclelland, as the presentative of the
Humanistic Psychology argue that the corporation should take different measures to motivate the talents
so as to meet their own needs by their own hard work based on their own needs. Then, with the
development of the information technology and Game Theory, the Motivation Theory of Economics has
emerged and achieved a lot, which emphasizes on tackling the problem of how to realize the mutual
benefit of the corporation and individual under the circumstances of imbalanced information. Therefore,
the Motivation Theory has been perfected by a great deal research and analysis. Generally speaking, it
has also been applied to various fields, like English teaching, hospital management and human resources
management, etc. However, it is still quite rare for the scholars to use this theory to solve the problems
on public relations. Therefore, this paper tries to analyze the current situation as well as the
corresponding problems of China’s public relations and then use this theory to inspire the corporation to
use the motivation theory rationally.

2 The Brief Illustration of Modern Motivation Theory
2.1 The basic pattern of Motivation
Motivation is a management process which inspires and encourages the dynamic factors that
influence people’s behavior, that is to say, it is a process which understands the individual’s needs,
inspires their motivation, promotes their behavior and then achieves certain goals.
To begin with, understanding individual’s needs is the premise of conducting motivation. However,
because of the differences between individuals as well as the differences of the reaction to the same
needs, it makes the identification and prediction of the individual needs become the hardest part in the
whole motivation process. Also, after making sure individual’s needs, the organization should provide
them with certain guidance which makes them find out and intensify their own needs and associate their
own needs with the goal of the organization. Moreover, by using the motivation (like material rewards,
moral encouragement and far-seeing plan, etc.), it enables the individuals to produce powerful
motivation and dominate them to produce target behavior. In the end, it achieves the goal and then enters
into next motivation cycle. Hence, Understanding and identifying the motivation in the individual
motivation and associating the personal needs with the goal of the organization are the two most crucial
parts in completing the motivation process.
2.2 The basic content of the Motivation Theory
Motivation Theory is composed of three parts. The first part is Content-Based Incentive Theory. It
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emphasizes on the cause of motivation and the specific content which has the function of motivation so
as to analyze the motivation theory, including Maslow's Hierarchy of Needs, Aldefer’s E.R.G Theory,
P.C.Mecllelland’s Achievement Need Theory and Herzberg's Two-Factor Theory, etc. The second part is
Process-based Incentive Theory. It focuses on analyzing the producing of the motivation and the choice
of the behavior purpose, that is the theory of the motivation process. The most influential theory is
Vroom’s Expectancy Theory, Adam’s Equity Theory and Hyde’s Attribution Theory as well as Locke’s
Goal-Setting Theory, etc. The third part is the Behavior Modification Motivation Theory which
emphasizes on the theory of analyzing the purpose of motivation. This kind of theory includes B. F.
Skinner’s Operant Conditioning Theory and Kelley and Weiner’s Attribution Theory and Frustration
Theory.
2.3 The application field of the Motivation Theory
As the research of motivation theory is to solve the problem on the unity between the personal goal
of the staff and the goal of the organization. It is also to solve the problem on promoting the organization
staff to realize the goal of the organization positively, this theory is usually used in the research on
human resources and leadership parts in enterprise management practice.

3 Overview of the Enterprise Public Relations Management
The definition of Enterprise Public Relations Management: Enterprise relations include the
enterprise internal and external relations. The internal relations are relations among individuals and
relations between individuals and the organization, while the external relations includes the relations
that the corporation needs to correctly choose, deal with, adjust and improve with the corresponding
corporation, relevant social activities as well as the individuals during day-to-day operations. Briefly, it
is the relation with investors, customers, suppliers, media, government, the non-profit organization as
well as individuals. The public relation that this paper tries to analyze is external relation.
The meaning of the enterprise public relations management: Good enterprise public relations plays
an essential role in the development of the enterprise, which is also the premise that strategy of the
corporation could be completed and the day-to-day operation of the corporation could be proceeded. To
be more specific, it could be illustrated as follows:
Firstly, good public relations could improve the internal relations of the corporation, which increase
the vitality of the enterprise, promote the enterprise to enhance its own quality and perfect its internal
management. On one hand, from the perspective of Marxist philosophy, the development of the
corporation is the result of internal and external causes. The external causes functions through the
internal causes, that is, excellent public relations could be used to improve the internal relations of the
enterprise and perfect the capacity resources of the enterprise. On the other hand, from the perspective
of the Barnard’s Organizational equilibrium theory, the development of the enterprise is the process that
the equilibrium and disequilibrium interact and intertwine with each other, while the resource of
realizing equilibrium and disequilibrium is the public relation and internal relation of the corporation,
that is, the mutual effect of public relation and internal relation of the corporation realize the
corporation’s development. Hence, having good public relations is an important factor for the
corporation to perfect the internal competition of the enterprise continuously. In other words, a
corporation without good public relations definitely cannot be that with excellent organizational
structure, splendid human resources and positive corporation culture.
Secondly, good enterprise public relations contribute to building good enterprise image. Enterprise
image is the entire feeling, impression and cognition that people inside and outside react to the
corporation, which is the integral reflection of the enterprise situation. According to different standard,
the internal image and the external image of the corporation could be classified as follows: the solid and
the virtual image, direct and indirect image, dominant and secondary image. Generally speaking,
enterprise image is not only the image of its product and a founding basis in the competition, but also
the reflection of the whole corporation culture and the integral reflection of the internal spiritual image
and the internal image. Besides, the corporation could build good corporation image in the public by
holding and maintaining activities with scientific, planned and systematic public relations and win the
understanding and the support of the public so as to strengthen the corporation’s core competitiveness.
Finally, good enterprise public relations contribute to building broad economic contact network so
as to enhance the market competitiveness of the corporation and improve economic returns. In modern
society, the spread and proliferation of the information comes with the flow of capital. Whether it is the
sales decision or the investment decision that cannot continue without the information service. Therefore,
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from the perspective of the meaning of communicating the information, good public relations are the
important channel to spread the information among corporations, the corporation and the society and the
corporation and the customer. Having good enterprise external relations means having the strong and
high efficient channel, which definitely has essential role in enhancing the enterprise economic returns.
Meanwhile, due to the numerous and uncertain risk in the market economy, usually, a quite big crisis
could possibly paralyze the whole corporation. However, corporation with good social network could
gain great support and receive resources that could tackle the crisis in time by broad economic contact
network and then take a turn for the better and be out of danger.

4 Current Situation of the Enterprise Public Relations in China
With the development of China’s market economy and the establishment of modern corporation
system, China’s corporation has improved gradually on the ability of public relation management and
corporation’s citizen's sense of responsibility has strengthened gradually, thus a great number of
corporations with good social image has emerged, for example: the corporation of Haier which tends to
be sincere forever and the Rockcheck Group of Tianjin which has devoted billions of Renminbi to the
the stricken area of Sichuan. However, compared with the big enterprise abroad, there are still some
problems existing in the public relation management in China’s corporations. The writer has concluded
as follows:
Firstly, corporations are not aware of the core and essence of the public relations management.
From the perspective of classic economics, corporations exist in social economy as an organizational
individual and it makes various decisions from the perspective of an economic man, that is, benefit
maximization. However, the premise of realizing this kind of benefit maximization is that the
corporation as a unit is able to provide economic material benefits with other economic unit. From it we
could see that the meaning of its existence is that it could provide products which meets the material
benefits with other social staff, so the essence of the enterprise public relation management is the good
product. However, China’s corporations, including some famous corporations have ignored this point.
From the Incident of Poisonous Milk to the Incident of Fake Eggs, all these things reflect that China’s
corporations do not understand the essence of public relations management and they even briefly regard
improving public relations as doing charity and public service, which just puts the incidental before the
fundamental.
Secondly, the understanding of the public relations to the corporation is too narrow. Because China
conducts socialist market economy, most of the social resources are controlled by the country, while the
development of the corporation requires the support of various resources. Therefore, lots of corporations,
especially some middle-sized corporations and specialized industry think that public relations are
relations with the government and argue that doing governmental public relations is doing public
relations. However, as a matter of fact, the general social staff should be the target of the enterprise
public relation.
Thirdly, the way of the enterprise public relations management is quite outdated. As for the
middle-sized corporations, because they have limits in its own resources, it is quite difficult for them to
conduct effective public relations management. While as for big corporations, although they have the
department of public relations management, their main work is to conduct media management, do the
public service which is the decision of the board of directors and keep good relations with the
government, instead of using scientific way to analyze public relations and manage the public relations.

5 Using Modern Motivation Theory to Manage the Enterprise Public Relations
5.1 Using motivation process to analyze the public relations
Analysis approach: Regard different objects of public relations as the target of motivation Specific
operation approach: Firstly, finding the effect needs of different objects. Not like the process of
individual motivation, it should not only pay attention to whole needs of various relations, but also
should consider the difference of various specific needs in different relations. When dealing with this
problem, it should stick to the Pareto principle and treat meeting the needs of the core relevant part as
the priority, for example: when facing a great number of suppliers of raw material, the most important
relation with supplier is the emphasis of the improvement; When facing with a great number of
distributors, the corporation should consider the main channel and strategic distributors as the focus of
improving the public relations.
Secondly, the corporation should guide different relations. Unlike individual guidance, as different
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parts in the relations has some kinds of huge conflict of interest, while the fundamental interest of the
staff and the corporation is consistent. For example, corporation and the supplier have conflict of interest
on the price of raw materials, which leads more difficulty to the guidance of different parts in the
relations. The essential key to this problem is to strengthen the concordance among different public
relations and use long-term strategic thinking pattern to guide and reinforce the cooperation with the
crucial counterparts. For example, when facing with different distributors, the corporation could use the
strategy of Mega marketing and makes the distributors positively become the strategic partners in the
value chains of the corporation by formulating various motivation measures.
Thirdly, Unlike motivating the individuals, using various motivation measures to motivate different
relations has relevantly smaller motivation ways to different parts in the relation and it has different
focus. For example, the corporation should avoid negative reinforcement to the parts with essential
profits and try its best to emphasize on the connection of interest, which would bring the enterprise
public relations management with some technical obstacles. The key to this problem is: on one hand,
taking advantage of the current contracts to reinforce the current motivation effect, on the other hand,
developing the method of motivation so as to meet the need of different parts creatively. For example,
when facing with the customers, the corporation should build more ways so as to strengthen the
relations between the corporation and customers, while when facing with media, the corporation could
try to build broader communication channel, like building one-way relation with some famous media.
Finally, the corporation should assessapp: addword:assess the effect of motivation and
continuously improve the measures and methods of motivation. From the process theory in Management,
we could see that assessment and control should go through the whole activities and projects. Their
effect lies in fixing the worsening situation and rectifying the deviation, which has the same effect on
the public relations management. However, the difficult part lies in how to balance and judge the effect
of motivation. Compared with individual motivation, we have confronted the following problems:
Firstly, the channel of the information resources is complicated and uniform; Secondly, it is hard to
judge the gains of the long-term and short-term interest for it hardly has a right and scientific assessment
standard. As to the solutions to this problem, the writer holds that the corporation could use the way of
BSC-Balance Score Card in human resources management and classify the assessment of the
counterparts into the following three dimensions: Σ ( Financial contribution, Strategic contribution,
Market contribution). In this way, through the contrast between the results before and after the
motivation, the corporation could obviously differentiate the effect of the motivation. Obviously, the
corporation should control reliability and validity during the assessment.
5.2 Principles on motivating the public relations
Firstly, according to the Content-Based Incentive Theory, the corporation should control the
hierarchical structure when it is to motivate public relations, that is, as to different parts, the corporation
should carefully assess the parts that has biggest value of utility of the counterparts and take different
measures to different counterparts with different motivation strategies considering equity and relevant
contrasts. For example, as for the supplier with relevantly weaker capital, the best motivation is to
provide loans so as to help it to tackle the problem of the flow of capital.
Secondly, according to the Process-based Incentive Theory, when the corporation conducts
motivation to the public relations, it should pay attention to the reaction of the counterparts to the
motivation method all the time and correct the inappropriate way in time. Of course, this point should be
combined with the motivation assessment. For example, as for different distributors, the corporation
should notice the equity of the motivation to them so as to avoid the happening of cut-throat competition
and issues which are harmful to the enterprise itself, while as for the counterparts, the corporation
should strengthen its guidance to them so that their development and operation could conform to the
interest of the corporation so that they could form the strategic community.

6 Conclusion
Although China’s enterprise public relations management has improved a lot, yet it still exists some
problems which urge to be tackled. While the Motivation Theory, whose main target is to solve the
problems on motivating staff in the corporation, could also be used to solve the problems existing in
public relations management. However, this theory is frequently applied in the research on Human
Resources Management and Leadership, with rare research on public relation management. Therefore,
there should be more research on the application of the Motivation Theory into the enterprise public
relations management so as to solve the problems which are quite crucial to the public.
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Abstract:This article seeks to demonstrate a working proposal aiming a more efficient and effective
leadership based on active learning. The idea is that high performance teams work with related aims to
models of cognitive and transactional leadership using active learning as a reference to develop
participatory and democratic leadership at companies. The methodology is based on an exploratory
study with descriptive basis on the theoretical background researched. Through the exchange of
information between individuals of a team it is sought a more balanced leadership which motivates
employees and at the same time, encourage collaboration in promotion of knowledge into new ways to
lead and to be led at companies.
Key words: Participative leadership; Active learning; Transactional

1 Introduction
This paper discusses issues related to the improvement in the leadership process using active
learning as one of the best ways to leverage better results in productive processes at companies. The
active learning, based on the exchange of information, can help significantly to the cognitive structure of
values and knowledge in a participatory and collaborative process in order to value the experience and
information needed to leverage new ways of working between leaders and employees in a company.
The main idea argued in this paper is to work with the information and the exchange of experience
in a corporate context, aiming the participatory and collaborative leadership through the use of active
learning, that is to say it assumes a building of the leadership with the contribution of the subordinate
and their experiences and through the mediation of the leader in the construction of new knowledge
related to this activity.
The most important to be considered is the possibility of respect from the leader to the subordinates
to a level of being able to make room for all to cooperate to produce results as a team in order to
enhance the role of each in the process of building a leadership as well as its meaning in the actions and
results obtained by the team.
For the leader, the experience of decentralizing tasks valuing the employee as a person able to
create and participate in work proposals within a team is quite fruitful. For the employee, the
opportunity to not only be part of the process, but create it in a shared and participatory way, with own
ideas, actions, life experience, intellectual capital, in a fairer job offer, more dynamic and with
significant results for the team is also very important.
The exchange of information generates knowledge which will be used in the actions proposed in
the project and through the social network will be controlled by all, and accessed by mobile in real time
for each individual does not have problems in their routine activities as a team.
The general objective of this study is to demonstrate that, through active learning, individuals who
are part of a given process of leadership can build with their leader, with a more efficient and effective
way to work to share information and build more positive ways of teamwork, valuing a more
participative leadership in the production of continuous improvement in the leadership process.
As a specific aim of this approach, it will be discussed the various skills of employees in order to
contribute to the improvement of the leader's leadership model as well as the team as a whole.
The problem lies in how can this method help in designing teams with collaborative and
participatory leadership to deliver better results to teams which work with active learning as a
conception of a leadership based on the development of knowledge.
The explanation for the choice of this theme is that of a team focused on collaboration and
participation of individuals across all cognitive process and construction of the new leadership model,
making these individuals feel as forming part of the leadership process and way of work in a team
collaborating to high performance results at work.
The methodological proposal is discussed based on a descriptive exploratory study with basis on
the theoretical background researched.
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There are many reasons to do a research. On this, we can identify and classify, according to Gil
(2010, p.1), two major groups: intellectual and practical. The literature, like any other, is developed
along a series of steps, such as defining the nature of the problem, the level of knowledge that informs
the researcher on the subject and the degree of accuracy intended to be given in the research. It was
sought to develop the research mainly through books, papers, magazines.

2 Learning and Its Importance in Cognitive Process in Construction of
Leadership in a Company
Learning is connected to an exchange of information between student and teacher or leader and led,
motivated by an imbalance point established between the teaching proposal made by the mediator and
the student's interest in finding answers. When the two come to an agreement, there is a balance and
therefore education. The mediator could reach its purpose. In this interaction, by assimilating the
concepts and accommodating them, the student learned and it will be possible to discuss the student’s
point of view with the educator and there will be development for both (LOPES, 2013).
In a business context, when talking about teams and participatory and democratic leadership, the
idea, as well as at schools, is the exchange of information between team members, that is to say that
leaders and followers need together to promote efficient and effective leadership which bring positive
results for both parts involved.
Education is enjoyable and bring assimilation and progress when the teacher or leader, as mediator,
provide conditions for the student face learning as something pleasant , understand the concepts,
make possible to identify what is being taught . But to do so, the teacher must be prepared to be a
mediator.
According to Castilho (2011, p.39),
Learning is much more than receiving information. It involves perception, selection, cognition,
organization. It involves attitude. It involves socialization. There are three dimensions of discourse:
syntax, semantics and pragmatics - the form, the meaning and application [...] necessarily associated
with language, always governed by logic.
When we talk about active learning in building a leadership, the elements involved is the subject
to be addressed, the strategies or actions to be implemented through planning, implementation of ideas,
monitoring or testing of the proposal and, finally, the evaluation and validation of the results achieved
by the team.
In accordance with Allegretti (2003, p. 44),
The context is not a single, rigid and finished reality; it allows the expansion of the network from
the multiplication of relations, because the context is part of the social network and assigns meanings,
values and beliefs to the object of knowledge. What happens, however, that is presenting itself as a
network, it takes on characteristics of nonlinearity, subject to permanent change. This makes it different
attribution of meanings to the information inserted in this environment.
Part of active learning can be crafted with virtual media. One of the proposals is the interactivity of
individuals through social networks or in meetings prepared in the laboratory so that individuals interact
in real time by the media, exchanging information that can be researched on the net, or the construction
of individual concepts that will make up the work proposal as a whole.
In accordance with Coll (2004, p.48),
[...] Development consists on the construction of a series of structures that determine the nature
and extent of exchanges of people with their environment and that, moreover, invariably succeed
respecting the trend to a better balance [...].
In active learning, what is worked is the construction of information structures which are filtered by
the participants and that through the exchange of information with the group, will generate participatory
and collaborative knowledge among the team in order to form a proposal in agreement in terms of
efficient and effective leadership to a particular industry.
2.1 What is active learning?
In active learning, the student or subordinate is the central being; it is the main builder of the
teaching process. In this mode, the teacher or leader does not teach directly, it creates tools and builds on
students a supportive learning environment. These tools are the implicit pedagogical proposals in the
teaching-learning process in which the teacher or leader sets conditions for the student to create, with his
knowledge and experiences, new work proposals from a content or context.
Importantly, when a student or subordinate knows something about the subject, learning becomes
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easier, because the proposal or subject may already have some meaning for these team members and
thus becomes easier to work the contents for the development of knowledge.
According to Moreira and Masini (2009, p.62):
Meaningful learning proposes that:
a) The material to be learned is potentially meaningful to the learner, that is to say that it is
relatable to its knowledge structure of non-arbitrary and non-literal manner (substantive).
b) The learner expresses a willingness to relate the new material in a substantive and not arbitrary
way in their cognitive structure.
The more information the student has to study and learn, the more it will use active learning
strategies, in other words, creative strategies which are meaningful to the student and helpful to decide
how and what will be integrated.
The mediator's role is providing conditions for the student or subordinate search for some
information to build their reasoning within the subject and be able to make links with what they already
know to establish a new line of reasoning and construction of new knowledge or ways of working.
Unlike passive learning, active has no techniques, but strategies. According to Portillo (2009, p.48),
Two terms are commonly classified as synonyms, even though they have different meanings.
Strategy is a military term used to denote the art of directing operations in driving conflicts based on a
set of rules that ensure adequate decision every moment. Moreover the technique is the set of processes
of an art or way, shape or special ability to perform a given task. It can be concluded that in a strategy
individuals involved should understand what and why they are doing this activity.
In the proposal of active learning, the idea is not to pass the knowledge ready and finished as a
paradigm of reality common to all, but to establish a link between what is already known and what can
be improved or added to what already exists, making the student or collaborator build with the teacher
or leader new proposals of knowledge about the subject in question.
One of the proponents of this model was Paulo Freire (1996) which discouraged the model
"banking" of education, in which teachers depositing knowledge in the minds of students, the same way
we deposit money in a checking account, so that students can spend it at the test’s time.
The learning and leadership in an active aspect is not finished, but it is a perspective of continuous
changes that contribute to the growth of the employee or student to construct new meanings for their
knowledge and expertise, and is thus a continuous and evolutionary process.
According to Becker (2009, p.35),
The assimilation acts as a challenge on accommodation which allows the production of new forms
of organization. In short, assimilation under the psychological point of view is a primordial fact, since
in all areas it presents itself as the source and the result of the company.
Technology can play an important role in education, ensuring that learning is the result of dialogue
and production of new knowledge through new media, making its content more interesting and relevant.
When a student only listens to the teacher’s or professor’s class and then read the textbook at home, he
does not develop its full potential of learning. (REIS, 2010).
According to the research published in Manual do Facilitador, Freire (2003 apud LASSER 2002,
p.56) highlights that we retain:
10% of what we read;
20% of what we hear;
30% of what we see;
70% of what we see and hear simultaneously;
80% of what we experience personally;
95% of what we teach others.
So, the interaction with the environment being studied, cognitive structures developed through
experimentation, the exchange of ideas and filtered information are primordial to develop knowledge
about a particular subject during the process of leadership at school or company.
The active methodologies have the potential to arouse curiosity, as long as students fall in
theorizing and bring new elements not yet considered in classes or in the own perspective of the teacher
(BERBEL,2011). Bastos (2006) and Berbel (2011) define a concept of Active Methodologies as
interactive knowledge processes, analyzes, studies, surveys, and individual or collective decisions, in
order to find solutions to a problem.
2.2 Models of active learning
2.2.1 Exploratory learning
The model of exploratory learning occurs when we have references based on what others have
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written or published in books, videos, and websites. It involves all kinds of available information and
that is important for the process of developing a model for the construction of knowledge, whether in
academic or corporate basis. Serves as a file where we seek relevant and meaningful information to
build knowledge that will be used in the learning process, in cognitive participatory leadership of a team,
and for the academic education.
This learning methodology can be used when we are seeking an answer to our questions regarding
a particular situation or about content that we will address in a job offer or in an academic context which
involves new knowledge.
In case of the development of a scientific paper in which concepts are reworked and expanded to
explain the issues related to a topic, or when we approach or improve knowledge into a particular
subject of an informative theme, whether in an academic or corporate environment, using this learning
methodology is quite rich. It also can be used when subjects or models are questioned about any matter
already prepared and published by others, but that we can improve or when we disagree with the
proposal made by the author.
This methodology can contribute significantly to handle on an issue already addressed by another
person in academic or in business environment if we intend to extend the meaning of knowledge
because we have different references about the subject in question (PORTILHO 2009, p.45) .
2.2.2 Collaborative learning
Collaborative learning occurs when there is a simultaneous exchange of information that contribute
to the formation of knowledge among the participants involved in the process. In this mode, learning
occurs through the exchange of ideas and information, by discussion, by mutual criticism, mutual
emotional support; At long last, by collaboration and dialogue.
It should be emphasized that the two types of active learning involve communion - a notion to
which Paulo Freire calls our attention - and that, therefore, none of them, not even the first, which is also
called self-learning, should be characterized as learning in isolation from each other, a lonely learning,
in the literal sense. (REIS, 2010).
2.2.3 Inquiry based learning
Inquiry Based Learning has emerged in the United States,in the state of Hawaii, in the 80s, in order
to make room for students who not only participated in the educational process, but students who were
able to build their education, something important and significant when we talk about teams, leaders and
followers, using active learning (MITRE et al, 2008). This pedagogical concept relies on increasing the
capacity of the student to participate as agent of social transformation during the process of detecting
real problems and search for original solutions. Marked by political dimension of education and society,
the Inquiry Based Learning seeks to mobilize the social, political and ethical potential of the student, so
that it acts as a citizen and developing professional.
Bordenave and Pereira (2005) work with a methodology based on the arc graph developed by
Charles Maguerez which aims to use a sequence of factors to explain meaningful and active learning in
a process of knowledge construction.

Figure 1 Maguerez Arc
Source: BORDENAVE, J.; PEREIRA, A. The strategy of teaching and learning. 26. ed. Petrópolis: Vozes, 2005.

The first stage works with the aspect of reality, or the material available as information to serve as a
future support to be studied to better structuring cognitive problems.
From the initial information, the student or subordinate examine what is more relevant in the
subject and extract the key points to build a propitious project to their learning and applicability within a
project proposal.
In the third phase, the student or subordinate seek to establish the logic of what he intends to work
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in loco at company or school and make connections with what you know and what can be added to your
learning.
In the fourth phase, seeks to establish new ways of improving the knowledge of the individual,
reaching new frontiers and ways to work certain subject, whether in an academic or business context.
And in the last phase, the student or subordinate will be able to try out its new knowledge by
applying it to the needs as a participant in a process of individual learning, at school or at work.

3 Learning to Compose a Proper Team
Learning is characterized by assimilation of content, which is nothing more than internalization
transformed into knowledge. This knowledge is applied or practiced by the individual and aggregate
new information to what has already been learned, giving rise to a new process. Thus, learning can be
continued as long as there is interest by the individual and that this new information has a meaning with
what has been learned, it is a constant process.
According to Dilworth (apud MARQUARDT, 2005, p.118), learning resulting from a program of
action learning has greater strategic value to the organization than the immediate tactical advantage to
solve a problem.
Learning in a team depends heavily on the relationships between individuals, depends on the
confidence one has in the other, as well as the way that information is passed between individuals. The
reliability and the way to experience the ways to achieve results in practice provides a way to learn,
experiment and add value to what you already know.
According to Marquardt (2005, p.119),
The degree and the quality of learning are not unexpected because they develop through real
people who work with each other in real trouble, seeking knowledge that will bring a positive change.
Learning takes place in these teams in a collaborative and participatory manner. Each one is
concerned with the result, and to make this situation possible, each phase and each individual must find
the best way to perform their tasks. The participation of other peers becomes important as long as it can
contribute significantly to the information shared among the team.
The learning process in these teams is the everyone’s responsibility, so it is important that
everybody has an interest in learning for themselves but also to help with the job done for the team, as
this will make easier the conduction of actions to achieve the desired results.
Leadership in this aspect is the entire team’s duty and everyone looks after each other and
collaborates to individuals make an effort to learn not only their job, but the project as a whole, so that
each one can help its partner working in a difficult moment.
The mediator must be aware that should be provided conditions for learning, preferably in practical
situations in which the individual can interact with the environment. In the case of mobile learning,
participatory and collaborative leadership must exist with reflections and constructive criticism and also
self-criticism so that individuals can evaluate steadily, especially in regard to their performance within
the project.
Learning is a continuous act and is present throughout the process of action learning. Opportunities
to question, reflect and learn arise all the time (MARQUARDT, 2005 p.121).
3.1 Cognitive approaches of a leadership
Cognitive leadership addresses the perception of employees towards leadership. Individuals judge
the leadership team for interactions and commands leading to a perspective of achieving adequate
results within the project. The question itself is in the culture of the participants, in other words, the
culture of the subordinates-.
The culture can be shaped according to the trust of the leader with team participation and
collaboration in support of actions to achieve better levels of productivity, time saving and flexibility of
information, a language everyone together cooperate for a result in common.
According to Marinho de Oliveira (2006, p. 13), "the theory assumes that the evaluation of leader
behavior depends more on the culture of the followers than of the leader behavior itself."
3.2 Tranformational leadership
In this leadership model, the focus is on the actions and knowledge of individuals and what they
can bring as improvements in leadership in certain team.
In high performance teams, individuals have meaningful participation in the design and idealization
of work processes; then, they not just participate of the process, but collaborate for the process to be
structured on the basis of their knowledge, in terms of corporate experience or academic order.
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According to Bergamini (2008, p.143 apud Maslow, 2000, p.189): "the requirements of different
types of situations in which there are different leaders vary greatly."
This is a relevant and significant fact to be observed in companies, because there are people with
different cognition about leadership, as well as different models of leaders. Therefore, the applicability
of transformational leadership will greatly depend on the elements that contribute to the development of
that leadership, even if it is based on active learning.
According to Rabechini Jr. (2011, p.201 apud Maslow, 2000);
Transformational leadership is presented as a tool to enable the high-level needs of Maslow. It
emphasizes the change (or transformation) in a process. Perhaps one of the least explored aspects of the
project managers is precisely this: the use of leadership as an instrument to influence its team
(Rabechini Jr., p.201).
Within a transformational approach in which the leader gives space for individuals to shape the
new work proposal often through their contribution, we got to the crux of the study in a high
performance team can be built through active learning.

4 Active Learning in Formation of a Participatory and Democratic Leadership at
Companies
Active learning is based on the exchange of information by students or employees on behalf of the
pursuit of new knowledge, from information that are treated and discussed by the participants of the
process in the search for new heights of knowledge.
According to Bergamini (2008, p.148), “Transactional leadership occurs when one person takes the
initiative to make contact with others in order to exchange valued goods.”
When we talk about an active proposal in the formation of participatory and democratic leadership
in the company, we are referring to just such exchanges between leaders and followers in which the
participation of the followers can contribute to a more efficient and effective leadership through the
exchanges established between the parties involved in the process of knowledge construction, aiming a
more adequate leadership for all.
4.1 The project
4.1.1 Diagnosis
Problems related to leadership and interaction of individuals with their leader. In this case, active
learning breaks the barrier on the leader-led relationship and because it gives possibilities of interaction
between the parties and there is a cooperative between them to find solutions to teamwork.
4.1.2 Action
A major problem in the teams between leaders and followers is the acceptance of ideas by
individuals. There are those related to ego conflicts by who lead and discontents by subordinates
because their ideas are not often accepted by the leaders.
When we talk about active learning, all collaborate to only one project in which both parties, leader
and led, work as a team with their expertise to formulate a more participatory and collaborative
leadership, so that both parties leave satisfied with the result, because everyone cooperated with the
process of creating the model of leadership using their individual cognition, which allowed collective
results.
4.1.3 Implementation
The central idea is that there is an exchange of information and these are filtered and mediated by
the leader, seeking to satisfy the needs of all staff in terms of learning, knowledge building and a
leadership model that pleases everyone involved in the process.
4.1.4 Monitoring
At this stage, it is important that all information given by those involved in the process be filtered
to build a new leadership process that ensures the success of the team in terms of results for the
company, as well as meeting the needs of individual team members as collaborators.
4.1.5 Evaluation and validation
Importantly, the project will only work if all parties work together to build and are in agreement
with the final model developed based on collective knowledge. Thus, the evaluation will be done by
everyone involved in the project and validated by the leader and the led.
4.1.6 Feedback
It is the most important part of the process and is about the return of the project put into practice.
The process of returning participants will be given during the time of exercise of the proposed new work
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using active learning as a link between knowledge and building new forms of participatory and
collaborative leadership in the company, an ongoing process that can be improved steadily, just use the
expertise of peers involved in new ways of working.
4.2 Closing remarks
We can observe that, through active learning, interaction between the led in the project of
collaborative and participatory leadership assumes a role of responsibility on the part of the led as it is
the subject, before passive, running orders unquestioningly, for active and now with this proposal, it
helps to create forms of work related to leadership and he not only performs, but creates new
possibilities of relationship between leader and follower.
Besides the space that is given to the employee in terms of participation in creating a new model of
leadership process, this individual will feel useful in the construction process, as their cognitive part will
give significant contribution to the process used by the team to work.
Importantly, the project idea can work as long as there is commitment of the parties involved in the
process, on one hand the mediation of the leader to be able to understand the ideas given by the led and
manage results that are meaningful to all involved; on the other hand, the commitment of staff to
contribute significantly to the construction of this new model of leadership in the company.
The idea is that, through active learning, led individuals feel able to cooperate and participate in the
construction of a model of leadership where the leader knows the needs and expectations of followers,
but at the same time, the subordinates collaborate to the team to be highly productive and have a better
performance than earlier in the production process in the company.
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Abstract: Our study on the massive online open courses - MOOCs can discuss some features of these
courses and how they can contribute to the future of the learning and the educational process with the
institutions (organizations or universities). The methodology used in the study is based on exploratory
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1 Introduction
The early twenty-first century has marked society with a large avalanche, both in social issues and
technology, and as a matter of fact, everything has become very quickly. In education, this has also
happened so abruptly. The great demand for higher education has been "pouring" many creatures in the
labor market; where an excellent quality of higher education is not enough, but it is also necessary to have
the same opportunities and vacancies; that effectively absorb these young individuals in these
environments. Society shall face a big dilemma today, which still is without a certain direction.
For Brown (2010), in his book on Design Thinking, the author discusses the how technology still has
a lot to evolve; where the communications revolution made possible by the internet leads to the
approximation of the people and gave them the opportunity to exchange views and generate new ideas as
had never yet been done before in the history of society.
Still for the author, who believes that Design Thinking is guided by a steady balance between the
desirability, feasibility and these practices.
We take here as a great inspiration, a transformation and even a reinventing of education and learning
that we witness today.
While in Brazil, in the first half of 2014, the Senate approved the landmark civil Internet, other
countries, things are still a bit loose in some places, and more closed in others, such as China, where
citizens are monitored at all times by the communist government.
The “Marco Civil” of internet brings the concept of (1) Neutrality, which assumes that providers
cannot offer different connections, for example, access to only emails, videos, or social networks; (2) the
Withdrawal of Content, where providers connecting to the web and internet applications will not be liable
for any use that users do network and publications made by others. In this case, the entities that offer
content and applications will be liable for damages caused by third parties are not heeding court order
requiring the removal of these publications. The purpose of this standard is to strengthen freedom of
expression on the web and end up with what is called "private censorship".
The “Marco Civil” also includes: (3) the end of Targeted Marketing. Access companies cannot "spy" the
content of information exchanged by users on the network. These standards, for example, will not allow the
formation of customer bases for targeted marketing; and (4) Confidentiality and Privacy: The confidentiality of
communications of Internet users cannot be violated. Providers of Internet access will be required to keep
records of the hours of access and completion of connecting people for six months, but it must be done in a
controlled environment, getting unauthorized registration of pages and content accessed by users. The collection,
use and storage of personal data by businesses can only occur provided that specified in the contracts and are not
prohibited by law. (Mendes, 2014)
Although we know that web accessibility is much lower abroad than here in Brazil, some of these
items that are reported in the “Marco Civil” calendar, still need to be regulated, as well as the values and
quality of access in the country needs to be further improved.
Even the internet is much easier to access in countries of Europe and USA, with higher quality and
speed, in Brazil, the Neutrality matter is a breakthrough because it inhibits what was being done with
some providers, decreasing access to certain types of services.
These advances greatly contribute to access to online learning environments such as the MOOCs.
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What has revolutionized the modality of teaching EAD currently are MOOCS- Massive Open Online
Courses; that are having a major impact, with the potential to reshape education for students, teachers and
educational administrators. The MOOCS can provide education or high visibility, access to a global
audience of students at a fraction of the cost of traditional education institutions organizations, as well as
the ability to add or change new course content and recycle older content. Successful or not, the courses in
mass (MOOCs) are changing how education (traditional and online education) is taught, designed and
utilized.
The study methodology of our discussion is based on an exploratory study of texts and national and
international publications and content analysis by the dimensions published in Coursera environment.
Our study is still guided by four main sections namely: introduction, theoretical referential, analysis
and discussion of Coursera environment, final considerations and contributions.
Theoretical Framework

2 A Little about MOOCs Courses
The origin of the mass of open courses, or MOOCs, as they are known, dates from about 2008, and
derived from the pioneering work of Canadian Stephen Downes and George Siemens, who offered an
open and free online course called Connectivism and Connective Knowledge. This course had as its main
characteristic the knowledge of a network of individuals (connections) and enabled to create and share
their knowledge dynamically students.
To Mcauley (2014) and others, are MOOCs online courses with the option of free and open access,
the type “publiclyshared”; Instead they are integrated with social networks, online resources accessible,
being facilitated and guided by leading professionals in a particular field of study.
The MOOCs have been used by some institutions that offer courses that aim to generate online
learning. In principle, these institutions have been concerned with the quality of teaching. Few are still
institutions that care about quality and student learning, unfortunately.
The platform of these online courses, has strong integration with social networks, where students can
interact in a much faster and agile form, including their comments, thereby creating a more suitable and
connected than virtual learning environments collaborative environment traditional that currently exist in
the technology market. This is one of the main characteristics of these technology tools (tics) that
contribute to a relationship of greater interaction and learning of students in activities that require travel.
Thus, the learning environment is best suited to your use of the other Avas (virtual learning environments)
exist.
According to Lewin (2013) due to technological advances such environments, the quality of courses
available has improved a lot in these online platforms, where the ability to customize the learning material
and the ability to analyze a large number of experiences of students to see which approach has a more
appropriate and easier review. Thus, MOOCs tend to be a great watershed, opening this way, higher
education for hundreds of millions of people.
Litto (2014) states that many learning objects fall into the category of open educational resources
(REAs) or open educational resources (OER): texts, images and videos of useful material available in
education in all its segments. For the author, the MOOCs lack adequate intermediation teachers or tutors
with support only for programs that employ artificial intelligence.
Yet for Litto (2014, p 64.), “The innovations brought by information technology: LOs REAs and
MOOCS have something very important on the whole, because they are creating the scaffolding for a new
type of training in the country, being called of independent learning.” Litto (2012) also discusses the need
for not only an obligation to have a diploma, but rather, one that demonstrates the true knowledge.
Fini (2009), in research concerning the technological dimensions of MOOCs, most of the access are
relevant to personal development (47 respondents), coming soon after personal development (17
respondents) and research (7 respondents) and others (12 respondents) in a total of 83 respondents.
On the other hand Kop, Fournier and Mak (2011), show that in general, people participated in
MOOCs to learn more about certain topics and technologies while building a personal network.
These students (people) who have already performed the MOOCs courses have a much greater
experience of those who are beginners; including contributing to a more active participation in the
interactions of these courses may be perceived in the SNAPP tool online networks.
The trend in the near future of MOOCs is that teachers will adopt a new role in online education,
going to take the function of not only a mere mediator, but, like a coaching or mentoring called. Already,
students will tend to have greater dialogue among students.
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The teacher needs to adopt a multi-faceted role, so as to direct or influence the students and
communities to engage and embrace the practices of social media. (KOP, FOURNIER AND MAK 2011,
p. 89)
Adopting MOOCs in formal education institutions is a challenge though open new opportunities to
experience the co-creation of networks within communities and new forms of communication and
collaboration for both students and for educators. (KOP, FOURNIER AND MAK, 2011).
In studies of Fini (2009), the lack of time is the major cause of the lack of completion of courses
taken via MOOCs, and though the formal students complete activities of the courses more that informal
students. (table 1)
Table 1 Completion of Course and Assignments According to the Type of Service
Complete
Finals
n
posts
maps
papers
course
Projets
Formal
13
11
10
9
12
10
Informal
70
4
10
8
5
6
Source: Fini (2009)

In the same study Fini (2009), about the informational architecture of MOOCs courses, the survey
results show that: are clear (30 points); are confusing (21 points); friendly (13 points) and intuitive (12
points), on a scale of 83 respondents. The author also highlights a non-mandatory use of open social
networks as a complement to the courses, this need should be met by the virtual learning environments.
To Aguaded (2013), the MOOCs match a behaviorist model where knowledge is transmitted
unidirectional and massively present in learning environments where learning follows the horizontal
model, where people learn interactively, and teaching is diluted in packages multimedia standard, without
a clear evaluation function.
To Vazquez in Aguaded (2013), there are some difficulties in environments offered by MOOCs, still
insufficient in educational experiences because they lack some of the key components needed, such as (1)
the lack of continuous assessment in order to validate certifications; (2) interaction with instructors or
facilitators; (3) a properly planned collaborative work; (4) the interactive and effective development of
transferable skills students; and (5) lack of adaptation to different sociocultural contexts of linguistic and
cultural diversity..
These difficulties, if well crafted, can, for example, be used as an incentive to those interested in
developing new studies, thus decreasing the dropout of students in these courses. Thus, stimulation and
motivation thereof would be of greater size and proportions.
This is not only interesting but also a troubling fact because in a recent U.S. survey, only 4% (four
percent) of students starting their courses complete them, receiving their certificates, and also as an
important detail students see the courses as a source of research and not for the purpose of certifying the
end. (GUERRIERO, 2014)
Perhaps because of the easy access and entry of enrollments in these courses, there is a high degree
of non-continuity of the same; is therefore necessary to reflect about the institutions to create some other
kind of mechanism which has the right to ensure compliance in the minimum entry requirements. A
certain preparation of awareness may become necessary.
For Christensen (2014), online education is characterized by a disruptive innovation (which
changes, breaks), among which introduces more convenient and affordable products or services, which
over time transformed sectors. Thus, these institutions are falling into the error of not changing the
existing model, where it is influenced by the low values of the courses students charged. The author
mentions the strong influence of search and managers of these large institutions do not seek to invest in
attractive quality in these courses, thus causing a not so suitable as a future of greater value to those
institutions and the students' learning effect.
Even with some series of criticisms of MOOCs, we cannot help agreeing that MOOCs came to
revolutionize relations with the formal and informal education. For NG (2013, p. 61)
“The MOOCs are becoming a real solution that can improve access and quality of education,
inside and outside the campus. Platforms offer online learning for teachers amazing opportunity to
reach millions of students who never otherwise have access to higher education while at the same time
allowing them to rethink and enhance the campus learning experience..”

3 Discussion and Analysis on the Coursera Environment
There are some platforms that offer these courses at a distance, as we mention the Coursera
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(https://www.coursera.org/. Coursera is a learning platform that forms partnerships with universities and
renowned educational institutions that offer courses via free web courses to those interested. Coursera's
goal is to promote quality education comprehensively, thus contributing to improving the quality of
people's lives, through education.
Table 2 Courses Offered in 2014/January by Coursera
CERTIFICATES OF SPECIALIZATION
45
LEGITIMATE CERTIFICATES
247
LANGUAGE
English
Chinese
Franch
Espanish
Russian
Portuguese
Ukrainian
Turkish
German
Arabic
Hebrew
Italian
Japanese

621
547
48
22
16
13
7
4
3
2
1
1
1
1

CATEGORIES
Arts
Biology and Biological Sciences
Management
Chemistry
Computer Science: Artificial Intelligence
Computer Science: Software Engineering
Computer Science: Systems and Security
Computer Science: Theory
Economics and Finance
Education
Energy and Geosciences
Engeneering
Nutrition
Health and Society
Humanities
Information, Technology and Design
Law
Mathematics
Medicine
Music, Film and Audio
Physics and Geosciences
Physics
Social Science
Statistics and Data Analysis
Professional Development of Teachers

621
27
81
70
23
30
37
28
33
67
76
24
44
17
80
114
64
17
47
66
27
25
34
92
45
46

Source: Coursera (2014)
Through the analysis of Table 2, we see that 88.08% of the courses produced in Coursera
environment are developed in English, only 2.58% in Spanish and 7.73% in the Chinese language - this
curious fact.
Regarding the area of knowledge, we can see that the area of human holds the amount of 18.36%,
14.81% are related to the social sciences and 25.93%, relate to the areas of health and biological.
Courses published in Coursera environment usually work with recordings played by video
streaming, with the goal of making it easy and simple your understanding, thus allowing a greater
learning by the student..
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Figure 1

Example of a Video Used in Class
Source: Coursera (2014)

Pedagogically based on their politics, Coursera (2014), the Coursera is grounded on four basic
principles: (1) The use of online learning, (2) the online pedagogy that according to educational
psychologist Benjamin Bloom, highlights that the student needs to have a mastery of a particular topic
before giving continue their studies in new content, (3) peer review; in this case his classmates
participate in discussions and contributions of the activities that students develop, and (4) coeducation,
which is called by the Coursera team with a mixed between learning platform Coursera and teaching
proposal issued by the partner universities.
Statistical data Coursera, based on information from January 2014, reflect the numbers of
22,232,448 entries from students representing 190 countries, where 240,000 students are enrolled in the
most sought after course. Until then, there were 590,000 discussion topics on a total sample of
334,014,912 minutes of study, a sample of 571 different courses. This information is based on
disclosures in the company's own website. The teachers say their students are benefited by the
availability of online materials. Some of these teachers have organized their courses in order to provide
its students materials to complete their learning activities and after that interact with peers and teachers.
(Coursera, 2014)
In studies conducted at the University of Pennsylvania School Graduate Education (Penn GSE),
showed that the environment of MOOCs features a significant number of students enrolled at the
beginning of the courses, but the course of the same, many of them drop out. This happens especially
after the first few weeks of its inception and that few students persist to the end of it. (Stein, 2014)
This study at Penn GSE also analyzes the movement of one million users through sixteen
belonging to Coursera courses offered by the University of Pennsylvania, from June 2012 to June 2013.
The study aimed to identify transition points for key users, when users enter and exit courses, as well as
when and how users participate in the same.
This study also considered the engagement and persistence, varying according to various
characteristics of the course. The courses studied considered the theme, target audience, time of study,
instructional time, the use of questionnaires and allocation of activities and exercises, and other
dimensions. (Stein, 2014).
The main contributions of this study are highlighted in the following items:
I. The graduation rates are very low, averaging 4% in all courses and ranging from 2% to 14%,
depending on the course and measuring the completion thereof;
II. Through the 16 courses offered, completion rates are slightly higher on average for the courses
with lower hourly loads for students and fewer jobs activities students (about 6% vs. 2.5%);
III. Variations in completion rates based on other features of the course, as the course duration,
availability of live chat, among others; were not statistically significant;
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IV. In all courses, about half the people who registered viewed at least one lecture within your
selected course.
What we noticed is that the maturity and determination of this individual who conducts these
courses need to be quite high, even where the need to have enough discipline and above all be interested
in your accomplishment..

4 Conclusions
Education is going through a transformation process, fact, like everything; only hope that this
process happens in a constructive way forever. That allow access to education happen more widely by
the people is at least better for everyone, thus making it more inclusive, social, ethical and sustainable
process.
First, however, it is important that public policies are directed at our country like, for example,
existing funding as the FIES, directed to everyone without exception, including students studying in the
distance mode of education in higher education. There is no reason to discriminate against students who
have studied in private education. This is at least unfair to the very essence of freedom of access to the
public and free education; thus not exercising true citizenship and access to all in education.
The MOOCs are just a form of access to education that is now allowing the individual to be
included in the education scenario, thus making even in short, quick access to certain knowledge
courses.
The MOOCs can be fully used by organizations in their Corporate Universities, whose goal is to
better prepare their employees knowledge of their needs and business.
The MOOCs considerably expand access to information and learning and own technological and
social inclusion of individuals, thus improving their culture and knowledge.
As in some cases, there is no charges fees in relation to enrollment in these courses, so there is no
need to pay, perceives an incentive to carry out these courses, thereby facilitating cultural and
educational development of those people who study these courses.
The MOOCs, as we have seen, allow individuals to undertake a particular course without a
requirement for the same, thereby facilitating a more peaceful and joyful learning.
Another issue that may need to be still unsuccessful it is the original language of the elaboration of
the course, still English is the most developed. In this case, this could be solved by fluency in English.
The concept behind the courses in MOOCs environments as technology platform, can contribute to
the evolution and improvement of the quality of new courses and learning processes.
Formal education through our discussion also needs to be rethought. Maybe the path is the
generation and disposal of large centers of learning and knowledge, which through assessments on
competencies, students could prepare and acquire these certifications demonstrating their competence in
this or that.
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Abstract: This article aims to reflect and relate the theory of knowledge creation with interdisciplinary
teaching. The research starts from the creation of a discipline entitled “Interdisciplinarity, Self and
educational practices” as a proposal to add specific experiences of the classroom to the movement of
body practices, allowing the construction of the interdisciplinar being. The research took place in the
curriculum of the School of Education at a University Center of Greater São Paulo. The methodological
field involves collection of records of students’ descriptions, according to the literature related to the
kind of research concerning everyday and intervention. These records represent the universe of students
who have experienced educational practices proposed. Thus, the authors show the assumptions between
the partnerships that are established within a framework of opportunities existing between the
ontological dimension and the epistemological dimension. I found that the process of knowledge
creation as food for innovation promotes the meaning and reinforces the perception of each researched,
through meticulous records of the meetings and developed research, especially in the movement of the
Interdisciplinary Research Group - Gepi / PUC / SP.
Key words: Knowledge Creation; Interdisciplinar Education; Ontological and Epistemological Dimensions

1 Introduction
The intention to relate the theory of knowledge creation with interdisciplinar teaching assumes that
partnerships are established within a framework of opportunities. Along discussions on the directions
and the functionality of this study, as well es deepening the theory of knowledge creation, similarities
were discovered with the interdisciplinar research – for the creation, deployment, and teaching of the
discipline Interdisciplinary, Self and Educational Practices in the curriculum of the School of Education.
This teaching was performed through differentiated interdisciplinary body practices, among other
theories, in order to provide the respondents experience the relationship between the ontological
dimension (tacit knowledge) and the epistemological dimension (explicit knowledge) and therefore
bring new knowledge to the work spaces where they would be working. I entered this field of research
for new concepts and found the similarities mentioned by educators below. Studies have established the
relationship between this theory disseminated by Hirotaka Takeuchi (Professor and Dean of
Hitotsubashi University in Japan) and Ikujiro Nonaka (Hitotsubashi University Professor, most cited
author in the field of knowledge management, both PhD and MBA at Berkeley ) and interdisciplinary
research practiced and researched by Ivani Farm (most cited and renowned author on interdisciplinarity
in Brazil).

2 Interdisciplinar Research and Knowledge Spiral
When the being, experiences situations, makes the own reflections, internal or external to the group
he/she belong to, makes discussions, records and narratives their, having new understandings and new
forms of perception, he/she becomes a fundamental element for new activities within or outside the
environment. Experiencing these steps and processes, inhabited by interdisciplinarity and wholeness of
the human being, as innovative opportunities in unleashing creativity, was undoubtedly a contribution
for educators in the area of teacher education. Interdisciplinar processes and self-knowledge can
effectively be the basis for more elaborate practices, involving the concepts of body and movement
contributing to the process of (trans) formation of educators.
Fazenda (2002) shows that: Interdisciplinary research unlike other research procedures, is not
guided by methods, but is grounded in traces. The traces are shown to the researcher not as finished
truths, but as flashes of truth. It is up to the researcher to decipher and reorder these glimpses of truth to
intuit what would be the absolute truth, total, the indications of the way forward. (FAZENDA, 2002, p.
22).
Interdisciplinar research can be carried out by means of metaphors, from the act of unveiling spiral.
In the theory of knowledge, this is called "knowledge spiral", in which the interaction between tacit and
explicit knowledge will have an increasing scale as they go up the ontological levels. According to
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Nonaka; Takeuchi (1995, p 73), “So the knowledge creation is a spiral process, which begins at the
individual level and rises, expanding communities of interaction that cross borders.”

Figure 1

Picture Spiral of Organizational Knowledge Creation

In this example, a process of socialization in necessary, the sharing of tacit knowledge between
individuals. Both, socialization and externalization are needed to link tacit knowledge to explicit
knowledge of people, enabling collective and cooperative process. In the interdisciplinar spiral, as in
physics, for example, this process is not completed linearly, but occasionally, as in the theory of
knowledge creation of Nonaka and Takeuchi. The points of the interdisciplinar spiral are articulated
gradually, not all at once, but all the points that appear are related to their predecessors. In this context,
to relate the theories evoke explanation Fazenda (2002, p 23.) The first, point is the first question that
comes from researcher through personal experience. Personal experience leads to sensory experience
and the knowledge lived in its nuances. As knowledge is lived, a journey of reflection on the lived
begins, and with it, vencounter with theorists of different branches of knowledge. The spiral widens
when it returns to personal consciousness. The interdisciplinar research makes use of the form of inquiry
here explicited, as we understand that this is one way that allows us to investigate the underlying
attitudes to the concerns and uncertainties of the different aspects of knowledge. (FAZENDA, 2002, p.
23).
I understood, along with the tuttor, the interactions between the ontological and epistemological
knowledge within the thesis project. This work would result in pedagogical practice involving the
praxiological knowledge, which would also be a challenge that would face, watching it through
phenomenology, philosophy or even knowledge of our differentiated field of knowledge, requiring
meticulous care in describing the motives and movements that would involve these practices. In this
sense, I was guided by the desire to socialize and to share this knowledge, mainly the with, tacit
knowledge in the process, would generate explicit knowledge through sharing.
By selecting and identifing the paths that would lead to create something different inside
knowledge - different in the sense that I proposed to search within my own practice - the biggest
challenge was after years of monitoring and reviewing the curriculum in teacher training of the course
which I coordinated, work with concepts historically organized in the field to be searched.
Referendum Fazenda (2002), when she says that: a way to regard which is interdisciplinarily
attentive retrieves the magic the practices, the essence of their movements, and mainly induces us to
other overruns, or even reformulation: exercising an interdisciplinary form of theorizy and practice.
(FAZENDA, 2002, p. 23).
The desire, together with the challenges in the beginning were finding support from the theory that
I would have to formally develop that I label as needs for Meaning, Intentionality and Features as cited
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by Fazenda (2002): Education demand, above all, the pursuit of an ambiguous attitude. We are so
accustomed to formal order conventionally established, that we are bothered when we are challenged to
think out of disorder or new orders directing interim and new ordinations. The sense of ambiguity in its
largest exercise prompts us to find chaos and to seek an order matrix, a basic idea of organization.
Browse the ambiguity requires accepting the madness that interdisciplinary activity awakens and
lucidity that it requires. Its ideologic character makes the whole production “metadisciplinar”, i. e.
caused and causer, aided and helper, mediated and mediating – therefore, always subject to
confrontation, of inquiry, of doubt. All ambiguity arises from a deliberate action, of an individual or
collective subject, in response to a particular ethos. (PEREIRA, 1997 apud FAZENDA, 2002, p. 24).
It was undoubtedly a great experience to feel interdisciplinar in my actions and want to share
experiences and implement interdisciplinary principles - coherence, respect, humility, maturation,
unattachment the way to regard - defined by Fazenda, in his Dictionary under construction, my major
guideline in the interdisciplinar field readings.

3 The Subjective apspect Allied to the Field of Knowledge Creation
The unity of man and nature, the unity of body and mind and the unity of self and other, these
characteristics constitute the basis of Japanese vision with regard to knowledge, as well as the Japanese
approach to management practices. These actions prompted the Japanese to appreciate the interaction
between the self and the other. While most Western views on human relationships is atomistic and
mechanistic, the Japanese view is collective and organic, thus enhancing the subjective knowledge and
intuitive intelligence.
On this theory, Nonaka and Takeuchi (1997) comment:From their point of view to innovate
something interaction is necessary. When organizations innovate, they not only process information,
from outside to inside, in order to solve existing problems and adapt to the changing environment. They
create new knowledge and information, from the inside out in order to reset both the problems and the
solutions and in the process, rebuild their midst. (Nonaka and Takeuchi, 1997, p. 61).
The fundamental question of this epistemology is the distinction between tacit and explicit
knowledge. The secret, according to the authors, to knowledge creation lies in the mobilization and
conversion of tacit knowledge. For the definition and understanding of what is tacit knowledge, one of
the theoretical results is Michael Polanyi (1891-1976). This philosopher helped to deepen the
contribution of tacit knowledge to the genesis of a new social and scientific understanding of research,
studying its relevance to educators. He used to sayd that tacit knowledge was that it the individual
acquired throughout life by experience. It is usually difficult to be formalized or explained the other
person, because it is subjective and inherent to the individual abilities. The word “tacit” comes from
Latin tacitus, which means “silent”, applying to something that can not or need not be spoken or
expressed in words. It is implied or implicit, and it can be shown through the body.
For Polanyi (1966), tacit knowledge is: Spontaneous, intuitive, experimental, everyday knowledge,
the type disclosed by the child who makes a good game of basketball, while expressing bodily areas,
playing, complicated rhythms on the drum. despite not knowing how to do basic arithmetic. (POLANYI,
1966, p. 82).
If the teacher wants to become familiar with this kind of knowledge, He/she has to watch it, be
curious, to hear him, amaze him/her self, and act as a kind of investigator who seeks to uncover the
reasons that lead him/her to say certain things. This kind of teacher strives to meet the student and
understand he/her own process knowledge, helping he/her to articulate “knowledge-in-action” with
school knowledge. This type of education is a form of “reflection-in-action” that requires from the
teacher the ability to individualize a to pay attention to a student, even in a large class, with the notion of
his/her level of understanding and difficulties.
This is due to the fact of dealing with something subjective, not measurable, not written, almost
impossible to be taught formally. This type of knowledge seems to be more valuable because of its
difficult capture, recording and sharing, just by being connected to the individual. It's what some people
call true knowledge. You could say that all possess this knowledge, but it is difficult to explain it,
because it is linked to the life experience of each one, the knowledge that is acquired over the years, that
is, knowledge that is within each. Possibly the best way to encourage it is in oral communication in
direct contact with the people, by the coexistence and interactions with groups who participates or
bodily changes that are experienced.
For Polanyi (1966, p 82), “Tacit knowledge is opposed to explicit knowledge, systematized, which
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can be formalized in texts, drawings, diagrams, and other or stored in databases or publications.” The
word "explicit" explicitus comes from Latin, past participle of explicare, meaning “explained declared”.
Tacit and explicit knowledge are related and complementary. In this sense, I see the relationship between
interdisciplinarity and the theory of knowledge creation when I activate my own experiences in creating
knowledge.
Nonaka & Takeuchi (1997) show that, strictly, knowledge is created only by individuals: An
organization can not create knowledge without individuals. The organization supports creative
individuals or provides contexts for them to create knowledge. The organizational knowledge creation
should be understood as a process that extends “organizationally” knowledge created by individuals,
crystallizing it as part of the knowledge network of the organization. This process occurs within a
“community of interaction” in expansion, and interorganizational levels that crosses borders. (Nonaka &
Takeuchi, 1997, p. 65).
The preparation, both interdisciplinar and experiential context through the body work, interaction,
and in the context of learning in the teacher training process, expressed in attitudes that enable a closer
relationship between school and social environment, by extrapolating the walls built when they become
significant for individuals.
The differences between the two types of knowledge are well explained by Nonaka & Takeuchi
(1997): he sharing of tacit knowledge between individuals through communication constitutes an
analogous process that requires a kind of “simultaneous processing” of the complexities of the problems
shared by individuals. On the other hand, explicit knowledge dealing with past events or objects “there
and then” and is geared towards an independent theory of context. It is sequentially created what
Bateson calls “digital” activity. (Nonaka & Takeuchi, 1997, p. 66-67).
I realized that to creatively develop knowledge, it requires interactive processing and spiral, must
be effectively present in the actions. For the assumption that knowledge is created through the
interaction between tacit and explicit knowledge, Nonaka & Takeuchi (1997: 68) point out "four
different modes of knowledge conversion", represented in the image below:

DIALOGUE

MAKING LEARNING
Figure 2 Modes of Knowledge Conversion
Source: Adapted from Nonaka; Takeuchi (1997, p 80-81.)

The content of knowledge created by each mode of knowledge conversion is of course different.
Establishing relationships with socialization, which generates what can be called “shared knowledge”,
as the techniques of activities experienced in the classroom, or applied differently, in that after each
practice is a new shared learning. Outsourcing creates “conceptual knowledge”. After outsourcing for
the group, which felt or experienced, each related this "experience" with the readings and the metaphor
of the internal and external movement, creating a new concept of perception of yourself and others. The
combination gives rise to the “systemic knowledge” that generates in each person a new desire, a new
way to build his/her chances of being an educator. The internalization produces “operational
knowledge”, ie, the student / researched understands that learning needs to be taken into space exchange
with other individuals; the need to create proposals for working with prospective students, ie, school /
other relevant application space spaces appropriate to their training.
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Such content knowledge interact in the spiral of knowledge creation. This occurs through dialogue,
so widespread in the interdisciplinar process, the interaction, the constant changes in the development of
partnerships that are established in each space where teacher and student are entered.

4 Conclusion
These studies were born along with reading and understanding the book of Ruy César Espírito
Santo, Self knowledge in teacher education, as well as other references of his own, whose reading
worked in the classroom. The aim was to awaken students to the opening of the senses, look up
exercises, answering the question "Who am I?", Realizing the possibilities of context to be aware of
themselves through breathing exercises. I also looked for deepening the principles of interdisciplinarity
(coherence, respect, maturation, humility, unattachment and the way to regard) by reading the dictionary
built: interdisciplinarity, Ivani Fazenda. She represents them as expressively thrugh theatrical
performance, of põem writing, individually and collectively, exchange of innovative experiences
through interpretation, image reading and reflections on films. Reflections on practices in the classroom,
meditation exercises with a previous scientific basis and practice of corporal expression by Lian Gong,
as well as the construction of memorials, which indicate the trajectory of students' lives in relation to
school are also suggested, how they got to the Education Course and how this process to discover
themselves being interdisciplinary contributed to their personal and professional construction.
In this sense, I believe that what moves us within an interdisciplinary project needs to be at ease,
the desire to build something that is born of the most in that respect being in its entirety, especially in its
creation. Fazenda (2009, p 17) complements saying "the interdisciplinary project is not taught, nor
learned: live, one is exercised." Being interdisciplinary requires commitment to ethics, rigor in
reviewing me as a human being.
From this angle, I understand that the space of learning must be different; body education should
not be considered accessory. The body represents and expresses the full complexity of the human frame,
which can not be contemplated from a reductionist perspective. I realize the great responsibility with
training, with the potential for development of each student, which carries very significant experiences.
And, in my proposal, I wanted to bring the sense, arouse great potential in each, enabling the integration
between ontological and epistemological dimension.
At this depth, I find my way to a greater perception and how these meanings are sustained on
condition educator / researcher, inseparable, indivisible faces of the same being. Making the classroom
space research is a challenging, exciting movement. In this sense, expectations and links are created,
between the individuals involved: satisfaction, and dissatisfactions, everything is (with) shared.
Knowledge is shared and networks of perceptions are built up.
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Abstract: Attaining sustainable management of various wastes streams requires applying both technical
and non-technical approaches. One of the non-technical approaches is the deployment of knowledge
management systems towards solving the various challenges faced with wastes management by various
stakeholders. Knowledge management in relation to wastes management implies optimizing the
application of various existing and possible broad range of knowledge in wastes management towards
attaining the set goals. This paper presents a review of existing literatures and conducted a theoretical
synthesis for gaining deeper understanding of the application of KMA in wastes management. It is
hoped that a better understanding of how deploying different existing and potential types of knowledge,
some even ignored by stakeholders can help in attaining sustainability in managing municipal, industrial,
hazardous and other kinds of wastes. This paper attempts to evolve a conceptual framework which gives
holistic perspectives, and serves to better understand the broader aspects relating to wastes management.
The paper brings to the fore knowledge management issues relating to the outlined aspects of wastes
management. To conclude, this review presents actions points and recommendations relating to the
conceptual framework which will be helpful in attaining the diverse goals of sustainable management of
wastes using knowledge management approaches. The paper aims to equip public and private actors
within the wastes management chains with better know-why, know-who, know-how and know-what in
the pursuits of sustainability.
Key words: Knowledge management; Wastes management; Sustainability

1 Introduction
The concept of sustainable management of wastes is both a theoretical and practical concern.
Irrespective of the country, the management of wastes involves the generation, prevention,
characterization, monitoring, treatment, handling, reuse, recycling, repair, recovery and the disposal of
the final residual of various types of wastes [1, 2, 3]. The sustainable management of wastes entails
applying efficient approaches, systems and tools towards the listed activities and goals being pursued.
Some see sustainability in wastes management as using recycling, reuse, repair, recovery strategies and
tools, disposing residual wastes in landfills with minimal impact on the environment, deriving social,
economic and environmental gains from wastes, reducing the hazards relating to wastes, among other
goals [4, 5, 6, 7].
Beyond the activities and systems that are put in place for managing wastes, ensuring partnership,
interaction between stakeholders and the agents involved at various points of wastes management chain,
as well as ensuring their participation in decision making are also acceptable definition of sustainability
in the WM sector [3, 8, 9, 10]. Other definitions of sustainable waste management are the outright
prevention of waste generation and ensuring minimal ecological footprints of the various wastes streams
[11]
. In the case of developing countries such as in Africa, the biological treatment of wastes for biogas
energy generation and through the CDM project is seen a sustainable wastes management option [6]. The
prescription of the biological treatment as a sustainable path for countries in Africa can be explained in
terms of the high volume of organic biodegradable components of municipal, commercial, institutional,
industrial and other kinds of wastes. The most populous country in Africa, Nigeria, has been reported to
have organic component of the municipal wastes to be above 53% [12]. The organic components of
municipal solid wastes for various cities in countries across Africa have been reported to be above 50%.
Mombasa, Kenya – 50%, Harare, Zimbabwe – 50%, Nairobi, Kenya – 51%, Dar es Salaam, Tanzania –
50%, Addis Ababa, Ethiopia – 60%, Kigali, Rwanda – 50% and Kampala, Uganda – 70% [13, 14, 15]. Couth
and Trois [6] reported a 56% average for organic component of Municipal Solid Wastes in Africa. With
the low level of products, particularly food and agricultural products processing and packaging in Africa,
the proportion of organic biodegradable components of municipal wastes will remain high.
Managing all kinds of wastes from a broad array of streams, under various classifications and
levels of management is a recurring albeit less prioritized aspect of urban management. Ensuring sound
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environmental management of wastes has become a major concern for an increasing number of
countries [16]. The adoption and implementation of sustainable WM directives within the European
Union and other regions increasingly proves the concerns are being matched with the deployment of
more appropriate strategies. Though the concerns about waste management is gaining grounds in
developed countries, most developing countries still pay little or no attention to the obvious menaces of
wastes. Apart from advanced economies that are doing everything possible to reduce the negative
impact of wastes, through increase in investments and liberalizing the wastes management sector to
allow for the participation of more actors, and the deployment of more efficient systems, resources, tools
and technologies towards attaining the sustainable waste management goal, many other low income
countries, among which have high population densities, still suffers from the problem of low budgetary
allocation and lack of investments in the waste management sector. Abila [12] detailed some of the issues
hampering sustainable wastes management in Nigeria, a nation that ranked number seven globally in
terms of population size, to include low budgetary and lack of investments into municipal wastes
management. More so the devotion of time and resources to the study of wastes management within the
management science is rather limited.
The problems of wastes management are diverse in nature and require multipronged approaches in
evolving a sustainable solution. Among the array of solutions that have been well advanced over the
years is the technological aspect which addresses the nitty-gritty of managing wastes on the daily basis
at various administrative levels and towards diverse ends – benefits. Though technological
advancements have been achieved for sustainable management of wastes, particularly with
improvements in the systems of managing various wastes, such that wastes are no longer seen as
wastes-or-useless, less-useful, or insignificant materials to putting proper value to wastes as resources
that are useful towards various ends, the more theoretical and knowledge based sides are still lagging
behind. Understanding the objective of sustainable management of wastes in a holistic perspective will
provide improved solution to the many teething problems of wastes management being experienced
around the world.
In line with the inevitable consequences of paying little or no attention to waste management,
countries around the world must make the needed transition from inefficient wastes management to
more efficient wastes management. To also derive the economic, social and environmental benefits
associated with efficient management of various wastes, countries, counties, municipalities and
communities must make this needed transition. Making the transition from inefficient wastes
management to more sustainable solutions requires situating knowledge management; including the
sciences, technologies, approaches, systems and tools, within holistic and equally specific strategies for
tackling wastes challenges. Knowledge management application is crucial for attaining whatever wastes
management goal is being pursued. Various countries, companies and wastes management entities have
evolved a wide array of knowledge management systems and techniques towards ensuring efficiency in
the sector. Gründler et al. [17] described the ‘WasteInfo’ knowledge management system developed and
implemented in Germany. The German WasteInfo knowledge management system pools comprehensive
information on broad categories of wastes which is made available to different decision makers.
Pires et al. [5] conducted a system analysis of the wastes management in European countries with a
view of understanding how the technical and non-technical aspects interact in the pursuit of the
integrated solid wastes management (ISWM) goals. The paper argued in support of the application of
systems engineering models and systems assessment tools towards harmonizing diverse goals that must
be integrated in a sustainable wastes management approach. Deploying the Internet of Things (IoT)
which uses RFID technology and rule-based knowledge management technology was the subject of
Zhang et al [18] paper on construction wastes management. The Internet of Things is an intelligent wastes
management system which helps in ensuring companies comply with rules and derive optimum benefits
from wastes management through recycling.
All through the waste management chains, different levels of application of knowledge
management are becoming feasible. The implementation of knowledge management tools, models,
systems and approaches helps in synchronizing and situating a combination of strategies towards
achieving singular or plural wastes management goals.
Sevigne´ Itoiz et al. [19] described the CO2ZW tool which was developed for monitoring and
estimating the emission of greenhouse gases (GHGs) from wastes at the municipal, regional or national
levels when very little amount of data are available. This tool is tailored towards the data management in
the pursuit of climate change and emission reduction goals in line with the IPCC guideline and LCA
models. The tool is helpful towards meeting the United Nations Framework Convention on Climate
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Change (UNFCCC) treaties, participating in carbon credit trading or other related emission curbing or
trading objectives.
Davenport [20] defined knowledge management to encompass the entirety of processes an
organization engages in to capture, develop, share and utilize its body of knowledge effectively. The
knowledge management approaches, systems and tools being deployed must be hinged on organization’s
core goals [21]. Deploying knowledge management to wastes management must be towards the
generalized goal of sustainable waste management or the more specific goals of energy recovery,
recycling, reuse, reducing pollution, reducing the residual delivery to landfills among others. The
application of knowledge management in ensuring sustainability cut across the various aspects of wastes
management. From the definition and categorization of wastes, to legislation that prescribe what wastes
falls under a particularly category, specifying the required treatment within a regional or national
jurisdiction, to what targets should be pursued by state or entities upon which the legislation is binding,
knowledge management is crucial.

2 Global Wastes Management Concerns
Understanding the various wastes management concerns as they relate to the various waste
classification is crucial in the attainment of sustainable wastes management objectives. The global
concerns of wastes management can be categorize into the soft and hard categories, or the practical and
the theoretical category. Irrespective of the streams of wastes being considered, the management related
concerns such as the lack of adequate awareness, existence of unfavorable perceptions and
socio-cultural outlook on wastes management, communication barriers between stakeholders within the
wastes management chains to the more practical or technical concerns of lack of equipment, application
of inefficient equipment, lumping of different wastes types from sources, to finance are two broad
categories of wastes concern.
Table 1 highlights some of the recurring concerns of waste management around the world. Even
though there is a level of variation in the intensity of the problems across different countries, even with
administrative regions and municipalities within a country, coming into fore is the obvious possibilities
of solving a number of the concerns through knowledge management. From the lack of essential data on
waste generation to pollution and lack of efficient equipment, it is obvious to see how knowledge
management innovations and cultivating the application of essentials key knowledge can help. Mattsson
et al. [22] study of the recycling strategy as a sustainable waste management in Sweden and UK
highlighted the problems of littering recyclable materials and wetting of papers at collection points. Just
as it is in Sweden, so it is in Finland and other countries implementing improved waste recycling
strategies such as recycling and incentivization. The level of commitment of consumers to recycling of
materials which have incentives such as return of pre-charged fee is still not total. Drink cans still litters
around or dumped with other wastes rather than taken to recycling points.
2.1 Soft (Management) concerns
The soft concerns for wastes management falls under the broad management categories relating to
communication, legislation, culture, knowledge, among others. Chibunna et al. [23] identified various
concerns relating to the management of e-wastes within a University campus – the Universiti
Kebangsaan Malaysia (UKM). Most of the challenges identified by the study can be classified under the
soft concerns. Though, the concerns emanating from this study relating to a specific classification of
waste in a way lumped the concerns of waste management within an institutional source. Some of these
concerns include inefficient data management, classifications, low awareness on e-waste, collection and
disposal problems and lack of specific regulations and policy on end-of-life on e-waste management and
practices.
2.2 Hard (Technical) concerns
The hard (technical) concerns for wastes management are also as diverse as the soft concerns.
Stakeholders involve in managing different streams of wastes and at different administrative levels face
myriads of problems which hamper effective waste management. The technical problems of wastes
management are more pronounced in developing countries, and some emerging economies such as
China and Brazil. The technical problems such as the low level of access to efficient equipment, tools
and technology can also be explained by the low investment in wastes management and low level of
involvement of the private sector. Where public administrators and administrations are facing financial
challenges, one of the many areas that suffer obvious cut in funding is the waste management sector as a
public service. As it is in many developing countries, the fact that informal operators still dominate the
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waste management sector in China entails there is little or no investments in high capacity and efficient
technologies towards implementing the 4Rs strategies, particularly recycling [8, 24, 25].
Table 1
Soft (management) Problems
Problem/List
Data/information:
Lack of data.
Inefficient data management.

Global Wastes Management Problems

Wastes Types

Administrative level Country

Municipal Solid
Regional/Municipal
Wastes
Electronic
Institution
wastes

Communication:
Poor classifications and separation Electronic
of wastes
wastes
Electronic
low level of awareness on e-waste
wastes
Construction
lack awareness
Waste
Finance:
Municipal Solid
Finance and investment
Wastes
Regulation/policy:
Lack of specific regulations and
Electronic
policy on end-of-life on e-waste
wastes
management and practices
Construction
Lack of legislation/policy
wastes
Perceptions, attitudes, and values
Poor attitude towards waste
General
management
Hard (Technical) Problems
Electronic
Collection and disposal problems
wastes
MSW
MSW,
other
Increasing volume of wastes
wastes
Lack
of
landfill/landfill Construction
management plans
Waste
Use of inefficient technologies
Construction
Waste
Construction
Lack of Management plans
Waste
Incomplete combustion of waste
MSW
in WtE systems
Other kinds of Problems
Atmospheric pollution
MSW
Food
wastes,
Odour
and
environmental
Agricultural
pollution
wastes
water pollution
Risk to human health and
environment
Recyclable
Littering (failure of recycling)
wastes
Inaccessibility
of
recycling
MSW
stations
Inefficient recycling structure and
MSW
system

References

Developing
countries

26

Malaysia

23

Institution

Malaysia

23

Institution

Malaysia

23

Regional/Municipal

China

27

Municipal

Nigeria
Ethiopia

28,

Institution

Malaysia

23

Regional/Municipal

China

27

Country, Regional,
International
Municipal
Institution
Municipal

Malaysia
Palestine

29

30
23,

31

National, Regional, China
Municipal
Brazil

8, 32

Regional/Municipal

China

27,

Regional/Municipal

China

34

Regional/Municipal

China

27

Municipal

China

35

Countrywide

China

36

Countrywide

USA

17, 37

33

38
39
National

Sweden, UK

22

Municipal

Sweden, UK

22

Municipal

Denmark

40

3 Global Wastes Management Goals
The key goal of waste management is to attain economic, social and environmental sustainability.
Situated within these three general categories of sustainable wastes management goals are a myriad
others. Though pursuit of these three core goals may vary in terms strategies, structures and systems put
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in place for attaining them, the ultimate goals in attaining a convergence of sustainable waste
management. Brunner and Rechberger [41] summarized the goals of waste management to be ensuring
hygiene, reducing volume, protecting the environment, curbing hazardous wastes, natural resource
conservation, cost reduction and attaining public buy-in of the wastes management approach.
The various wastes management goals vary across the globe. Various regional hubs have set
various wastes management goals for countries within the region. The European Union Directive
2008/98/EC of the European Parliament and of the Council set the agenda for member countries in
terms of wastes management [42]. This directive which is equally a binding legislation on member States
is an improvement on the earlier directives. The European Union has shown considerable advancements
in terms of the improvement in wastes management legislations which lay the foundation for attaining
sustainability waste management. The legislation has set the goal of the reduction of the 1.3 billion
tonnes of waste generated each year within the European Union. The reduction in wastes generation is
seen as a goal as well as a strategy considering the EU directive. The European Union is governed by
a framework for coordinating waste management in the Member States in order to limit the generation
of waste and to optimize the organization of waste treatment and disposal.
Within a country, various states, regions and municipalities may be pursuing diverse wastes
management goals. Deploying appropriate knowledge management approaches will no doubt aid in
making diverse wastes streams useful contributors to the economy, society and the environment. Where
least benefits are derivable from specific or a group of streams of wastes, the application of essential
knowledge management approaches will help in increasing gains, where negative impacts still abounds
in the handling and disposal of wastes, application of knowledge management will help to reduce such
negative impacts and alleviate the related problems of wastes management. The challenges relating to
wastes management are as diverse as the multiple streams of wastes. Problems relating to wastes
management hamper the attainment of key sustainability indices and goals; including lowest emission
from wastes. Table 2 shows a summary of various wastes management goals relating to the different
types of wastes and the management strategy.
Waste types
Municipal Solid Wastes

Table 2 Global Wastes Management Goals
Strategy
Goals

Municipal Solid Wastes - PET

Recycling

Municipal Solid Wastes - PET

Reduction &
Recycling
Planning
Application of
GIS
Reduction &
Recycling

Construction wastes

Recycling

Agricultural Wastes

Recovery Energy
Generation

Hazardous wastes

Recycling and
Disposal

Environmental
protection, Resource
conservation,
and the development of
recovery technology
Conservation of fossil
fuels, Reduction in
energy usage and
curbing greenhouse
emissions
Conserving landfill
space
Cost minimization in
waste management
Reduction in harmful
environmental impacts
of waste
Materials recovery
Energy, biogas, biochar,
cost minimization,
environmental
protection.
Reduction in the
harmful impact

References

43

44,

45

1
46
47
27

48, 49, 50, 12
51

4 Situating Knowledge Management (KM) in Wastes Management
Knowledge management is crucial in the pursuits of various waste management goals and the
creation of synergy between different goals. The processes and steps involved in the knowledge
management cycle: acquisition, classification, organization, storage, sharing, utilization,
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creation/re-creation and identification all have bearings on the aspects of wastes management. Situating
knowledge management in waste management can be seen in terms of creating a linkage between theory
and practice relating to the two concepts. Each of the themes within the waste management framework
entails the know-how, know-who, know-what and know-why component of knowledge management
within the sector. There is also the existence of various types of knowledge – the explicit, including data,
documents, manuals, promotional materials, guidelines, laws, regulations, even contacts of relevant
stakeholders within the wastes management sectors with which a WM practitioner must interact. On the
other hand are the tacit kinds of knowledge that exist within the wastes management institutions. These
include personal, procedural and propositional knowledge that individual WM practitioner have
acquired over the years. Stakeholders within the wastes management chain must collect, classify,
organize, store, share, use, create and properly tag knowledge relating to their activities. Continuous
application of the knowledge management approaches and ensuring the cycle of KM is not broken
throughout the WM chain is crucial for attaining both static and dynamic goals of WM.
Knowledge management has become an important approach to ensuring the survival of a business
concern. Maruta [52] surmised that since the survival of a company is hinged on differentiation from the
competitor, a company can survive by effectively using knowledge and continuously creating
knowledge. Beyond the essence of the application of knowledge management in addition to business
intelligence to remaining productive and competitive, there is also the application of knowledge for the
purpose of sustainability. Situating knowledge management in wastes management entails applying
knowledge management approach to legislation, administration, know-who, the goals, technologies,
processes, infrastructure among others of WM.

5 Knowledge Management in Wastes Management: The Conceptual Framework
This section illustrates the proposed conceptual framework that captures the flow of the aspects of
wastes management and how they relate to knowledge management. Figure 1 shows the framework of
knowledge management in waste management.
LEGISLATIONS
International
European Union
Finland
Municipalities

ADMINISTRATION
Country
Region
State
Municipalities

STRATEGY
Recycle
Reuse
Reduce
Recover

CLASSIFICATIONS
Municipal Waste
Inert Waste
Electrical & Electronic
Toxic Waste
Medical Waste

INFRASTRUCTURE
Machine
Truck/logistic
Dumpsites
Waste bins

TECHNOLOGY
Recycling
Sorting
Energy Recovery
STAKEHOLDERS
W Mgt comp
W generators
Manufacturers
Muni authorities
Policy makers

Figure 1

RESOURCE/
RECOVERY
Energy
Gas
Raw materials
Compost

MUNICIPAL WASTES
Household
Business Inst educational
Inst
Health institution
Agricultural Inst
Industrial Inst

GOALS
Environmental
Economical
Social
Educational

PROCESS
Sorting
Packaging
Collecting

The Framework of Knowledge Management in Waste Management

5.1 Legislation
Legislations are the starting point of the journey to reaching various wastes management goals.
Legislations are crucial foundations for the pursuance of sustainable management of wastes.
Legislations must set forth clear, unambiguous definition of wastes, principles and practices for
managing particular streams of wastes. Though different regions and countries of the world have made
effort in putting in place various wastes management legislations covering different wastes streams, the
question remains, do the global community have comprehensive legislative framework for ensuring the
sustainable management of wastes? In some regions and countries, existing legislations are yet to fully

·1040·

Proceedings of the 11th International Conference on Innovation & Management

cover all the various streams of wastes being generated.
Of concern in developing countries, which may not have done so well in terms of developing and
optimally enforcing the implementation of wastes legislation, is the emerging new streams of wastes
such as the electrical and electronic wastes, the easy shipping and dumping of wastes that are not easily
disposed in other jurisdiction without violating extant local (national) or regional law, which has given
birth to the various cartels involve in shipping and dumping of wastes that have been categorized as
hazardous wastes. Some of these wastes, particularly electronic arrive at their destination as trade in
second hand goods, or supply of aids towards educational or related projects, and the outright dumping
of electronic and hazardous wastes to avoid, costs or penalty related to treating and disposing the wastes
in the originating country or region.
Ensuring sustainable management of wastes international must begin with designing and enforcing
the necessary legislation. There are various conventions existing internationally which relates to wastes
management. Some of these treaties have far wider coverage and have been ratified and domesticated in
implementing countries. Though legislations remain important road maps towards attaining sustainable
wastes management, their existence as forms of explicit knowledge implies stakeholders must
continuously engage in creating, recreating as well as undertaking various processes of knowledge
management cycle with regard to legislation. The continuous knowledge creation and utilization relating
to legislation becomes important owing to the dynamic nature of legislations, particularly relating to the
environment. The changing perception and understanding of the localized and global concerns relating
to aspects of the environment entails continuous knowledge creation and application. Stakeholders must
constantly and continuously update their knowledge about the respective legislations overriding their
activities. Knowledge relating to legislations should not just be a check to prevent violation of rules; it
must also form part of the strategic management.
Efficient and effective legislation must address the linkage between various wastes streams, the
linkage between wastes management goals and other environmental, energy or related goals for which
appropriate laws, guidelines and sometimes incentives such as subsidies and tax relief have been put in
place. The scope of wastes management legislations must also covered fully the array of stakeholders
involve managing specific wastes stream and their associated wastes stream, and other broad or specific
objectives. When conflict exist in definition of subjects and actors highlighted wastes management
legislation, attaining an optimal implementation the law or directive already suffers from the word-go.
For most countries, the existence of legislation may not be the key concern but having appropriate
resources and mechanism for enforcing legislations which have been ratified, domesticated or evolved
towards addressing particularly or broader wastes management problem.
It must also be asked, how does existing and proposed legislation meet with the practices? Does the
strategy, tools and mechanism put in place to ensure efficient waste management, and for various wastes,
work towards ensure sustainability. When wastes legislation and the practice go in different direction,
attaining cohesion and overall goal will remain difficult.
How wastes legislation fits in with the pursuit of the 4Rs and Landfill strategies or reduce, reuse,
recycle, recovery must be a constant food for thought for all stakeholders in WM.
5.2 Administration
Administrations at the international, country, regional, state, and municipal levels stand at the top
of the wastes management stakeholders’ hierarchy. Internationally, the overarching bodies such as the
European Union, United Nation organs among others work to design and ensure the compliance to
various waste management legislations. The administrative hierarchies of waste management
stakeholders are the repository of various forms of explicit knowledge as well as serve as pointers to
tacit knowledge, particularly archives of laws, time series data on wastes generation, general
information among others. Administrations at the international, national, regional and local levels must
constantly engage in knowledge management processes in the pursuits of the sustainable wastes
management goals.
5.3 Stakeholders
The wastes management chain from generation to disposal entails many stakeholders including
waste generators, waste management companies, product manufacturers, municipal authorities as well
as other administrative institutions, administrator and policy makers. Each expert practitioner within the
wastes management chain is a repository of tacit knowledge. The personal knowledge of operators of
essential waste management equipment is a good example of tacit knowledge. Stakeholders, particularly
wastes management companies as part of their business strategy must engage in knowledge
management process for harnessing both explicit and tacit knowledge within the organization. Like
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other business organizations, waste management companies and manufacturers of products must handle
available and potential knowledge effectively to ensure growth, survival, effective performance,
competitive advantage and quality service which are essential benefits of engaging in knowledge process
[53]
.
5.4 Strategy
Various strategies are being implemented for attaining sustainable wastes management goals. These
strategies are tailored towards specific or combinations of goals earlier highlighted. Various forms of
knowledge are keys to implementing these strategies. From the basic knowledge about the quantity and
volume of various types of wastes generated to the more advanced technical expertise form the broad
array of knowledge needed by the wastes management companies. To be able to effective implement
any of the strategies towards the set goal, wastes management companies must engage in the knowledge
management process. It should also be noted that despite the advancement of the 4Rs strategies of
wastes management, the lack crucial knowledge is hampering full implementation of some of these in
some jurisdictions. The efficiency and effectiveness of the strategies are tied to the availability,
accessibility and perceptibility of tacit and explicit knowledge.
5.4.1 Recycling
Putting back materials recovered from wastes into production or manufacturing process is a cost
saving strategy. As a wastes management strategy, recycling entails largely three distinct modes. Zhang
et al. (2014) listed these to include the third party take-back (TPT), the retailer take-back (RT) and
manufacturer (MT). These various modes of recycling involve many stakeholders that are involved in
the management of a broad array of wastes which have been found useful at the end-of-life. Irrespective
of who is involved the recycling process, the deployment of these strategy entails the generation and
utilization of critical knowledge. Some of the knowledge is already being documented such as
information on the quantity and rate of recycling and profitability the recycling modes [54]. The
foundational knowledge regarding recycling and indeed all other wastes management strategies is the
targets that has been set forth by the prevailing wastes management legislations/guidelines by the
overarching administration, such as the EU Wastes in Europe, or the US wastes Acts in the US or
municipal adaption of the international or national laws. Appropriating these legislations as part of the
overall management strategy for wastes management companies and other stakeholders is important.
5.4.2 Reuse
Extracting further utilities from products that have supposedly reached the end-of-life is a strategy
gaining ground in the developed economies. In most countries, the fleas or second hand products
markets are already well entrenched part of products lifecycles. Lane and Watson [55] see reuse as part of
the culture of stewardship, conservation and preservation. There is a growing culture among segments of
the global populations who are more conscious of the environment and the need to conserve natural and
environmental resources. Reuse is an increasing culture and attitude of the environment aware
consumers. Reusing products that the original owners/buyers consider wastes helps in cutting down the
volumes of wastes that go directly into the landfill or disposed through the non-environmental friendly
options. From construction wastes to household equipments and clothing, transferring ownership and
extending lifecycle and derivable utilities is a strategy that needs encouragement. Sadly not many
countries already put in place legislation or regulation that will help bolster this aspect of wastes
management. In developing countries, the reuse and indeed other wastes management strategies are still
left in the hands of the informal practitioners. There is essential knowledge that must be gathered,
processed, harnessed and utilized to give a boost to reuse of supposed wastes. Social-media and other
technologies are useful tools that can help in sharing products and helping to extend lifecycle. Knowing
who has what, where and when a product at the end of it useful life can be pickup is the new direction
for enhancing reuse.
5.4.3 Repair
The repair strategy works hand in hand with the reuse strategy. Home appliances, electronics,
automobile, furniture, clothing that usually would have been thrown away as part of the entrenched
culture ‘the throwaway society' have found spaces in the growing second or fleas markets [56, 57, 58]. The
expertise required to mend, fix or put products that have been considered wastes is a form of tacit
knowledge. The repair strategy for wastes management has found new use for technical expertise, new
use for expensive equipments and helping to conserve natural resources and save the environment.
Throughout the supply chain of wastes that can be repaired and reuse exist various forms of knowledge
that needs to be managed to attain waste management sustainability. Information on the quantity and
availability of products at the points of disposals, the know-who with the right expertise to make the
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products useful again are all forms of knowledge that must be streamlined into an overall waste
management framework of a nation.
5.4.4 Recovery
The exhaustible nature of raw materials used for manufacturing a variety of products implies effort
must be made to recover some of the components used in producing the products. To attain optimal
material or energy recovery from wastes, essential information or knowledge must be within useful
reach of stakeholders. The efficiency of recovery will depend on the knowledge of what raw materials or
quantity of energy that can be recovered from a product.
5.5 Classification
Differentiation of wastes into various categories has become an important step towards the
implementation of the any of the 4Rs strategies. Problems of wastes management have persisted in
many countries dues to the lack of separation of wastes at source, or at the collection points. The
existence of knowledge gap, particularly the misunderstanding of the classifications prescribed for
wastes disposal is a major challenge for effectively implementing the recycling or any other strategy.
5.6 Infrastructure
The administrative level actors and other stakeholders contribute to efficient wastes management
by providing the needed infrastructure. Countries, counties and municipalities designate landfills, and
sometimes in conjunction with wastes collection companies put in place collection bins at designated
kerbside. The gamut of information on managing efficiently the wastes collection within a municipality,
keeping the roster of employees and designating duties, sharing information on the location of wastes
collection bins and visit times for specialized wastes collection all require applying best practices in
knowledge management. There already exist information and communication technologies that can
foster knowledge management with respect to identifying and accessing wastes management
infrastructure. Zamorano et al. [46] reported the application of geographical information systems (GIS) for
wastes management planning in Spain. Beyond the use of GIS and other ICT tools for planning wastes
management, integrating information on the location of wastes management infrastructure on medium
such as the Google map and other navigational platforms for cities and towns will help in improving the
attainment of the overall goals.
5.7 Technology
The emergence of new technologies and adaptation of the old for solving wastes management
problems are opening up the horizons of possibility in this long neglected sector. Knowing what
technology and the availability of the expertise for training and adapting such is an important knowledge
management approach. Wastes management organization and other stakeholders must not just identify
what new technologies promotes best practices, they must keep all essential information on how to
access these.
5.8 Process
Various wastes management strategies entail various processes. Be it recycling, incineration, reuse
or landfill management, information and by extension knowledge is crucial, hence implementing the
right knowledge management approach for all processes within the wastes management chain should be
part of the overall strategies of wastes management companies. Some of the processes involved in
wastes management such as energy generation and production of fuels from wastes constitute tacit
knowledge that is still not available to every country. Ensuring the transfer of the advance knowledge of
the needed process must be a global pursuit, particularly as part of the implementation of the wastes
related treaties and conventions.
5.9 Goals
The benefits of managing wastes sustainable can be economic, environmental, social, education
among others. The guiding legislation or convention usually set forth the goals that are to be attained by
a region, country or municipality at a particular timeframe. Wastes companies must keep acquiring and
utilizing more knowledge about each goal set forth in various legislations.

6 Conclusion
This paper has brought to the fore salient and important aspects of wastes management, elucidating
on the knowledge management approaches and systems which will help concerned entities to achieve
goals set forth for sustainable management of wastes. Understanding the full scope of the various
aspects outlined in the framework and the linkage between them is crucial for attaining various goals
and benefits desired from the investment in science and deployment of various ranges of technologies.
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In as much as it is difficult to attain global agreement in terms of the law, legislation, convention
towards the attainment of the broad array of goals for wastes management, which fulfills the
sustainability index, as we have learnt from the yearly recurring debacle of global climate conferences
which year-in year-out fail to reach agreement on common point of pursuit, it is important for a regions,
country, counties, municipalities and various local administrative entities which can easily reach a
cohesive point of pursuit in terms of goals for wastes management to come up with their own listing of
the various aspects, creating a relationship framework that will help in harnessing existing knowledge
and creating more knowledge towards the attainment of the desired wastes management goals. Evolving
a comprehensive framework capturing various entities should be primed on the peculiarities of the
localities. Regions whose peculiarities easily lead to the production of a particularly kind of wastes
streams, which for example are better disposed through energy generation, be it combustible organic and
inorganic, or compostable organic wastes, should evolve a framework that enhance the pursuit and
attainment of the energy generation, cleaner fuels, cleaner environment goals. It is recommended that
the global negotiation for tackling issues relating to wastes and the environment start from a
comprehensive look and discussion of the whole.
The understanding of the existing knowledge gaps across the wastes management chain should lead
to the development of appropriate knowledge innovations. Some of the innovations highlighted in this
review including the RFID and GIS application have been developed based on the existing goals. There
is need for evolving further knowledge innovation based on the existing gaps.
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Abstract： Innovation is free as long as there are free minds and freedom to be expressed. The
concept of the World Innovation Stock Exchange (Www.InnovationStockExchange.org) developed and
presented in this work is closely related to the financial metaphor of the innovation brokerage concept.
The W.ISE is an electronic institution where ideas in all forms (basic ideas, research proposals, business
proposals, prototypes, patents, etc.) are deposited by the idea owners as a secure way to protect their
ideas through the W.ISE intellectual capital protection methodology and methods. All W.ISE ideas and
innovations are utilized in many ways through the W.ISE innovation brokerage mechanisms. The W.ISE
redefines the concept of idea deposits. It forms an intelligent repository in order to match ideas with the
needs of the market and with investors. Good ideas are hard to find today; moreover, many good ideas
can be too theoretical or too difficult to be implemented productively, profitably and rewardingly.
Therefore, they need a place to be stored for wider dissemination and more chances to be utilized, either
as they stand or as part of another investment. W.ISE assures that the ideas deposited have innovative
elements that are worth the attention of investors and innovation seekers. W.ISE is a market institution
for the supply and demand of innovations. The W.ISE is not only a platform for mature innovations and
innovative initiatives. Innovation can be developed by any free mind if people are supported and
encouraged to think and not only to act. The W.ISE platform is integrated with the “WhyNot Innovation
Labs” initiative, which allows all those who want to dream to do so freely and without discrimination.
Where all the brilliant minds hear ‘Why or No’, the W.ISE frameworks, paradigms and platforms tell
them ‘Yes, Why Not’.
Key words: Knowledge management; Innovation management; Innovation democracy; Innovation
stock exchange; Innovation brokerage; Supply; Demand; Market; Organization; Wise.

1 Introduction
Innovation is a result of knowledge. An innovator can be anyone who holds any form of knowledge,
if and only if, freedom is given to transform this knowledge into ideas of any kind (process, product,
project, etc). Knowledge needs freedom to grow and freedom needs democracy. Democracy provides
freedom to all those who have knowledge, to transform it into innovation and express or present that
innovation to the world.
What the world needs today is not ideas on improving anything we have created, but the
democratic freedom to produce anything we believe can improve anything we have created. People
today are trained to think but not to believe. The roots of the problem we face today, and which
significantly affects the global economic crisis, are that the world’s economy is controlled by the ‘few’
in all aspects, ignoring the fact that there the general public may have ideas and solutions that could
absolutely resolve or contribute to resolving major issues. Freedom of expression is a deeply
philosophical issue that is not perceived with the focus, attention, respect, and ethos that it deserves.
At one hand, there are the ‘few’ with their mighty power, trying not to give up anything or accept
anything that does not derive from their controlled means and resources. This is not only in the
business, media, or financial sectors, but also extends to knowledge as the ‘few’, ‘super star’, ‘highly
ranked’ universities and organizations share the global pie. On the other hand, there are the ‘many’,
willing and able with the capacity, skills, capability, competence, and maturity to contribute, but who do
not have the means and opportunities to express themselves, present their work and apply their
innovative and progressive ideas, initiatives, visions and scenarios, if not to the world, at least to those
holding the power, or the so-called ‘decision-makers’. Real innovators do not seek financial or social
recognition, but rather the ethical satisfaction of seeing their work being accepted and applied for the
good of humanity, science and the prosperity of the world.
This simple and humble global need and plea by thousands of millions of people has not yet been
seen, understood, and therefore not realized, not only as a business initiative, but first of all as a
philosophy.
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2 A Philosophical Approach
Unfortunately people today forget that behind everything they do there must be a philosophy for
doing it. The word philosophy is Hellenic, deriving from the words ‘phylo’ meaning friend and
‘sophia’ meaning ‘wisdom’. The concept of philosophy has been lost nowadays, as it is considered too
romantic in this money-driven world, and also too dangerous for the existence of the ‘few’. When we
lose philosophy, we lose democracy too. Democracy, another Hellenic word, is composed of ‘demo’
meaning people, and ‘cratos’ meaning ‘state-government’, signifying that we, the people, form the state
of each of our countries, and of the Earth as a whole. The phrase ‘We, the people’ means that we have
a voice, mind, thoughts, ideas, vision, and much more, that we must and will use to contribute and
participate for the benefit of all.
Today we are living in a virtually democratic environment with no philosophy at all. The ‘few’
consider their acts democratic by misinterpreting the words of Voltaire (Tallentyre, 1906) in that they
disagree with someone, but still give him/her the chance to express his/her opinion. This
pseudo-democracy that we live in, hidden behind the virtual freedom of expression, is absolutely against
real innovation, development and growth as the ‘few’ pre-reject what they fail to understand, or what
they don’t want to understand, after politely providing the chance to be listened to but ignoring what is
said.
What is knowledge and what it is not; what is innovative and what is not; what are progressive acts
and concepts, and what are not; all are decided in a pseudo-democracy by the ‘few’. King Crimson’s
lyrics in the song Epitaph ‘Knowledge is a deadly friend if no one sets the rules, the fate of all mankind I
see, is in the hands of fools’ (Ayers 2006), metaphorically indicates that knowledge tends to be a
disadvantage to those who have it as they are not heard unless they are part of the system which serves
the ‘few’. Even in cases when the ‘few’ will listen, it is most likely that they will not understand or
misinterpret the knowledge into what they do understand, which is usually valued in profit.
Archimedes’ words: ‘Give me a place to stand on, and I will move the Earth.’ (Dijksterhuis, 1987)
lights the way towards intellectual freedom and what the world is asking for today. Archimedes
(287 BC – 212 BC), an ancient Hellenic mathematician, physicist, engineer, inventor, and astronomer,
was requesting, metaphorically, only the opportunity to work; being confident of the result and the
outcome of his efforts.
Knowledge, innovation and wisdom can be promoted under technologies operating under the
democratic philosophy from all and for all. As time passes, and as technology can do things that could
not be done without it, more opportunities arise, and more hope as well, for those who have the
knowledge and are treated as weird, for those who want to help the world and are treated as romantics,
and for those who want to express their intelligence and are treated as the masses.

3 World Innovation Stock Exchange Ecosystem and Technology
The World Innovation Stock Exchange (Www.InnovationStockExchange.org) is a state-of-the-art
knowledge and innovation management initiative based on the concepts and theories of democratic
innovation through freedom of knowledge expression. The W.ISE is not an ideas repository, or an
innovation brokerage mechanism, but a structured electronic organization based on intelligent systems,
aiming to utilize and successfully and efficiently promote to the market the ideas deposited in it.
Promoting innovation can be achieved by promoting not only developed business plans, research
initiatives, patents or simply smart ideas, but also knowledge in various forms. The W.ISE also
identifies global needs and contributes towards maturing innovation in all areas, sectors and
applications.
The overall engine of W.ISE technology operates in a similar way to the stock exchange
concept/metaphor. Therefore, investors with the capability to invest in a specific technology, project or
initiative can visit the W.ISE electronically and work, either independently, or with the assistance of the
W.ISE innovators when needed, towards the best possible collaboration to identify the idea or ideas that
suit the investor.
The W.ISE is the one and only innovation stock exchange of its kind in the world and a totally new
concept based solely on intelligent operational models, very different to the typical innovation brokerage,
technology brokerage and venture capital operations that exist today. The W.ISE offers a secure and
rewarding hosting facility for all types of ideas, at any maturity level, under any discipline, by any type
of innovation contributor, worldwide.
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The W.ISE is also a storage location for research initiatives, business initiatives and any other form
of knowledge and innovation that have not been successful when first submitted to organizations or to
investors. This is one of the main distinctions between the W.ISE and existing innovation management
models and mechanisms. The W.ISE is a place where potential innovations can also be stored,
classified and utilized with security and respect for the idea owners and the investors.
The W.ISE platform extends its functionality and operational goals and vision towards supporting
not only structured and well-defined, innovative initiatives, but also towards offering the opportunity to
all who believe that they can be innovative to innovate with the same promotional benefits and support
given to all W.ISE innovations.
The world needs an Innovation Stock Exchange where all these ideas can be stored, a place where
the more processed and mature ideas can be stored, where innovations, prototypes, process models,
algorithms, formulas, and even business plans can be stored. The W.ISE is a location where an
innovation can be kept electronically until either the innovator or the investor decides how to utilize it
appropriately.

4 The W.ISE and Co-Evolutionary Ecosystem
The W.ISE model is based on a strong philosophy of knowledge engineering and management for
innovation and progressiveness, and also on the democratic and co-evolutionary principles of the
Company Democracy Model (Vanharanta 2013, Markopoulos 2014) and the Co-Evolute Model
(Vanharanta 2005, Kantola 2006), which set up a co-opetitive rather than competitive responsive
innovation culture for knowledge development and utilization.
A responsive innovation culture needs first a holistic concept of man (Vanharanta et al.,1997); the
ethos and bravery to seek knowledge by learning about oneself. The ancient Hellenic Delphic maxim
"Gnothi seauton: Know thyself” (Parke and Wormell, 1956), one of the oldest quotes about knowledge,
is directed to the human soul. The Company Democracy Model is based on the wisdom of the Delphic
maxims, primarily on 'Gnothi seauton: Know thyself', but also on 'Metron Ariston: Moderation is best '
and 'Miden Agan: Nothing in excess'. The model is executed through a framework in which an
organizational evolutionary spiral method is used for the creation and execution of knowledge-based
democratic cultures for effective organizational knowledge-based management and strategic leadership.
The co-evolutionary spiral method in the model contributes towards the identification and achievement
of the capacity, capability, competence, and maturity needed to turn knowledge into innovation. The
spiral process, in this context, is based on the idea of the degree of democracy in organizations. The
model is structured in such a way that the method reflects the Co-Evolute methodology (Kantola, 2006)
and its application in organizational democratic performance. Both organizational development
methodologies (Co-Evolute and the Company Democracy Spiral methods) are targeted towards the
creation of an organizational knowledge-based culture (Paajanen, 2006).
Both methods utilize
organizational knowledge by developing a knowledge-based organizational culture that can constantly
contribute to the organization by transforming organizational tacit knowledge into explicit knowledge
(Nonaka and Takeuchi 1995).
Under the philosophy of co-evolution, all together, united, through a democratic culture that gives
to all an equal opportunity to create, develop, present and define knowledge, the W.ISE initiative
operates not only among those who innovate, but also among those who seek innovation and
knowledge.
In this co-existing environment, the W.ISE provides co-opetitive opportunities for all those who
innovate to have the capability of depositing their innovation and knowledge in any form in the W.ISE
innovation bases under operations that are secure, flexible and user friendly. The W.ISE strongly
promotes the community concept; therefore it supports a framework of cooperation in which innovators
can work together on creating new innovation by combining each other’s innovation or expertise, or to
work together on a totally new innovation (Figure 1).
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The W.ISE Co-Evolution Philosophy and Framework for Innovation Development
Between Innovators

Through the co-development of innovation the W.ISE innovation bases will become populated with
more knowledge and innovation to the benefit of all who contribute. The same co-opetition concept is
applied with the aim of meeting the demand for knowledge and innovation. Investors, who are primarily
the innovation seekers, have the chance through the W.ISE to express their ideas as needs. This
functionality benefits both innovators and investors.
In the case where the investor has a need and
cannot find an innovation in the W.ISE that can fulfill the need, or is close to what the investor expects,
then the investor can create the need and add it to the Innovation Needs Knowledgebase. Innovators that
visit the Innovation Needs Knowledgebase, and feel that their innovation suits an investor’s need, or that
they are capable of tailoring an innovation to fulfill that need, can contact the investor to explore such
collaboration. In the W.ISE, investors can also work together in a co-opetitive not competitive mode,
under the co-evolutionary philosophy. Investors can collaborate with each other, or with those who have
similar needs, in order to create new needs where one innovation can suit more than one investor, in
more than one field of application (Figure 2).

Figure 2

The W.ISE Co-Evolution Philosophy and Framework for Innovation Needs Development
Between Investors

The W.ISE is a living system, an organization, an intelligent world, where knowledge and
innovation flows in all directions from everyone, on any subject, for every need, and at any time. The
operations of the W.ISE extend to many more functionalities, services, benefits, and other privileges that
exist in the innovation world of the W.ISE, under the concept of mutual respect within a democratic
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co-evolutionary philosophy. The philosophy of democratic co-existence and co-evolution extends its
meaning and application to the maximum in the W.ISE. Besides the co-opetition between the innovators
and the co-opetition between the investors, the W.ISE also promotes direct co-opetition between
investors and innovators.
Through this revolutionary relationship, developed and controlled through intelligent technologies,
security and community modeling, the W.ISE unites all the W.ISE contributors in a collaborative
environment (Figure 3).

Figure 3

The W.ISE Co-Evolution Philosophy and Framework for Innovation Development
Between Innovators and Investors

Ideas can be placed on a discussion forum that can then be co-evoluted with the contribution of all
the W.ISE people. Ideas may originate from investors, or innovations, and be expanded by integrating
the specialized technology development experts or other domain experts required to optimize the
innovation requested or proposed.

5 The W.ISE Structure, Components and Elements
In order to be managed more effectively, the W.ISE world has been divided into three prime
components, which are each subdivided into more elements. However, the W.ISE people see the W.ISE
world as one environment, transparent, with no borders and barriers, where it is possible to visit and
collaborate with W.ISE people in other components.
The three components of W.ISE are the W.ISE Innovation and Intellectual Capital Bank, the W.ISE
Innovation Power Plants, and the W.ISE Innovation Distribution Lines.
The W.ISE Innovation and Intellectual Capital Bank, i.e. the Ingenious Bank, is the prime
technology of the W.ISE world which gathers innovations, like bank deposits, in a system that pays back
interest related to the value of the innovation by counting the number of views an innovation receives,
the interaction with other W.ISE technologies and people, and with other activities that give value to the
innovation. As the W.ISE is a democratic initiative, people judge what is innovative and what is not,
according to their interests and interaction with each innovation in the intellectual capital bank.
Continuing the banking metaphor, the W.ISE supports each innovation activity with banking terms such
as deposit, withdraw, lease, loan, sell, invest, secure and other financial instruments that reflect the
preservation and utilization of capital, which in this case is intellectual and not directly financial.
All types of organizations can open accounts in the W.ISE Innovation and Intellectual Capital Bank
and receive a W.ISE ID through which they can act as either innovators or as investors. Such
organizations can be universities, incubators, R&D organizations, commercial organizations, R&D
consortia, R&D program administrators, etc. Deposits can be any kind of innovative knowledge that can
be deposited by each innovator. Such deposits can be business plans, innovation projects, innovative
processes, innovation products & services, research proposals, graduate theses, doctorate dissertations,
algorithms, design prototypes, working prototypes, operational prototypes or anything else. It must be
noted that all W.ISE contributors can have the role of innovator, investor or both, according to their
profile and screening process.
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The second component of W.ISE is the W.ISE Innovation Power Plants. This component is based
on a grouping model per region for political, administrative, and other purposes. Tampere (Finland), for
example, is home to the Tampere Innovation Center, the Tampere Technopolis, and a number of other
municipal and regional R&D organizations and institutions. Tampere can be considered to be an
Innovation Power Plant because the volume of innovations produced is significant and valuable enough
to merit a group of its own. The Innovation Power Plants work under the same structure and operations
as the Intellectual Capital Bank; the only difference being that they are grouped, for operational
purposes, in a transparent way.
The third component of the W.ISE is the W.ISE Innovation Distribution Lines. This component is
made up of specific large groups of W.ISE people, from entities structured for a common goal. W.ISE
organizations for example operate in the W.ISE not as W.ISE people but as W.ISE organizations. For
instance, company X can be represented by individual employees or by itself under one W.ISE
Company ID. The same is true for W.ISE Villages, W.ISE Governments, and W.ISE Cities. These
specific groups of W.ISE IDs are structured entities seeking innovation for an organization, city,
government, village, etc.; hence they are called Distribution Lines. They are the channels through
which innovation is distributed to the Government, cities, organizations, etc. Company X, or
Government Y, for example, can have a W.ISE ID representing the entity through which they contact
innovators or participate in the innovation development process(see figure 4).

Figure 4 The World Innovation Stock Exchange Democratic and Co-Evolutionary Philosophy and
Framework for Knowledge and Innovation Development

In fact, the W.ISE Power Plants work primarily as grouped innovation development centers, while
the W.ISE Distribution Lines work primarily as innovation distributors and investment centers. Of
course, there is nothing to restrict the W.ISE Power Plants and the Distribution Lines from switching
roles on a case-by-case basis and becoming innovators as well.

6 The W.ISE WhyNot Labs Technology
The W.ISE world through its three prime components primarily supports the W.ISE people that
belong in organizations such as universities, research initiatives, incubators, etc. Regardless of the type
of operations of these W.ISE people as innovators, investors, or both, they still belong to a legal entity
(company, university, etc) or formal workgroup (consortium, project, etc).
This leaves a gap in the types of W.ISE people as it does not include W.ISE people who do not
belong to an entity, do not wish to be in W.ISE under their entity, prefer to stay on their own, or indeed
are private individuals. This is a very significant issue as many innovators do not wish to expose their
full profile or the organizations they work for. There are millions of dreamers who develop their
innovation on their own time, or belong to small organizations, not notable in comparison with the big
corporations, universities or institutions. This group of W.ISE people is the most significant for the
W.ISE as the W.ISE operates under the democratic philosophy. In the W.ISE no one needs to be, or to
belong to a shining star, a brand name, or a recognized and reputable organization, university or
institution in order to enter the W.ISE and to be given the opportunity to promote knowledge and
research work.
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The W.ISE opens its doors to all those who can be brilliant mines of knowledge and innovation, but
in their current humble, individual or small-scale status, they receive no attention, are given no chance
to expose their work, and even if they manage to do so, they usually receive negative treatment and
results, as their size significantly affects investment decisions. The insecurities and incapability of most
innovation analysts, venture capitalists and funding organizations, steer all their attention to
brand-named ideas, neglecting anything else that seems like a risk.
The W.ISE WhyNot Innovation Labs (www.whynotinnovationlab.com) is an initiative of the W.ISE
platform to support all those who receive too many questions about their innovative ideas and visions.
Too many ‘Whys?’ usually result in a ‘No’, rejecting anything that does not meet the ‘innovation
criteria’. If innovation had criteria, then it could be defined, and produced like any other product and
service, but unfortunately this is not the case. Innovation is a free and open mind, a free spirit and open
soul, and certainly without criteria. Only the market and the people, democratically, and not controlled,
can judge what is innovative and what is not, nobody else; therefore the W.ISE platform through the
WhyNot Innovation Labs, comes to say ‘Why NOT’ out loud to all the innovative people who are told
‘Why’ or ‘No’.
The WhyNot Innovation Labs are the vehicle, the tool, the floor and all the means that small and
unknown innovators have been looking for all over the world. It is the realization of the democratic
philosophy which allows everyone with knowledge and innovation, from any part of the world,
developed or underdeveloped, not to be rejected by discrimination criteria, biased committees, and
formal ‘to do’ or ‘success’ lists and recipes. The WhyNot Innovation Labs is the pearl of the W.ISE
world, as it combines not only innovation with democracy in a co-evolutionary framework, but also
innovation with humanity. This is the most important feature the W.ISE offers today, the humanitarian
democratic freedom to share knowledge for the co-evolution of mankind.

7 The Democratic and Co-Evolutionary Ecosystem, Components, and Structure
of W.ISE WhyNot Labs
The W.ISE WhyNot Innovation Labs operate exactly like the W.ISE components, with the only
difference being that the WhyNot W.ISE people have no organizations in their profile. Other than that,
they can access the W.ISE Innovation and Intellectual Capital Bank as innovators, and also as investors
if the need arises. They can also collaborate in other W.ISE components, primarily as innovation
providers, or even participate in the W.ISE Distribution Lines upon request. (See figure 5).

Figure 5

The WhyNot and WhyNot Labs Democratic and Co-Evolutionary Philosophy and Framework for
Knowledge and Innovation Development

Due to the special purpose of the WhyNot Innovation Labs, and despite the fact that they share all
W.ISE operation processes in the W.ISE Ecosystem, the W.ISE treats this very special group as a
separate component because of the care, support, and attention these W.ISE people need to receive. The
W.ISE people at WhyNot Innovation Labs can create their own innovation groups and structures to
advance their research work jointly without the fear of losing intellectual property if large organizations
get involved. By working individually or together, W.ISE people at WhyNot Innovation Labs can grow
stronger as physical entities or small organizations and extend their activities in the W.ISE world with
other W.ISE people in any W.ISE component.

8 Areas of Further Research
The W.ISE is an initiative, technology and philosophy, not a system, software or application. It is a
world of knowledge creation, communication, collaboration, and much more, with the aim of creating
and utilizing innovation effectively, by all for all. The way the W.ISE has been conceived, designed and
implemented is a never-ending process. As the co-evolutionary methodology in the company democracy
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framework broadens, there are no limits to the extent to which the W.ISE can operate. Nevertheless, it is
always wise to advance every initiative and research work incrementally based on a staged development
plan.
The operating model of the W.ISE needs to be expanded in order to integrate the WhyNot concept
in all the W.ISE components. This integration will allow the W.ISE to incorporate small universities,
small research groups, project consortiums, and so on, in the W.ISE Innovation and Intellectual Capital
Bank. In a similar way, the W.ISE can incorporate small innovation groups, technology parks,
associations, and other small- to mid-range professional groups or initiatives in the W.ISE Power Plants.
This can also be expanded to the W.ISE Distribution Lines where small governmental authorities or
municipalities can become integrated with W.ISE people and organizations.
Expanding the WhyNot to include everyone needs to be designed in such a way that transparency
will be assured in order to eliminate discrimination. In addition, the operations need to be upgraded in
order to assure and convince the public that the WhyNot Innovation Labs is the warm-up stage, or
incubator, for much more ambitious goals and opportunities. No one can be better than anyone else
when knowledge and innovation is the measurement, as knowledge has no defined dimensions, limits,
or applications.
The redesigning of the W.ISE to integrate the WhyNot Innovation Labs discreetly is a process that
needs to be based on gamification technologies. As distances are eliminated with technologies, the
W.ISE can evolve into a virtual world where innovators can talk to each other, work with each other, and
collaborate with investors as well.
The operating models and functionality of the technology can be executed through characters in a
virtual reality environment using avatar technology. Every W.ISE person, whether representing an
organization or not, will be a character in the W.ISE world with his/her own life and activity. The
gamified technology will allow all characters to interact with each other, set up meetings, have
presentations, discussion groups, working groups, and anything else that people can communicate when
they get together. The gamified W.ISE world will offer virtual office space for all W.ISE people in all
W.ISE components, in virtual buildings based on the characteristics of the W.ISE people and their
research work or innovation. The avatar of each W.ISE person can move in the W.ISE world, from
building to building, office to office, and collaborate with anyone is in the world online, or enters the
world upon scheduled appointment, for a specific meeting.
This technological advancement has a strong philosophical impact as W.ISE people cannot be
judged only by what they submit as knowledge and innovation, but also by their activity and
communication with other W.ISE people in the W.ISE world. (See figure 6).

Figure 6 The World Innovation Stock Exchange WhyNot and WhyNotLab Democratic and CoEvolutionary Philosophy and Framework for Knowledge and Innovation Development

The W.ISE is a living democratic and co-evolutionary initiative, a means of communication to
exercise democracy and to co-evolute under the most challenging requirements and conditions. The
design of the new W.ISE, operating under a gamified model, can be fully accessible from all types of
electronic communication devices, anytime and by anyone.
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9 Conclusions
Today, knowledge is the most democratic source of power. A society that fears knowledge is a
society that fears itself. According to George Washington, "for each country, knowledge is the strongest
basis for growth and prosperity." The worst enemy of knowledge is not ignorance, but the illusion of
knowledge, and imperfect knowledge, as people are trained primarily to ‘believe’ and not to ‘know’.
The W.ISE is a wise initiative that promotes co-opetition rather than competition, unity rather than
rivalry, knowledge rather than superficial knowledge, innovation rather than banality, freedom rather
than slavery, light rather than darkness.
The W.ISE WhyNot Innovation Labs as well as the W.ISE WhyNot Innovation Power Plants, the
W.ISE WhyNot Distribution Lines and the W.ISE WhyNot Intellectual Capital Bank form the W.ISE
republic of knowledge and innovation management and utilization, namely the W.ISE world. A no man’s
land that provides support through state-of-the-art frameworks, operating globally, with no limits, with
respect for all, through a democratic process, for all those who hold any type of knowledge, for all those
capable of transforming knowledge into innovation, and for all those who need a place to stand to be
heard.
The W.ISE is an Archimedean model which integrates the true meaning of democracy and the
co-evolute philosophy for knowledge development, innovation and prosperity, by everyone, and for all
mankind.
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Abstract：The purpose of this study was to expand on an e-learning courseware usability model. The
model consists of four usability components: fundamental, appearance, information presentation and
communication. The first three components were from a previous study [16]. The communication
component was proposed and added because it can further enhance the user experience, thus positively
influencing the learning. Each component is comprised of a number of usability properties essential to the
design of usability of an e-learning courseware. Conclusions and recommendations round out the paper.
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1 Introduction
The growth of the World Wide Web (WWW) enable to development of electronic learning
(e-learning) services. E-learning has been identified as the enabler for people and organization to keep
up with changes in the global economy that now occur in Internet time. E-learning refers to training
delivered on a computer that is designed to support individual learning or organizational performance
goals [1]. Peoples’ intention to continue using e-learning services is considered as a major determinant of
the e-learning success, so it is important to understand the factors, which influence on this process.
In its simplest and perhaps most accepted academic definition, e-learning is learning via the
Internet using a courseware or platform such as Moodle, Deire2Learn, Blackboard, etc. E-learning's
expansion and attractiveness in higher education institutions have been noted by Allen and Seaman [2].
In their study survey, the authors reported the following:
 "7.1 million higher education students are taking at least one online course.
 The 6.1 % growth rate represents over 400,000 additional students taking at least one online
course.
 The percent of academic leaders rating the learning outcomes in online education as the same or
superior to those as in face-to-face instruction grew from 57% in 2003 to 74% in 2013.
 The number of students taking at least one online course continued to grow at a rate far in excess
of overall enrollments, but the rate was the lowest in a decade." [2]
International Standards Organization (ISO) defines usability as: “The extent to which a product can
be used by specified users to achieve specified goals with effectiveness, efficiency and satisfaction in a
specified context” [3].
Nielsen [4] defined usability through five attributes:
1) "Learnability: How easy is it for users to accomplish basic tasks the first time they encounter
the design?
2) Efficiency: Once users have learned the design, how quickly can they perform tasks?
3) Memorability: When users return to the design after a period of not using it, how easily can
they reestablish proficiency?
4) Errors: How many errors do users make, how severe are these errors, and how easily can they
recover from the errors?
5) Satisfaction: How pleasant is it to use the design?"
Usability properties such as ease of use, simplicity, navigability are the direct result of achieving
usability attributes in a system [3, 4, 5, 6, 7, 8]. Usability of e-learning courseware (with all its usability
properties) is vital to learning process[9].
A critical factor for establishing long-term client relationship is satisfaction. Usability is generally
described as the determining factor in a product’s ability to satisfy the needs and specifications of users. It
is the measure of how users easily and effectively use a product. According to Keinonen [10] usability can
be defined as a characteristic related to: "the product’s design process, the product itself, use of the
product, user experiences of the product or user expectations."
Usability in an e-learning context refers to diverse things such as the platform specifications, screen
layout, the navigational systems and structure, the esthetical qualities of a product of platform, and all the
traits that promote user-friendliness [11]. It plays a significant role in user satisfaction and user acceptance
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of a product [4, 5, 6, 7, 12, 13, 14].
Courseware usability is important because it serves as the major outlet to the instructional concept
and the content of the course. E-learning courseware can be defined as a web-based course management
production that allows the design, development, creation, and delivery of e-learning courses through
Internet [9].
The usability of e-learning courseware depends upon a set of properties that are incorporated into
the e-learning instructional design process. The usability properties are designed into a product to make
it usable. These properties can be as follows [4, 5, 6, 7, 9, 12, 13, 14, 15]: simplicity, user-friendliness and comfort,
user control, readability, enough information, visible and readable links, navigability, high & readable
color contrast, understandable key points, appropriate font type and size, load time, information
relevancy, right to the point information, well organized, visual clarity / presentation, consistency.

2 E-Learning Courseware Usability Model

Koohang & Paliszkiewicz [16] advanced a model for e-learning courseware usability. The model
consists of three components:
1) fundamental,
2) appearance,
3) information presentation.
Each component contains a number of associated usability properties, explaining the component's
trait (See Table 1).
Table 1 The e-Learning Courseware Usability Model
Fundamental Component
The fundamental component is the basis for e-learning courseware usability, which helps users with efficiency,
satisfaction, and learnability. This component includes six usability properties. They are:
1. Simplicity: The e-learning courseware should be simple, uncomplicated, and straightforward
2. Comfort: Users must be comfortable using the e-learning courseware.
3. User friendly: The e-learning courseware should be easy to use.
4. Control: Users should be in control of what they are doing when using the e-learning courseware.
5. Navigability: Users should easily navigate and get to where they want to go when using the e-learning
courseware.
6. Load time: Pages should load quickly in the e-learning courseware.
Appearance Component
The appearance component helps users with memorability, error, and learnability. The usability properties for
this component include the following:
1. Recognition: Users quickly identify the key points presented for carrying out tasks when they use
e-learning courseware.
2. Visual appearance: The visual appearance (text boldfacing, italicizing, underlining, font size, link
visibility) is present throughout the e-learning courseware.
3. Consistency: Consistency of appearance, terms, words, and action are present throughout the
e-learning courseware.
4. Well-organized: The pages are well-organized and structured in the e-learning courseware.
Information Presentation Component
The information presentation component assists users with efficiency, memorability, error, and learnability. It
includes four usability properties. They are:
1. Understandability: The information in the e-learning courseware is understandable and easy to read.
2. Relevancy: The information presented in the e-learning courseware is relevant to what users need to
know.
3. Adequacy: The information presented in the e-learning courseware is no more/no less than what users
need to know.
4. Right to the point: The information in the e-learning courseware is concise and right to the point.
Source: [16]

The model asserted that all components were interrelated and are essential to e-learning courseware
usability design [16]. The model was empirically validated to be reliable and interpretable among their
associated factors. The findings of this study reinforced the model's assertion that all three components
of e-learning usability courseware, with their associated usability properties, were interrelated and
critical to the design of usability in e-learning courseware.

3 Communication Component to the E-Learning Courseware Usability
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The present study expands upon Koohang & Paliszkiewicz [16] model by introducing the fourth
e-learning courseware usability component - the communication component, which includes six
associated usability properties explaining the component's trait. We assert that the communication
component is essential to the design of the e-learning courseware because they assist users with usability
attributes of efficiency, learnability, error, satisfaction, and memorability. The usability properties of
communication component are as follows:
1. Technical Communication
2. Direction/Instruction
3. Feedback
4. Visual Model of all Content
5. Provision of Basic Information Via Q&A
6. Search/Inquiry
These properties are vital to e-learning courseware usability because they provide:
1) Technical communication: simple user guide on "how to get started with the courseware";
2) Direction/instruction: instructions and/or directions on various features within the courseware;
3) Feedback: help/documentation feature with instant feedback;
4) Visual model of all content: a site map to find information quickly;
5) Basic information via Q & A: frequently asked questions (FAQ) for asking common questions
and getting answers;
6) Search/inquiry: simple search engine to quickly look for what user request.

4 Conclusion
This study presented an e-learning courseware usability model. The model consisted of four
elements: fundamental component (simplicity, comfort, user friendly, control, navigability, and load time),
appearance component (recognition, visual appearance, consistency, and well-organized) and
information presentation (understandability, relevancy, adequacy/task match, and right to the point)
component. The fourth component, communication component, with its associated usability properties
(i.e., technical communication, direction/instruction, feedback, visual model of all content, provision of
basic information via Q&A, search/inquiry) was added to enhance the usability of e-learning
courseware.
We assert that the added communication component can enhance the user experience, thus
positively influencing the learning. The present paper recommends that future studies examine
whether there is a positive and significant relationship between the communication component and the
components of the fundamental, the appearance, and the information presentation advanced by Koohang
& Paliszkiewicz [16].
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Abstract: The empirical objective of this research is to evaluate manufacturing strategy of a company in
information technology segment by using two independent methods: “sense and respond” and
“manufacturing strategy index” and validate them against each other by comparing the results. In
Addition, this research also measures sustainable competitive advantage of the company and gives a
prediction on future development. The data collection is gathered from a middle size software company
with approximately 250 employees.
The result indicates that the Company’s strategy belongs to Prospector type which focuses on
product quality and customer satisfaction. The study also verifies that the Company is dynamically
allocating its resources in order to adapt to the changes in the business environment so that it can follow
the targeted operations strategy. However, due to the rapid development in geography and in quantity,
the firm is taking relatively high operating risk and the development potential is narrower than expected.
The result of method validation proves that there is a relation between sense and respond method
and manufacturing strategy index method regarding operations strategy. The two methods indicate
similar outcome concerning the Company’s operational strategy and its competitiveness in the market.
Key words: Sense and Respond; Operations strategy; MSI; BCFI; CFI; SCFI; AHP

1 Introduction
The penetration increase of corporates into the world market has raised the consciousness of
the fact that their positions are determined by the distinctive competences and strategy
implementation. As a result, every company is attempting to identify an appropriate strategy that
proposes a comprehensive framework for explicitly defining how it prioritizes and exploits
organization’s strength in order to grasp external opportunities and eliminate potential threats. In
addition, each company shall respond promptly to existed or early signals concerning areas of
opportunity in order to maintain or improve its competitiveness and enlarge its market share.
According to Krugman (1994: 28 - 44), “Competitiveness is the ability and performance of an
organization to offer products and/or services that can meet market needs and requirements, the
ability to react faster compared to your competitors to the market changes and needs”. In other
words, although the stated goal of every company in the market is the product quality and
customers’ satisfaction, their ultimate target is to become better and faster than other competitors.
This can be achieved by developing an effective and responsive operations strategy. According to
Si, Takala & Liu (2011: 1000 - 1115), “future competitiveness of manufacturing operations under
dynamic and complex business situations relies on forward-thinking strategies”. Therefore,
choosing an appropriate operations strategy and evaluating if various levels of the organization are
operating in accordance with it is the crucial action required by every business. This research
discusses one term used to evaluate operations strategy named sustainable competitive advantage
(SCA) and corresponding methodologies.
The purpose of this paper is to assess effectiveness of manufacturing strategy of a company in
information technology area with two independent methods “sense and respond” and
“manufacturing strategy index” and compare results collected from using these methods. Moreover,
this research study also measures SCA of the studied company and gives a prediction on future
development. The data collection is gathered from a middle size software company with
approximately 250 employees.

2 Data and Methodology
2.1 Manufacturing strategy index
This part identifies and analyzes the business strategy of the chosen company by evaluating its
performance, internal and external environment, macro-environmental factors and priorities in
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manufacturing process. This section was completed by implementing qualitative research method – case
study. More particularly, data collection is gathered from questionnaire from CEO of the Company and
the analysis of the available public information concerning the Company and particular business field.
The questionnaires are constructed by using Analytic Hierarchy Process (AHP) method, in order to
prioritize and integrate provided criteria to consistent result. Competitive criteria of the Company were
structured in Expert Choice program according to the questionnaire answers provided by the CEO.
Finally, RAL model is used for identifying MSI, which is used for calculating the operational
competitiveness classification of the Company.
The method utilizes the Expert Choice program to analyze questionnaire result in order to get the
importance proportions (in percentage) of company’s main priorities. Among those main priorities, the
study concentrate on the key elements of RAL model which are quality, cost, time and flexibility. Those
values from Expert Choice are inserted to specified equations to calculate MSI value which indicates
how strong the Company is as a prospector, analyzer or defender. Moreover, company classification is
done using classification rule.
Expert Choice program implementation provides several possibilities in decision making process
such as:
To structure and evaluate defined objectives/criteria;
To combine statistically proven numbers and intuitive judgments utilizing the power of the AHP
to value alternatives;
To optimize complicated decisions and compromising multiple alternatives.
As the result, multiple choice criteria are structured into a hierarchy, by applying pair-wise
comparisons, and single overall score for ranking decision alternatives is calculated with respect to
relevance of components of the IT company’s manufacturing strategy. According to the further
calculations, level of competitiveness and organizational type of the Company was determined.
2.2 Sense and respond method
The S&R method evaluates direction of development in order to keep the Company’s sustainable
competitive advantages. In order to gather information from different personnel in the Company, totally
different questionnaire related to Sense and Respond methodology is used. The questionnaire contains
questions about attributes related to critical factors which can influence the firm strategy decision in the
near future. Three operational level employees were asked to fill out the questionnaire and then result is
analyzed. Through analysis of the result, it is possible to find out the gap between experiences and
expectations in order to know whether the Company’s expectations match the reality and the actual
experience. Furthermore, there is investigation about the changes of technology dominance during the
past and future and formation of a diagram related to the theory of technology ranking. With the result
of technology ranking and difference between expectation, past and future, the study points out the
critical and non-critical technologies or knowledge and development direction in the future.
2.3 Result validation
In this section, results from the two separate studies mentioned above are compared to validate
against each other. The compared outcome can validate the legitimacy of S&R method. In this specific
case study, this comparison verifies if the operations strategy the Company is operating and its focuses
in key leaders’ perspectives are in line with each other.

3 Results
3.1 Manufacturing strategy index
Based on company introduction, the Company’s target is to increase the market share by extending
existing market by improving current products and services and seeking for new markets by attracting
new customers from other geographic areas. By exploiting this strategy, company wants to increase the
profit margin as unit costs drop and new market grows. Consequently, the software company has to
increase working capital and this creates a high risk for it. From the Company’s point of view, which is
being a client company for big global corporations, quality is the most important feature in order to gain
customer trust. Furthermore, cost takes nearly the least role in their strategy. From these original
observations it can be seen that the Company belongs to the prospector type. This strategy can be proved
with the analysis presented in background information section annexed to this document.
Collected data were entered into the Expert Choice software and the results were extracted and
analyzed. The results were reliable enough based on the inconsistency ratio 0.06 which is considered as
acceptable (under 10%). Results of AHP analysis are described in more detail in the background
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information annexed to this document.

Figure 1

Company’s Manufacturing Strategy Index.

3.2 Sense and respond
In this part of the study, S&R method is used to evaluate critical technologies in the company. The
data for investigating and analyzing the company performance together with defining the critical
performance attributes was gathered by opinion survey questionnaire. The questionnaire which was
developed by Ranta and Takala (2007: 312 - 325) based on S&R method includes questions in four
categories: knowledge and technology management, processes and workflows, organizational systems,
and information systems. The questionnaire is sent to three operational level employees in the company.
Based on answers from these three informants, the data is analyzed and interpreted. The result is
described in the following figure.

Figure 2

BCFI vs BCFI K/T.

3.3 Sense and respond validation
In this part of the study, results from the two separate studies are compared to validate against each
other. The result of this part can validate the legitimacy of sense and respond method. In this specific
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case study, this comparison verifies if the operations strategy the company is operating and its focuses in
key leaders’ perspectives during the last two years and in the near future are in line with each other.

4 Conclusion
It is vital for managers to understand their company’s operational strategy. By employing sense and
response method, companies can react quickly to the changes in the business environment and make
immediate corrections which will have a positive influence on their long term capability to maintain a
sustainable competitiveness. The sense and respond method presented in this paper will help
management to gain control over the strategic target by employing dynamic resource allocation. The
result indicates that the company’s strategy belongs to Prospector type which focuses on technology
development and quality of the product.
Moreover, the study also indicates that there is a relation between sense and respond method and
MSI method regarding operations strategy. They both give similar result on the company’s operational
strategy and its competitiveness in the market. This also confirms that the company is dynamically
allocating its resources in adaptation to changes in the business environment in order to follow its
targeted operations strategy.
However, there are still some limitations in this research which can be improved. First, the
informants were only a few technology leads in the company. A larger number of informants could
improve the accuracy and reliability of the study. Second, the questionnaire to categorize each
knowledge/technology requirement among Basic, Core and Spearhead is difficult to handle. Most of the
informants do not know how to estimate the percentage every group will take and thus give unreliable
estimations. Sense and respond method shall employ a better method to categorize every technology
requirements in order to improve the correctness of the result. In conclusion, the research can be further
developed in the following directions:
Increase the number of informants.
Employ a better method to categorize technology requirements.
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Abstract: Knowledge is crucial resource in the contemporary business environment. All kinds of
companies in order to survive and remain competitive need to constantly develop their knowledge
advancement activities, implementing various concepts and tools. This research concentrates on the
small area of knowledge processes-the role of information and communication technologies supporting
knowledge management in the specific type of firms-manufacturing companies. These technologies
constitute the “knowledge infrastructure” and this paper examines its influence on competitiveness of
such enterprises. The results of the empirical, quantitative research prove that information and
communication technologies supporting knowledge management represent significant factor influencing
the level of competitiveness of manufacturing firms. Moreover, the conducted studies show that
analyzed enterprises producing more advanced goods more intensively utilize examined technologies.
Presented results also proved that firms operating in a low and medium-low technology manufacturing
that intensively utilize information and communication technologies supporting knowledge management
are more, on average, more competitive. Among high technology manufacturing enterprises similar,
statistically significant, dependence has not been found. This outcome is probably the effect of the low
number of such companies in the examined sample.
Key words: Knowledge; Knowledge management; KM; Information and communication technologies;
ICT; Information technology; IT; Manufacturing; Competitiveness; Competitive advantage; KMS;
Knowledge management systems; Knowledge based economy; KBE; Knowledge economy

1 Introduction
Information and communication technologies (ICT) intensively influenced the way of doing
business in the twenty-first century. Many authors underline their role in increasing the efficiency of
business processes (Anantatmula 2008, p. 299). Companies commenced the intensive use of these
technologies from the end of 1980ties (Bali, Wickramasinghe and Lahaney 2009, p. 3). Approximately,
in the same period of time, the concepts of knowledge based economy (KBE) and knowledge
management (KM) became popular. In the view of many authors it is not a coincidence and emergence
of ICT, KM and KBE is interrelated.
In the second half and, in particular, at the end of the twentieth century changes occurred in the
global economic processes (Karlsson, Johansson and Sough 2006, p. 1; Soniewicki 2014b, p. 22). The
position of knowledge as the explanatory factor in terms of wealth of countries and regions substantially
increased (Kahin and Foray 2006, p. 17). To some extent this resource has always been stimulus of
economic growth (Kleer 2009, p. 72) but its role in the recent decades became much more important
(Welfe 2007, p.9). Described economic changes have also been identified by OECD which in 1996
published the report entitled “Knowledge Based Economy” which popularized the term for the
phenomenon(OECD, 1996, s. 1).
Knowledge management and similar concepts such as organization learning (OL) and learning
organization (LO) were the response of business entities to the changing external conditions (Handzic,
Zhou 2005, p. 3; Evans 2005, p. 11; Soniewicki, Wawrowski 2014b, p. 1).The emergence of knowledge
based economy and mentioned concepts has been certainly, at least to some extent, induced by popular
access to the Internet, more intensive use of ICT and vast availability of the significant amounts of data
and information. This created a need to make effective use of these resources. A need arose to constantly
convert them into useful knowledge. One of the most proficient tools which helped to perform this task
turned out to be the concept of knowledge management (Brdulak 2005, p. 24; Vera and Crossan 2005, p.
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122). Computer technologies played a key role in development of the knowledge management and still
this concept is largely perceived in the perspective of computer utilities (Evans 2005, p. 11; Jashapara
2006, p. 363).
Currently, the position of some authors in the literature is that the use of ICT made knowledge
transfer in the companies more efficient, and electronic, computer utilities are among most effective
knowledge management tools (Kowalczyk and Nogalski 2007, p. 76; Koskinen and Pihlanto 2008, p.
25). However, there are some doubts about actual usefulness of information and communication
technologies in enhancing knowledge management processes and finally company’s performance. Some
authors consider electronic utilities as useful tools just for managing data and information. In their
opinion knowledge still remains an exclusive domain of humans (Busch 2008, p. 24).
In the authors opinion Knowledge Management Systems should not be identified with entire
knowledge management activities undertaken by companies. Nevertheless, they are crucial element of
these operations constituting some kind of “knowledge infrastructure” in enterprises. Taking into
account the characteristics of current economy and amount of data and information that need to be
processed by modern firms, ICT constitute insufficient but indispensable element for proper
management of contemporary businesses’ knowledge resources (Soniewicki, Wawrowski 2014, p. 2).
In general, the significance of knowledge management is more evident in case of service industry
companies because of the importance of intellectual capital in this sector. This is due to the essence of
service (Grönroos 2005, p. 8-9; Soniewicki 2014a, p. 2). However, many research results show that the
importance of organized knowledge processes is also appreciated in manufacturing companies as
managers of these businesses realize that they compete in knowledge based economy too (Fischer,
Stokic 2003, p. 1; Economist Intelligence Unit 2007, p. 2). One should note that manufacturing industry
has its own specifics of operation. One may expect that the same goes with the role of knowledge
management and particular tools supporting these processes. Particularly interesting is the role of
information and communication technologies supporting knowledge management in manufacturing
industry companies. This issue has not been yet, in detail, examined in the literature.
Economist Intelligence Unit Report (2007, p. 6-8) concerning knowledge management in
manufacturing companies underlines the importance of ICT in this field, but does not go into detail
about significance of particular technological utilities for knowledge management efficiency, and what
is more important, entire manufacturing businesses effectiveness. That is why this paper is going to
thoroughly analyze the mentioned issue. The goal of the article is to check whether the described
“knowledge infrastructure” in the form of ICT supporting knowledge management activities influences
the competitiveness of manufacturing enterprises. In order to achieve this goal the following hypotheses
have been formulated:
H1: Manufacturing companies that intensively use information and communication technologies
supporting knowledge management are, on average, more competitive in comparison to their closest
competitors.
H2: The higher the technology of goods manufactured by a company, the more intensively it uses
ICT supporting knowledge management.
H3: Manufacturing companies producing low, medium-low and high technology goods that
intensively use information and communication technologies supporting knowledge management are, on
average, more competitive in comparison to their closest competitors.

2 Methodology
The main problem encountered while designing the questionnaire for the research was creating
simple, easy to understand categorization of functions delivered by information and communication
tools supporting knowledge management. The difficulty came from large number of various types of
this sort of technologies. In the literature one can find a wide variety of typologies of such utilities. Their
main shortcoming is their extent – the count of items they distinguish. For example, David Skyrme
Associates singled out 80 categories of this kind of technologies (Skyrme 2007). Unfortunately, none of
the typologies available in the literature was adequate for quantitative research, therefore new, relatively
simple typology has been developed (table 1). The works on the typology have been conducted with
close cooperation with computer scientist, with whom its provisional versions have been consulted and
whose remarks were taken into account. It should be emphasized that the most valuable feature of the
developed typology is its simplicity which made it easy to understand for respondents who were
companies’ managers that not always were IT specialists.
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Table 1 Knowledge Management Information and Communication Systems Typology
The types of Knowledge Management Information Systems
Basic computer systems
1
(Internet, e-mail, text editors, spreadsheets)
Data Storage Systems
2
(e.g. systems that collect, provide access and manage documents and other data, CRM systems, data
warehouses)
Communication Systems
3
(e.g. corporate portals, intranet, corporate forums, newsgroup)
Group cooperation systems (groupware/collaboration)
4
(comprehensive systems that support team work)
Decision support systems, expert systems
5
(Business Intelligence, Executive Information Systems)
Source: Soniewicki (2014b, p. 84) based on: (Alavi and Tiwana 2006, p. 113-118; Paliszkiewicz 2007, p. 66;
Geisler and Wickramasinghe 2009, p. 13; Gierszewska 2011, p. 180; Jemielniak and Koźmiński 2012, p. 306).
No.

Significant hurdle in every quantitative research is measuring competitive position of an enterprise.
Often implemented measurement method in this matter are accounting ratios which deliver significant
data concerning company. Unfortunately, they have a lot of disadvantages. For example, companies may
deliver data difficult to compare what is caused e.g. use of various amortization methods (Barney 2011,
p. 18-21).
The another weakness of financial measures is the fact they practically completely ignore
intangible assets of companies (Barney 2011, p. 21). Considering increasing importance of knowledge
resources in the current Economy, intangible assets become crucial element of creating value added by
contemporary businesses (Soniewicki 2014b, p. 169). Taking into account the weaknesses of financial
measures they ought to be complemented by nonfinancial measures.
Another problem is the essence of company’s competitiveness and competitive advantage. For
example Obloj (2007, p. 409) considers that businesses competitive advantage as entity’s ability to
create value added more effectively than its competitors. That is why the most reliable way to measure
competitiveness of given enterprise is to contrast its performance with their closest competitors.
This research adopted the method developed and tested by Fonfara (2009, 2012) which consists of
four constituent financial and nonfinancial indicators which are referred to closest competitors of the
examined company. These are:

profit,

return on investment,

the value of sales,

market share (Fonfara 2009, 2012).
Respondents, with the use of Likert scale related the position of their company, in terms of values
above, to their nearest rivals. The arithmetic mean of the these indicators constituted aggregated
competitiveness indicator.
The empirical research has been conducted in the year 2012 and at the beginning of the year 2013.
In order to collect the data, innovative, specially designed for the study, electronic, Internet-based
research tool has been used. Traditional questionnaire sent by regular mail served as a supplementary
research tool. The survey was part of the managed by the co-author of the article and financed by Polish
National Science Centre (DEC-2011/03/N/HS4/00429).
Survey brought almost 1300 filled questionnaires from various types of companies. Among those
businesses 334 were manufacturing firms – table 2.
Table 2 Sample Composition
Type of manufacturing companies
No. of companies in the sample
High technology
39
Medium-high technology
115
Medium-low and low technology
180
Total
334
Source: own study, breakdown of manufacturing enterprises based on OECD (Hatzichronoglou 1997).

Due to ordinal character of the used data, non-parametric tests were implemented. For comparing
the average level of selected characteristics for two independent populations Mann-Whitney test has
been used:
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:
where:

– distribution of variable
in 1st population,
– distribution of variable
in 2nd population.
With rejection of the null hypothesis one assumes difference in average level (median) of the
variable in two populations.
When comparing more than two independent sub-populations Kruskall-Wallis test has been used:

H 0：F1 ( x )  F2 ( x )    Fm ( x )

With rejection of the null hypothesis one assumes difference in average level (median) of the
variable in at least one pair of subpopulations. In order to verify all significantly different pairs, pairwise
comparisons Mann-Whitney test has been used.
Both tests are based on ranks. With the rejection of null hypothesis, mean ranks are compared in
order to determine which sub-population is characterized by the significantly higher level of analyzed
variable. All tests were conducted on α=0.05 level.

3 Research Results
H1: Manufacturing companies that intensively use information and communication technologies
supporting knowledge management are, on average, more competitive in comparison to their closest
competitors.
In order to test the hypothesis above Mann-Whitney’s test has been used. In all cases significant
differences in average level of competitiveness between low and intense use of information and
communication technologies were noted. In order to verify which group of companies was characterized
by higher level of competitiveness, mean test ranks were compared (see Table 3).
Table 3
Variable
Competitiveness indicator
Profit
Return on investment
The value of sales
Market share
Source: own study.
Table 4
Variable
Competitiveness indicator
Profit
Return on investment
The value of sales
Market share

Mann-Whitney’s Test Statistics for H1
The intensity of use of ICT supporting KM:
Mann-Whitney's U
8062.5
8473.5
8544
9489
8748

Mann-Whitney’s Test Mean Rank Comparison for H1
The intensity of use of ICT supporting KM
Low use
Intensive use
Low use
Intensive use
Low use
Intensive use
Low use
Intensive use
Low use
Intensive use

p-value
<0.001
<0.001
<0.001
<0.001
<0.001

n
199
135
199
135
199
135
199
135
199
135

Mean rank
140.52
207.28
142.58
204.23
142.93
203.71
147.68
196.71
143.96
202.20

Source: own study.

In all cases companies with the intense use of information and communication technologies had
significantly higher average level of competitiveness (see Table 4).The presented results confirm the
validity of H1.
H2: The higher the technology of goods manufactured by a company, the more intensively it uses
ICT supporting knowledge management.
In the H2 verification process, due to the comparison of three sub-populations, Kruskall-Wallis’ test
has been used.
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Table 5 Kruskall-Wallis’ Test Statistics for H2

Statistic

Value
21.02
2
<0.001

df
p-value
Source: own study.

With the rejection of null hypothesis, at least on pair of sub-populations has significantly different
average level of using ICT supporting knowledge management (see Table 5). Pairwise comparison using
Mann-Whitney’s test was used.
Table 6

Pairwise Comparison with Mann-Whitney’s Test for H2

Pairs
Medium-low and low technology - Medium-high technology
Medium-low and low technology - High technology
Medium-high technology - High technology

Mann-Whitney's U
8775
1924.5
1555.5

p-value
0.027
<0.001
0.004

Source: own study.

Differences were significant in all analyzed pairs (see Table 6).
Since all pairs were significantly different, mean rank comparison (of Kruskall-Wallis’ test) was
performed.
Table 7

Kruskall-Wallis’ Test Mean Rank Comparison for H2

The types of manufacturing companies
Medium-low and low technology
Medium-high technology
High technology

n
180
115
39

Mean rank
149.94
175.22
225.77

Source: own study.

The test’s results indicated that higher the technology of goods manufactured by a company the
more intensively it uses ICT supporting knowledge management (see Table 7). This confirms the
validity of H2.
H3: Manufacturing companies producing low, medium-low and high technology goods that
intensively use information and communication technologies supporting knowledge management are, on
average, more competitive in comparison to their closest competitors.
Competitive advantage indicator was used as an analyzed variable. Analysis was performed in
groups of technology level.
Table 8

Group
Medium-low and low technology
Medium-high technology
High technology

Mann-Whitney’s U Test Statistics for H3

The intensity of use of ICT supporting KM:
Mann-Whitney's U
1874
1061.5
138.5

p-value
<0.001
0.002
0.281

Source: own study.

In the first two groups there were noted significant differences in average level of intensity of ICT
supporting KM. In the third one the test indicated no significant difference (see Table 8).
Table 9

Mann-Whitney’s U Test Mean Rank Comparison for H3

The types of manufacturing companies The intensity of use of ICT supporting KM
Low use
Medium-low and low technology
Intensive use
Low use
Medium-high technology
Intensive use
Low use
High technology
Intensive use
Source: own study.

n Mean rank
119
75.75
61
119.28
66
49.58
49
69.34
14
17.39
25
21.46
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In groups with significant differences, companies with intensive use had higher average level of
competitiveness (see Table 9). In “High technology” group it seems that the low sample size determined
the no grounds for H0 rejection. In this regard, the obtained results only partly confirm the validity of
H3.

4 Conclusion
The research results, in general, indicate that information and communication technologies
supporting knowledge management constitute very important element influencing the competitiveness
of manufacturing enterprises. In addition, the conducted studies proved that analyzed companies
producing more advanced goods also more intensively use examined technologies that support
knowledge flow. Results also proved that companies operating in low and medium-low technology
manufacturing that intensively use information and communication technologies supporting knowledge
management are, on average, more competitive than their closest competitors. In case of high
technology manufacturing companies similar, statistically significant, dependence has not been found.
Such outcome is probably the result of the low sample size. Nevertheless, one need to remember that
examined elements constitute for companies only the “knowledge infrastructure”, which is very
important, but not sufficient to achieve their goals. The effective use of examined technologies always
requires proper knowledge management processes that may enable the appropriate use of the tested
tools.

5 Limitations and Further Research
Research results presented in this article are characterized by some limitations, that most of all refer
to the data collection process. First of them is the construction of questionnaire survey. The goal was
creating a simple tool, comprising of questions that would be understandable by respondents. The
advantage of such attitude is that the results relatively precisely show the scope of the application of
particular technologies. Unfortunately, this caused that the received data are very general, and not
detailed. They do not show the quality of implemented tools that may differ among examined
companies.
The another aspect that could generate data bias was the sample selection. Examined companies
have been selected from Kompass Poland database. It contains a large number of entities, but still it is
not complete database of enterprises operating in Poland.
One should remember that knowledge management comprises of the several processes. ICT
constitute important, but not sufficient element for the proper knowledge management in the enterprise.
Well-functioning ICT supporting KM may not be enough to achieve the desired ultimate results in the
form of company’s competitive advantage.
This article concentrates on the small element of the complex phenomena which are companies’
knowledge management activities and their competitive advantage. Further research should examine the
issue of the role of technologies in this matter from the different perspective, for example by
implementation of other research methods such us qualitative research. The another, more general,
direction could be examining the influence of all knowledge management processes on companies
competitive advantage.
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Abstract：This paper provides the technological trend forecasting through the patent analyses with link
mining method. Knowledge extraction from the patent information has been made so far, but it was
difficult by the unique notation in the patent document formatting constraints in Japan. Since
understanding the technological trend forecasting is important for the manufacturing company to make
their business strategies, such kinds of the trend forecasting method depend on personal knowledge or
skill, so far. From the backgrounds, we made an intensive research with the patent information on the
database. This paper was used category of global data exchange technology to extract the technological
trend signal from the patent documents with link mining method. With the proposed method, we were
succeeded in the technological structure analyses with the target patent domain, such as categorizing,
personal, and corporate relationship between the patent information based on graph theory. This
proposed method will understand not only the conventional heuristic extraction technic but help such
kind of work.
Key words: Patent, Patent Analyses; Graph Theory; Link Mining; Technological Trend Forecasting

1 Introduction
There are various methods, such as analysis of a newspaper, the information from a technical
magazine, or patent information, in grasp of technology trends. Since these methods are based on
individual nature, important signals may be overlooked as a result. Even if it is the same function,
various kinds of technology exist. Therefore, it is difficult to judge which technology is how effective.
There is patent information as information that can be used to determine the technology. The patent
information, it is a document such as the implementation of the principles and techniques are briefly
described. It is opened to the public and patent information can be obtained easily.
Patent information is the information necessary to formulate a corporate strategy. For example, it is
possible to perform information analysis for the purpose of evaluating the direction of technology
development, understanding of technology trends of competitors, and market relevance of new business.
Further, it is also possible to perform sophisticated analysis of the art by setting the analysis items such
as the transition of filings, upper applicant, the relevant patent. Furthermore, analysis more special than
extracting the knowledge needed from the subject within patent information and the item of a setup of a
solution is also possible. It is also possible to analyze more specialized, such as the extraction of
knowledge that requires from the items of patent information such as the setting means of solving and
the problem. Thus, various knowledge generation is possible using the patent. The patent electronic
library has been established by INPIT (The National Centres for Industrial Property Information and
Training). Technical analysis can be achieved using the information in the collections from INPIT.
However, the information stored on this site, the following restrictions are applied; 1) Patent data
stored from 1993, 2) Since there is no thesaurus, selection of a technical term is difficult. 3) The search
indexed by company name is also difficult.
Under the influence of such a data set condition, it becomes a dataset with many noises and it is
difficult to extract the target search results exactly. Therefore, data cleansing work until it conducts
technical analysis has to take much time. Therefore, in this paper, we propose a method for extracting
knowledge from public information.
The rest of the paper is organized as follows: Section 2 discusses the backgrounds of the research
and related work; Section 3 briefly summarizes the gathered data on the target patent sector; Section 4
describes the analytics of the data and presents analytical results; and Section 5 gives some concluding
remarks and future work.

2 Backgrounds and Related Work

There are many technical analyses using the patent have been made so far [1]-[3]. They are performed
for the purpose of business solution.
TRIZ (Teoriya Resheniya Izobretatelskikh Zadatch) aims at performing technical development
based on the structure of problem solving which appears repeatedly in the patent. Fundamentally, patent
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analyses of the huge number of submissions are made in TRIZ. Altshuller who invented TRIZ used the
patent of about 400,000 submissions. The feature of TRIZ is creating solutions based on the functional
graph. The merit of TRIZ is creating solutions based on the created indicator. Benefits of TRIZ is to
create solutions based on the guidance that is created. On the other hand, the disadvantage is that TRIZ
requires experience to create functional graph [4] - [7]. Kawakami et al. propose the inconvenience idea
gains support system aid of inventive problem solving theory TRIZ [8].
There is the idea creating a method for business solution other than TRIZ. KT (Kepner-Tregoe)
method analysis is intended to solve the problem, not achieved compared to similar successful case in
the past. The KT method was systematized by Kepner and Tregoe in the United States in the 1950s. The
success examples were analyzed out of work from NASA, the common law was found out, then it was
systematized as a process of problem solving and decision-making. Those successes have common
thinking and behavioural trait in the process through the process of collecting and analyzing information.
The KT method has four processes;
Step I. Situation analysis process; SA (Situation Analysis)
Step II. Problem analysis process; PA (Problem Analysis)
Step III. Decision analysis process; DA (Decision Analysis)
Step IV. Potential problem analysis process; PPA (Potential Problem Analysis)
Benefits of KT method are that enumeration can be formally causative factor of the problem. On
the other hand disadvantage is that the expertise needed to the creation of solutions [9] [10].
Thus, many measures have been taken as having centered on the patent for a business solution.
Next, we look down about the patent analytical skills. One of the techniques of patent information
analysis is the patent mapping. Kiriyama made content analyses with this method [11]. Shide et al. were
performed using the patents analyses the change of the positioning for customer of research and
development activities of the company [12]. Kimura proposed a technology evaluation method based on
patent analysis for technology strategy planning [13]. As for the analysis of important information derived
from patent analysis, Carpenter analyzed for important cited patents. Muguruma showed the validity of
the patent citation analysis to propose the FCA (Forward Citation Applicant) map [14] [15]. Sato et al,
proposed the importance calculation method of the patent document based on the citation information
[16]
. Ogawa et al, proposed a basic patent extraction based on the citation information [17]. For citations.
Albert conducted a validation of citation for important patent among the industry [18].
In place of that which were performed by human power conventionally, as for the classification of
the patent, such as category of invention and problem, Tanaka proposed method of extracting the feature
automatically [19]. Yamashita proposed a method of surveillance technology and specific method of
patent classification with text mining [20]. Yamamoto et al, proposed a method to enhance the
compatibility of the search by applying the information of related patent documents in search of
academic papers. Yamamoto, proposed a method to find the scientific papers with a variety of further
information [21] [22]. Kleinberg extracted the topic and description of the relationship with graph theory
[23]
. Eto proposed a measure of co-citation based on structural units of the paper [24].
Patent information is the information necessary to formulate a corporate strategy. For example, it
is possible to perform information analysis for the purpose of evaluating the direction of technology
development, understanding of technology trends of competitors, and market relevance of new business.
Moreover, it is also possible to set up analysis items, such as changes of transition of the application
number, a higher rank applicant, and a cross reference to related application, and to conduct a minute
analysis of the technology concerned.
Further, it is also possible to perform sophisticated analysis of the art by setting the analysis items
such as the transition of filings, upper applicant, and the relevant patent. It is also possible to analyze
more specialized, such as the extraction of knowledge that requires from the items of the setting means
of solving the problem of patent information in further. Ueda proposed the technical analysis with an
active mining method that focuses on the cognitive processes of the patent examiner, utilizing patent
classification IPC, F1, and F term [25].
Thus, with the application of the technology of intelligent informatics, knowledge extraction is
performed to patent information. Then, it looks down about the mining technology, which is the one
technique of knowledge extraction [26]-[28]. The relationship of analytical methods and technologies,
technology analysis method using patent information is described.
Above all, structured technique using graph theory has been applied in various fields. For example,
chemical formula, WWW, social network, statements with grammatical structure and dependency. The
graph is made for expressing the structure of the object, and make it use for the analysis, finding the
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partial graph which occurs frequently from the set of graph. The relationship is able to describe using
this technique. The analyze of the patent by using this method in this paper.

3 Experimental Configuration

We have gathered the target information from the patent information database [29]. Table 1.
Indicates the configuration of the target data. This time we use the category of wide area data exchange
classified 5K030 in the Japanese patent classification. It is from 1993 that electronic data was formed in
the Japanese patent system, and since it takes 18 months from application to public presentation, 1992
previous data is not electronized. Table 2. indicates the demography of the theme code. The number of a
theme code head shows technological field. Fig. 1. indicates Trends in the number of applications of the
patent granted the theme code 5K030 and the transition of the number of theme codes used. The
number of applications increased year by year in the 1990s. A peak of 3940 submissions in 2000, the
number of applications decreased since then. Fig. 2. indicates the proportion of theme code by year; (a)
in left is top ten and (b) in right is top 2nd -10th. From the result of time series visualization, there is a
trend in application theme code. For example, 5B089 is a peak around the year of 1996, 5B084 is
around 2000, 5K033 is around 2004, respectively. 5B089 is the category of computer data
communication, 5B084 is information transfer between computers, and 5K033 is a mobile radio
communication system, respectively.
Target category
Target data
Term
Number of Theme code
Number of Records

Table 1 Configuration of the Target Data
5K030 (Wide area data exchange)
Published unexamined patent application
1992/01/01~2011/12/31
2,577
47,599

Table 2 Configuration of the Target Data
Number of Records
Total Number of Theme codes used
2 (Others)
3 (Machinery)
4 (Chemistry)
5 (Electricity)

47,599
363
58
35
12
258
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Figure 1 Trends in the Number of Applications of the Patent and Theme Code Granted the Theme Code 5K030

Proceedings of the 11th International Conference on Innovation & Management

60%

·1073·

18%

(a)

(b)
16%

50%
14%
40%

12%

10%
30%
8%
20%

6%

4%
10%
2%
0%
1992

1996

2000

2004

2008

0%
1992

1996

2000

2004

5K030

5B089

5B084

5K201

5K033

5B089

5B084

5K201

5K033

5K034

5K067

5K101

5K051

5C062

5K067

5K101

5K051

5C062

Figure 2

2008
5K034

Proportion of Theme Code by Year; (a) Top Ten; (b) Top 2nd -10th.

4 Experimental Results
This chapter describes the analysis the patent of the target data category. Complete graph is created
in theme code given to each patent. This graph is unweighted indirected graph. Fig. 3. indicates the
example of the graph with the patent information. Fig. 4. Indicates the complete graph in 1999
submission. It turns out that two or more nodes called a hub with many degrees to the central part of the
graph exist. The node with few degrees is arranged in the graph neighboring parts. Any graph of the
year from 1992 to 2011 turned into a graph of the same form as a result. The transition of a cluster
coefficient and mean distance is shown in Fig. 5. Cluster coefficient is as high as 0.7 or more and the
average distance is as short as less than 2. Thereby, it is possible that the graph of patent theme code is
equipped with the property of a small world.
The density and transivity of a graph for every year is shown in Fig. 6. The number of use theme
codes for every year is 3 at the maximum (1999 year: 201 theme codes) and the minimum (2011 year:
63 theme codes).
Although there is a difference more than double, any year is about 0.1, and graph density hardly
changes but forms the sparse graph. Therefore, transitivity is also 0.35. Although the nearby low value is
taken, it is plunging from 2004 to 2006 to further 0.25. The primary factor of a transitivity sudden drop
can be considered that the number of the theme codes given ranging over two or more patents decreased
based on the following issues; the graph density and the number of use theme codes are not changing so
a lot, and the cluster coefficient in Fig.5 is increasing rapidly in the year of 2005. Since the application
number itself decreasing, the patent application from the same field decreases and the patent in every
affair is considered to be the patent with the feature.

Figure 3
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Example of Complete Graph; Patent Application Number 1999-110039
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5 Concluding Remarks
This paper the distribution of the theme code given patent application and the number of patent
submission are analyzed with the patent publication data labeled the theme code 5K030 (Wide area
data exchange).
Furthermore, the graph which made the theme code the node was created for every year, and the
density, transitivity, and cluster coefficient which shows the structural aspect of a graph were calculated.
As a result, the following points are captured;
(1) Serial transition of the theme code used reflects technical trends.
(2) The network which made the theme code the node has the property of a small world.
(3) As for the sudden drop of the transitivity from 2004 to 2006, it is considered to be a factor by a
reduction in the patent application that the patent application from the same field decreased.
In this paper, since it is used as a keyword of patent search with a theme code, only the patent
submitted in Japan is focused. Our future work includes as following issues;
a) Analysis in consideration of F term which added published Japanese translations of PCT
international publication of patent applications and a re-official announcement patent to the candidate
for analysis
b) Verification about the character of a scale-free network
c) Detailed network analysis for every application year, and other fields
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Abstract: We present a method for improving the lack of creativity existent on middle schools in China.
Actual teaching methods at schools does not focus on fostering student’s imagination, setting efforts in
other priorities when educating students from all ages. We analyzed the results of a quantitative
examination applied to students categorizing feelings about their educational institution by mapping
relations of pairs of data; students proposed several words and then voted for two of which fitted on
their accumulated emotions divided into there categories. Creativity theory and experts believe that kids
have tremendous talents and schools squander them (Sir Ken Robinson, 2006). Schools are responsible
of fostering student’s ability to innovate but actually they are not improving much; and this is not
particularly a country problem, oppositely it is a worldwide situation. Due to this circumstance, we
analyzed the educational cycle in China intending to find the mainstay relations between student's time
consumption and student’s creative output from the daily school routine.
The basis role of parents in home teaching and the possible effects “Hackschooling” or
“Homeschooling” can have on students life and education are key as expected solution to the lack of
creativity being advocated by schools in the short and middle-run; finding better ways to accomplish the
same goals outside of the educational establishment.
In a second procedure, we will examine the success of Finland in Hackschooling as comparison,
and evaluate the chances of adapting and introducing Finland Hackschooling Principles in China as an
Innovation Multiplier on child’ lives.
Key words: Hackschooling; Design Thinking; Creativity Fostering; Education

1 Introduction
Children and teenagers in China are living the most intensive stimulating period in the history.
They are being besieged with information and coerced for attention from technology. Schools are
punishing and anesthetizing kids through education, instead of waking them up. Internet is a new
cultural phenomenon in Mainland China and its penetration has risen from 45.8 percent by December
2013 (with 618 million users) to 46.9 percent by June 2014 (with 632 million users) with teenagers as
mainly users whom actually attend to schools everyday for get information from the teacher heads.
Questions arise such as “is it worth for students to attend to schools full-time?” “What is the role of
schools when there is an information surplus around students?” and “which are the next steps for
schools to fit in today’s needs?”.
“All kids have tremendous talents and we squander them. Creativity now, is much important in
education as much as literacy and we should treat it with the same status. Kids are not frightened of
being wrong. Now, I don't mean to say that being wrong is the same thing as being creative. What we do
know is, if you're not prepared to be wrong, you will never come up with anything original. They have
become frightened of being wrong. And we run our companies like this, by the way. We stigmatize
mistakes. And the result is that we are educating people out of their creative capacities. We don't grow
into creativity; we grow out of it. Or rather, we get educated out if it” —Sir Ken Robinson, 2006.
Creativity is defined as the use of imagination or original ideas in the production of something
original and worthwhile (Csikszentmihalyi, 1999, 2000). Theories of creative process has been largely
studied in cognitive sciences, being empirically focused in how creativity is ensued; increasing its value
in the information era, and becoming a primary rationale for education at various levels. Mass Education
including National Education Systems has gone beyond the fundamentals to diversification methods
promoting creative thinking, but emphasis on students today is not enough to push their creativity
forward. Teachers do not have a unified view of creativity and their conceptions-in-action for creativity
may differ dramatically (Lev-Zamir and Leikin, 2012); teaching teachers “how to teach” for fostering
student’s creativity (Levav-Waynberg and Leikin, 2011) will be the next tendency, but home-teaching
can act as a major responsible variable developing creativity when schools can not. Considering that
students must comprehend how to respond to new problems instead of recurring to their knowledge for
get old solutions (Kline, 1991), creativity and innovation are strictly related terms and creative thinking
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acts as the variable in charge of motivating curiosity and interest on students. Creativity happens in
discerning that there is something to be explored.
In the other hand, innovation basis is about finding a better way of doing something (Wong, 2013).
But what Schools are doing today, effortlessly, correspond to a negative attempt of conceiving neither
innovation nor replication principles on student minds. Emphasis prescribed to sciences, history and
literature, among others, does not give wide opportunity to creative thinking due to the closed
possibilities of questioning the knowledge. Knowledge is trespassed from teachers to students in a
unidirectional way, with no possibility to interaction, exploring, questioning or debating; then, when do
students create? When do students change their passive observer status into creators? When do they step
out of the frame? When do they get challenged? Do teachers encourage them enough to do things?
Students in China are succeeding with the right answer or failing with the wrong one.

2 Literature Review
Hackschooling is a new concept. There is no previous related research in Hackschooling but in
fostering student creativity and creativity theory; we considered these two key concepts as starting
points. While there has been no consensus on an exact definition of creativity in the literature, most
definitions have usually included the elements of “novelty” and “appropriateness” (Hennessey &
Amabile, 2010; Plucker & Beghetto, 2004). Recent theories emphasize an interaction among several
elements that together represent the creative ability; examples include the systems approach
(Csikszentmihalyi, 1996), the componential model (Amabile, 1996), and Sternberg’s investment model
of creativity (Sternberg & Lubart, 1993, 1995, 1999). Several factors influence creative behaviors and
achievements, such as cognitive together with personality, motivation, and environmental factors (Cho,
Chung, Choi, Suh, & Seo, 2011). Bramwell, Reilly, Lilly, Kronish, and Chennabathni (2011) suggested
also that teachers’ intelligence (with some particular characteristics such as hard-working,
nonconforming, knowledgeable, intuitive, confident, flexible, and energetic) — intrapersonal and
interpersonal — motivation, and values are crucial factors in their commitment to creativity (Bramwell
et al., 2011). Fostering creativity and critical thinking should be part of the teaching of all school
subjects.

3 Overview and Objectives
We examined data from surveys conducted to three hundred students divided on equal parts of
twelve, thirteen, and fourteen years old; in seventh, eight, and ninth grade, respectively. The main
characteristic of our data corresponds to a list of thirteen “feelings about students’ life in the school”;
categorized in positive emotional reinforcements, negative emotional reinforcements, and negative
physical reinforcements. Our goal is to analyze feelings and their combination by age, understanding
how the results suggest the existent need of a creative thinking environment and a customized
educational model. The key of the analysis lies in repeating the study in different schools and grades,
with the intention of demonstrating the repeatability of the results. Our method consists of three stages:
environment evaluation, student survey, and data blending into hackschooling concept.
Model the Hackschooling concept requires consideration of strict external and internal variables.
We seek to estimate the results we can achieve considering the major quantity of variables given a
particular orientation. A disadvantage of this measure approach is that it is not invariant. It is preferable
to have a measure that does not change as we change the viewpoint, since this allows for much more
efficient optimization of the concept. Environmental data was collected day after day during two thirty
days cycle periods and then interpreted and indirectly applied. Once data was adjusted, our next step is
to estimate the extrinsic parameters. In the first stage of our analysis, we evaluated external factors able
to alter the propitious and consider them before examining the survey results.
Our final phase is to create a novel concept and orientations as we discussed in the previous section.
There are two main positive implications. First, we do not need to change teachers behaviors or
personality. Second, we do not need a supportive educational environment. Institutional constraints on
creativity enhancement are a reality, and they often outweigh the teachers’ desire to foster creativity
(Andiliou & Murphy, 2010; Sawyer, 2012). This study has shown that enhancing creativity in Chinese
Primary Students through Hackschooling does not present major difficulties, so it can be done. It is best
achieved by a combination of the parent’s own attributes, a supportive school environment, and
understanding teachers.
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4 Data
For every part of the frame concept, our task is to determine handful inputs, which, when framed
into the final concept and after improvements, outputs an acceptable frame. The data consists of
qualitative variables where students were asked to categorize “feelings about their educational
institution” by mapping relations of pairs of data; students proposed several words and then were given
two votes, used on options that fitted on their accumulated emotions divided into three categories.
Students are twelve, thirteen, and fourteen years old, all of them Chinese from a particular educational
institution. They all live in the institution during the week and their daily study time is approximately
ten to fifteen hours.
The feelings offered in the query were “beautiful”, “pressure”, “teacher”, “ugly”, “friendly”,
“boring”, “interesting”, “sad”, “food”, “busy”, “good”, “hard”, and “tired”. These feelings were
categorized into three different groups: positive emotional reinforcements, negative emotional
reinforcements, and negative physical reinforcements. We also make a subjective categorization of the
feelings into “innovation supporting” and “innovation preventing”. As innovation supporting feelings
we consider “beautiful”, “pressure”, “teacher”, “ugly”, “friendly”, “boring” and “interesting”. As
innovation preventing feelings we consider “sad”, “food”, “busy”, “good”, “hard” and “tired”. We use
the data to analyze the overall feelings students have for their educational institution and how these
feelings progress during the last three years spent in the school before graduating from middle school.
These findings are then used to analyze how innovative students consider their educational environment
and how schools’ influence affects that feeling.

5 Findings
We present our results as a group of suggestions able to create a well-rounded educational
experience to students from twelve to fourteen years old. Findings from the data suggest plausible
feelings students have during the years spent in their educational institution. Below we present
preliminary findings as a collection of figures and comments, respectively.
Figure 1 shows the amount of votes for different categories. The negative emotional reinforcements
have the most votes, second being the negative physical reinforcements category and last the positive
emotional reinforcements category. Figure 2 has the number of votes for different words separately. The
words “boring”, “friendly” and “pressure” get the highest number of votes and the words “sad”, “teacher”
and “good” get the smallest number of votes. High number of votes for words like “boring” and
“pressure” suggests strong differences between the abilities of the students.

Figure 1

The Overall Results Show Equally Divided Opinions

Figure 2

Opinions are Equally Mixed
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Negative emotional reinforcements would have smaller weight without the high number of votes
for the boring opinion. In many cases, the negative and positive views of the same thing have equal
amount of votes.
This suggests significant differences between students in their abilities.

Negative feelings

Negative physical

Positive emotions
Figure 3

The Positive Emotions and Negative Physical Feelings Get Stronger and Negative Feelings Get
Weaker

Figure 3 analyses the trends for the three different categories during the years spent in the school.
Negative feelings have a significant drop when we move from the first year students to the third year
students. On the contrary the positive emotions and the negative physical reinforcements gradually
increase during the years. This appear to signal a good innovative environment in the school that
improves during the years, but we need a more detailed analysis of the trends by analysing the feelings
separately.

Figure 4

Teacher

Sad

Ugly

Boring

Hard

Trends for Negative Feelings Follow The Results Of The Overall Trend. The Word “Hard” Is A
Small Exception; It Strengthens From 13 To 14 Years.

Figure 4 analyses the trends of negative feelings during the years. Like the overall trend for
negative feelings, with the exception of the word “hard” all the feelings decrease during the years. Very
unified results strengthen the conclusion of decreasing negative emotional reinforcements during the
years.

Pressure
Figure 5

Tired

Busy

Food

Trend for Negative Physical Reinforcement is More Interesting
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When different feelings are analysed separately, we can see the rise of the negative physical
reinforcements solely because of the strong rise of the word “pressure”. Otherwise all the words stay
approximately at the same level.
Figure 5 analyses the trends of the negative physical feelings. In this figure we can see the
importance of analysing words separately. The increasing trend of the negative physical reinforcements
is solely due to the strong increase in the feeling “pressure”. Otherwise all the negative physical
reinforcements stay approximately at the same level during the years. The strong increase of the feeling
“pressure” accompanied with the decrease of the overall negative feelings is interesting. Although the
pressure increases for students, their negative feelings are not increasing. So the students do not consider
the pressure as a negative thing for their studies and life in the school.

Good

Beautiful

Interesting

Friendly

Figure 6 The Rise of the Positive Feelings Mainly Happen Because of the Rise of the Words “Good” and
“Friendly”. The Other Two Variables, “Beautiful” and “Interesting”, Maximize Their Values in the Middle
Year and Significantly Drop to Both Directions

Figure 6 analyses the trends for positive feelings. The increase of the positive feelings mainly
happens due to the increase of the reinforcement “friendly”. The feeling “good” is also somewhat
increasing but the variables “beautiful” and “interesting” are strongest in the second year and
significantly decrease during the last year. The increase of the feeling “friendly” probably happens
because of the stronger friendship bonds between students among years.
We make a subjective division of the feelings to “innovative feelings” and “uninnovative feelings”.
The division is based on our experience in what factors enhance or could enhance student’s creativeness
and what factors are risk to that. In the innovative feelings we list the feelings “beautiful”, “pressure”,
“teacher”, “ugly”, “friendly”, “boring” and “interesting”. In the uninnovative feelings we list the
feelings “sad”, “food”, “busy”, “good”, “hard”, “tired”.

Innovative feelings

Uninnovative feelings

Figure 7 When Words Are Separated According to Their Indication Of Innovativeness, Changes Are More
Modest

There is a small decrease of uninnovative feelings and a small increase of innovative feelings.
Figure 7 analyses how the innovative feelings and the uninnovative feelings change during the
years. The changes are much smaller than in the previous figures, but there is a gradual decrease of the
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uninnovative feelings during the years and a gradual increase of the innovative feelings during the years.
Results are interesting when we remember the strong increase of the “pressure” feeling. So clearly the
feeling of pressure can increase the innovativeness of the study environment.
12

Figure 8:

13

14

The Progress of Innovative Feelings

We clearly see that the feelings have to be analysed separately to make the correct conclusions.
“Pressure” and “friendly” rise significantly during the last year, while boring decreases gradually during
the years.
Figure 8 analyses the innovative feelings separately. Here we see how the feelings “friendly” and
“pressure” jump in the last year and these two feelings are the main source of innovative feelings during
the last year. Feelings as “interesting” and “beautiful” are the most innovative during the first year and
the feelings “ugly” and “boring” are the most innovative feelings during the second year. So there are
clear differences between the years and to make correct conclusions, we have to analyse the innovative
feelings separately.

Figure 9 The Progress of Uninnovative Feelings. Word “tired” Gets Gradually More Votes During the Years,
While “Busy” and Especially “Sad” Significantly Decrease During the Years.

Figure 9 compares the uninnovative feelings between the study years. In the last year, the feelings
“tired” and “good” are the main constituents. In the second year the feelings build up from three words:
“tired”, “busy” and “food”. In the first year the strongest feelings are “sad”, “food” and “hard”. Again
we see that we cannot just compare the overall trend of the innovative and uninnovative feelings. We
have to analyse the feelings separately to understand how students’ feelings progress and how that might
affect the innovativeness of the study environment.

6 Future Research
Future research needs to evaluate the relative success of the greater emphasis on creativity as a goal
in general education in China. It is also recommended that research should explore the short-term,
mid-term, and longer-term impact of increasing a focus on creativity fostering in all pre-service and
in-service homeschooling programs; and on providing teachers with practical guidelines for
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incorporating creativity into specific school subjects and line it with it.
The small sample size limits the extent to which findings can generalize to other populations. Also,
the study was based on surveys, and depended in a major part on data coming from the students’
self-answering. Self-answering often tends to be subjective, so the picture would be more complete if
other perspectives can been included — for example, data from observations — Finally, while the
personal and environmental factors that emerged here are clearly influential, they are not necessarily the
only variables in the parents’ abilities to foster and support students’ creativity.

7 Conclusions
The need for creative individuals is strong and growing in China, as competition becomes the new
normal, economies around the world become increasingly connected, and firms search for new sources
of value creation (e.g. Florida, 2004; Kotz, 2011). Shaping, foster, and cultivate creative capabilities in
students is key today. Parents identify several important factors that affect their ability to foster
creativity in the students. Some factors, such as their personality and the environment of the school are
not modifiable; other aspects are open to change. Creative parents can affect the situations in which they
work, applying their talents to changing or modifying the circumstances and increasing the range of
opportunities. Creativity is an attribute that should be found in most parents. Important qualities evident
here and in the literature include intrinsic motivation, and a clear sense of purpose. These factors are
reminiscent of variables suggested within the componential framework of creativity (Amabile, 1996)
where an appropriate level of task motivation, creativity-relevant skills, and domain-specific skills can
result in more creativity.
The present study findings cannot suggest any relation between parent’s education and their
creativity fostering practices, literature suggests that are strictly related. Parents’ personal characteristics
and attitude towards creativity can directly shape their objectives when hackschooling.
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Abstract: The present era is the era of knowledge. Knowledge is considered as the most important and
fundamental competitive factor. Innovation is identified as a survival factor of technology companies
and knowledge-base enterprises. In a knowledge-based world, knowledge management (KM) plays the
critical role in innovation of knowledge-base enterprises. In fact, organizational managers have found
that successful innovation is knowledge-based innovation. knowledge management is defined as
recognition, acquisition, sharing, development, application, maintenance and creation of knowledge
through the concept of innovation. Innovation research express “To be successful in business the
company require innovation”. The purpose of this study investigates the relationship between
knowledge management and innovation in science and technology park at the University of Tabriz. The
present research in terms of purpose, applied and in terms of nature is descriptive and correlational
research. The findings indicate a significant and positive relationship between knowledge management
(KM) and Innovation(Product, Process, Incremental, Radical). Therefore, pay more attention to
knowledge management will increase innovation.
Key words: Knowledge management; Product Innovation; Process Innovation; Incremental Innovation;
Radical Innovation

1 Introduction
1.1 Knowledge management
In the 21st century, successful organization have to be competitive, fast paced, first-to-market, and
global in nature. Creating strategic advantage requires a new type of organization that has the capability
to creative knowledge to maximize organizational competitiveness and strategic success. knowledge,
like any other resource, is viewed as a resource that is critical to an organization survival and success in
the global market. Organizations should have mechanisms to create knowledge and knowledge
management as an asset. However, the bulk of organizations still have not approached knowledge
management activity formally or deliberately. The cause of this inattention could be that most
organizations are struggling to comprehend the KM concept. KM is still definding itself because the
body of theoretical literature and research in this area is small, but growing (skyrme2001).
One of the key factors that distinguishes the intelligent business enterprise of the 21st century is the
emphasis on knowledge and information. Unlike businesses of the past, the fast, high-tech, and global
emphasis of businesses today requires the ability to capture, manage, and utilize knowledge and
information in order to improveefficiency, better serve customers, manage the competition, and keep
pace with never-ending changes ( Chase1998).
The importance of knowledge can not be ignored in today's complex global environment. The
importance of knowledge to the complex, competitive and global business environments which exist in the
21st century cannot be overemphasized, and those business that know how to effectively acquire, capture,
share and manage this information will be the leaders in their respective industries (Davenport &prusk,1997).
Knowledge management is an emerging, interdisciplinary business model dealing with all aspects
of knowledge withinthe the context of the firm, including knowledge creation,codification,sharing,and
using these activities to promote learning and innovation.It encompasses both technological tools and
organizational routines of which there are a number of competents, darabases,and software,facilitating
knowledge growth, transferring knowledge to other parts of the organization,and measuring the value of
knowledge assests and the impact of knowledge management ( Leonard 1990).
Knowledge management is becoming very important for many reasons.To serve cutomers well and
to remain in business, companies must reduce their cycle times, operate with minimum fixed assests and
overhead(people, inventory and facilities), shorten product development time, improve cutomer service,
empower employees, and deliver high quality products,enhance felexibility and adaption, capture
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information, create and share knowledge. None of these actions are possible without a continual focus
on the creation, updating, availability, quality and use of knowledge by all employees and teams at work
and in the marketplace.( Leonard 1990). Seven knowledge layers are possible in organizations as
described in Table 1( Gupta & Sharma 2004).
Table 1

Level Key
Customer Knowledge
Stakeholder Relationships
Business Environment
Insights

Organizational Memory
Knowledge in Processes
Knowledge in Products
and Services
Knowledge in People

Seven Knowledge Levels
Activities
Developing deep, knowledge-sharing relationships.
Understanding the needs of your customers’ customers.
Articulating unmet needs. Identifying new opportunities.
Improving knowledge flows between suppliers, employees, shareholders,
Community etc.
using this knowledge to inform key strategies.
Systematic environmental scanning, including political, economic, technology,
social and environmental trends.
Competitor analysis.
Market intelligence systems.
Knowledge sharing.
Best practice databases.
Directories of expertise.
Online documents, procedures and discussion forums,. Intranets.
Embedding knowledge into business processes and management.
Decision-making.
Knowledge embedded in products. Surround products with knowledge, e.g., in
user guides, and enhanced knowledge-intensive services.
Knowledge-sharing fairs.
Innovation workshops.
Expert and learning networks.
Communities of knowledge practice.

Knowledge management is acquire correct knowledge to the appropriate people, in appropriate places at
the right time, so that they can to achieve the organizational goals make best use of the
knowledge(kazempour,2014).Knowledge management has been shown to a powerful ingredient in the success
of organizations. If companies can create, manage and apply organisational knowledge, they can sustain their
competitive advantage (Davenport & Prusak, 1998; Desouza & Evaristo, 2003; Nonaka & Takeuchi, 1995). KM
initiatives have, therefore, gained popularity in organisations (McAdam & Leonard, 2001).

1.2 Knowledge management paradigms
Due to the interdisciplinary nature of of knowledge management, research and theories reflect two
basic paradigms:
1) Technology
2) Social–Organizational
These two paradigms are also known by the name of technical/computer and organic. As shown in
Table (2) is observed, organic paradigm emphasizes on non- computing science disciplines and group
dynamics found in the environment and raises the importance of human resources. In this regard, the
interaction of people, work structures, organizational processes and organizational culture are important
factors. All of these factors emphasize to the requirements of understanding context and the environment
in which knowledge management systems located. Technical/computer paradigm relate to pre-defined
models and assumptions, and latest software and hardware. This approach reflects the view of
Malhotra (1998) about knowledge.
Rank

Table 2 Features of General Paradigms of KM
Organic paradigm
Technical/computer paradigm

1

Socialization-organizational

Technological

2

Human-oriented

Technical oriented

3

Non-linear (discrete)

Linear (mechanical)

4

Explicit and implicit

Only explicit

5

Dynamic

Static

6

Adaptability

Optimizing
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Hazlet with regard to the interdisciplinary nature of studies and theories classifies into two
paradigms. First, technologic paradigm and second, social-organizational paradigm, these two are also,
known as technical/computer and organic paradigms. Later, some other paradigms were added to these.
Characteristics of all KM paradigms are presented in Table 2 (Hazlett et al., 2005)
1.3 Innovation
Innovative meant to provide new products and services resulting from creative use in various work
areas of the company. Also innovation is the successful application of creative ideas in organizations
(Rhee et.al, 2010). Innovation is very important for companies and organizations, because it can provide
a sustainable competitive advantage for them (Weerawardena, & Julian, 2006). Many organisations are
facing competitive challenges owing to the rapid pace of technological change. Industries dependent on
highly sophisticated technologies or competing globally are particularly vulnerable to the need for
continuous and rapid alternations in organizational activities (Teece, 1998). Because of these conditions,
management theorists and practitioners alike have called for more creativity and innovation in product
lines, management practices and production processes (Damanpour, 1991; Ettlie, 1990; Parnaby, 1991).
Bates and Khasawneh (2005) suggested that innovation is equated with the adoption and application of
new knowledge and practices, including the ability of an organisation to adopt or create new ideas and
implement these ideas in developing new and improved products, services, and work processes and
procedures. Innovation, then, is considered an intangible resource that is very difficult to imitate. Such
resources constitute an organisational capital, a source of competitive advantage.From the perspective of
competency, organisations with innovative competency can transform employee knowledge and ideas
into products and services tailored to customer needs and into creative production of goods and services.
Such innovations are manifested in a new product, service,technology and administrative practice
(Zaugg & Thom, 2003).
Gopalakrishnan and Bierly (2001) were classified innovations into three categories: Management
and technical innovations, process and product innovations and radical and incremental innovations.
Yamyn et al (1999) organizational innovation in three dimensions were classified: administrative
innovation, product and process. Prajogo et al (2004). identified two types of innovation: Productperformance innovation and process innovation. As a result in all this classification has been
emphasized on product innovation and process innovation.
Product innovation is development of new products, changes in design of established products, or
use of new materials or components in the manufacture of established products. A process innovation is
the implementation of a new or significantly improved production or delivery method. This includes
significant changes in techniques, equipment and/or software.
The two primary categories of innovation are radical and incremental. Radical innovation tends to
replace existing ideas, products, services, or processes. They are innovations that are very different or
even revolutionary and they replace existing ideas, products, services, or processes and perhaps lead to
markets that were previously nonexistent. Radical innovation can lead to massive changes in an industry
and to what is referred to as creative destruction in the marketplace. Incremental innovations involve
smaller improvements in ideas, products, services, and processes. They are like adding unique features
to a product or service. But even incremental improvements can have a radical effect on the
marketplace.
1.3.1 Knowledge management and innovation
Knowledge as the most important factor of competition is raised and in addition to knowledge,
innovation is the most important factor for the survival of the company, is known. In the literature
related to innovation, knowledge as an important component of the innovation process has been
introduced (Galunic & Rodan, 1988., Grant, 1996) and the importance of knowledge management and
its relationship with innovation has been widely confirmed (Hall & Mairesse, 2006). Effective
management of knowledge makes easy knowledge community and change need for innovation flow, in
addition increases innovative functions through the development of new insights and capabilities
(Nonaka & Takeuchi, 1995., Motwani et al., 2005., Wong, 2005). So knowledge management plays a
key role in supporting and fostering innovation knowledge management is a very valuable concept that
provides the foundation for innovation. Knowledge management for successful production of new
products and innovation in companies is necessary. Innovation is also able to convert tacit knowledge
into explicit knowledge (Aranda & Molina, 2002). So its need that the companies have an organization
and value form and help to this transfer (transfer of tacit knowledge into explicit). That is why
knowledge management is necessary to encourage innovation. The first task of innovator companies is
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re combining knowledge and available resources and discovery of new knowledge (Galunic & Rodan,
1998., Nonaka and Takeuchi, 1995). Exploration and exploitation of knowledge can lead to innovation
and achieve competitive advantage in their businesses (Swan et al, 1999., Hall &Andriani, 2002.,
Levinthal &March, 1993., March, 1991). Knowledge management can improve performance and
innovation in new products.
Yang (2005) Concluded that the integration and innovation of knowledge, increases the
performance of new products. Brockman & Morgan (2003) Stated that knowledge management can
improve performance and innovation in new products. With reference to the views of Gloet &Terziovski
(2004) exists strong and positive relationship between human approach of knowledge management and
innovation. However not exists, a positive relationship between knowledge management based on
information technology and innovation. Gilbert &Cordey (1996) concluded that the application of
knowledge management, encourage innovation in organizations. Lin &Lee (2005), innovation and
knowledge management aspects of business examined and found to have a positive impact knowledge
management applications on innovation, however, less impact process of knowledge transfer on the
innovation as demonstrated. But in many studies also positive relationship between knowledge transfer
and innovation confirmed and concluded that the transfer of knowledge can have a significant impact on
innovation (Hall &Andriani, 2002., Liebowitz, 2002., Nah et al, 2002). Prajogo et al (2004)
acknowledged that knowledge management have a significant positive impact on innovation, as well
product and process innovation. Previous studies about the technological aspects of Human Resources
or social aspects of knowledge management has been a lot of emphasis on the impact of knowledge
management on innovation. Experiencebased on tacit knowledge plays an important role in the
innovation process because this experiences represents a significant portion of knowledge. Ttacit
knowledge that no official capacity and transmission through written records, is kind of knowledge that
in the individual brains of the organization in the form of technical skills. This knowledge includes part
of the long process learning that is achieved often with a systematic understanding from a technology or
process. The importance of tacit knowledge is difficult to imitate by competitors. This knowledge is an
important element in industrial cooperation. It is also one of the main organization challenges is
achieving the proper balance between tacit and needed explicit knowledge for integrating organization
processes. There are situations in which conversion tacit knowledge to explicit knowledge is not
complete. In addition, a certain level of trust and intimacy is necessary to transfer. This trust and
intimacy requires diagnosis of relationship network to created source for combine and exchange
knowledge and promote innovation (Nahapiet &Ghoshal, 1998). The most basic role of tacit knowledge
in the innovation process is hidden. The most basic role of tacit knowledge in the innovation process is
hidden. Clearly, in the early phases of innovation (exploration and production ideas) rate of intangibles
is high. therefore possible that the transfer of tacit knowledge in the early stages of innovation is
important. It is clear that performance of Knowledge Management especially knowledge distributed on
innovation and financial success of the organization is effective (Wong, 2005). Many innovation studies
have shown that the integration of knowledge, inside and outside of organizational, improved
innovation (Wu et al, 2002). Another aspect of the relationship between knowledge management and
innovation impacts of KM on different types of innovation. Darroch and Mc Naughton express that
different types of innovation requires different strategies of KM. With reference to the findings of their
research, knowledge management can lead to successful a variety of innovations. Further studies on the
role of of KM on incremental and radical innovations have been done. In the case of radical innovations,
the main role of KM is recombine knowledge assets and create new ideas and in fact, discovered new
knowledge (Nonaka &Takeuchi, 1995., Swan et al, 1999., Hall &Andriani, 2002). Also incremental and
process innovations heavily rely on existing knowledge. Innovation process takes place continuously
(Demarest, 1997) and determined by investing in new production techniques or reorganizing structures,
Therefore, knowledge management approaches that emphasize on exploitation of existing knowledge
assets, in fact encouraging incremental innovation (Alavi &Leidner, 2001., Gold et al, 2001)
1.3.2 Knowledge management and innovation from the perspective of production
The new product development process is not only a sequential list of activities but also a dynamic
and complex process closely linked to knowledge management (Bahemia & Squire 2007, 3).
Schumpeter (1934)attributed the emergence of new products and processes to new recommendations of
knowledge.In the wake of fierce global competition, rapidly changing technology and fragmented
markets, the primary means to sustain competitive advantage for most firms is their ability to learn and
apply new sources of knowledge (lei et al 1997). Knowledge is the vital factor of production in today’s
world of advanced technology. Knowledge is not only power but also represents wealth. In the light of
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this statement, the most needed labour force today is that which has appropriate knowledge management
skill (Earl, 2001). Knowledge management has the most important role in improving production and
services processes. Knowledge management plays an important role in producing the high quality goods
and provides a desired method of manufacturing. In this context ,knowledge is more important than
the customer and management. value creation helix of learning - knowledge shows conversion process
of learning to value. Based on helix, Organizations must learn from the market and transform the
learning to knowledge and apply the knowledge in the production process and create value.( Gupta &
Sharma 2004).

Figure 1

Value Creation Helix of Learning – Knowledge

Tacit knowledge inhabits in the mind of people such as mental models and technical skills. If tacit
knowledge do not convert into explicit knowledge and do not share knowledge in the organization
have a low value. Organizations can affect their behavior and achieve innovation through access, share,
and use explicit and implicit knowledge. (Motwani et al2004).
1.4 Preliminary model and research hypotheses
Radical innovation

Knowledge
Mnagement

Product Innovation

Incremental
innovation

Process Innovation
Figure 2

Model of Study

1) There is a significant relationship between knowledge management and Radical
innovation.
2) There is a significant relationship between knowledge management and Incremental
innovatio
3) There is a significant relationship between knowledge management and product innovation.
4) There is a significant relationship between knowledge management and innovation process.

2 Research Methods
The overall objective of this study was to investigate the effect of knowledge management on
innovation in companies and organizations. Given the subject matter and purpose, cross-correlation
method is used. Data collected by questionnaire that adjusted according to the research literature, to
confirm the validity was used Opinion of professors and experts. To evaluate the reliability of
questionnaire distributed 30 questionnaires among the target population and by using the SPSS software
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Cronbach's alpha were measured. The questionnaire consisted of 40 questionsthat 12 questions related to
the independent variables (knowledge management) and seven questions were designed for each of the
four dependent variables.
Target population included staff and managers of 32 companies knowledge base in Science and
Technology park of Tabriz university and 22 technological and Scientific Core units that located in
Information and Communication Technology of Tabriz university. Using a two-stage cluster sampling,
150 questionnaires were distributed among the participants. 120 questionnaires that answered
completely, were analyzed.

3 Research Findings
In the first stage of analysis, The reliability was assessed using Cronbach's Alpha, result
demonstrates that reliability of the questionnaire is good.
Table 3 Cronbach's Alpha of Variables
Cronbach’s alpha Mean-by the elimination of scale

variables

Corrected correlation

Radical innovation

0/833

5/840

0/387

Incremental innovation

0/727

4/009

0/753

Process Innovation

0/737

4/911

0/754

Product Innovation

0/714

4/631

0/817

Knowledge Mnagement

0/841

5/643

0/377

Table 4 Indices of Central Tendency and Dispersion Independent and Dependent Variables
Variables
number
Mean
SD
Minimum
Maximum
Radical innovation

120

4/0503

0/64899

3/16

5/74

Incremental innovation

120

4/2949

0/88778

2/83

6/32

Process Innovation

120

3/4068

0/64315

2/45

4/58

Product Innovation

120

2/9817

0/67774

2/00

4/47

Knowledge Mnagement

120

4/5939

0/72727

3/46

6/16

Table 5

Demographic Characteristics of Target Population
No. of
Companies

No. of
staff٭

Electrical (Telecommunication,
Electronics, Power)

18

Computer (Hardware, Software)

Field of Activity

Sex

Degrees

Age
20
25

25
25

More
than 30

M

F

BS

MS

Other

45

36

9

33

11

1

14

25

13

40

19

21

24

4

12

22

15

3

IT

5

15

8

7

10

1

4

9

6

-

Architecture and urbanism

3

4

4

-

1

3

-

3

1

-

Aerospace

2

1

1

-

1

-

-

1

-

-

Management and Marketing

4

7

7

1

6

1

-

5

2

-

Other fields **

9

8

8

-

5

-

3

-

2

6

*Order to the number of employees: Number of people in each cluster that have completed study questionnaire.
** A number of government agencies and factories, that has been established Office of Research and Development
in Science and Technology Park of Tabriz University.

3.1 Hypotheses Test
1) There is a significant relationship between knowledge management and radical innovation.
Test results showed that the Pearson correlation coefficient between management as (independent
variable) and radical innovation (as the dependent variable) is equal 0/82 that Indicating a direct
correlation between the two variables and significant relationship between the variables.
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Table 6 Pearson Correlation Test Results Knowledge Management and Radical Innovation
Radical Innovation
knowledge management
Pearson correlation (r)

0/82

Significant level

0/000

N

120

2) There is a significant relationship between knowledge management and incremental
innovation.
Test results showed that the Pearson correlation coefficient between management as (independent
variable) and incremental innovation (as the dependent variable) is equal 0/60 that indicating a direct
correlation between the two variables and significant relationship between the variables.
Table 7 Pearson Correlation Test Results Knowledge Management and Incremental Innovation
Incremental Innovation
knowledge management
Pearson correlation (r)

0/60

Significant level

0/000

N

120

3) There is a significant relationship between knowledge management and product innovation.
Test results showed that the Pearson correlation coefficient between management as (independent
variable) and product innovation (as the dependent variable) is equal 0/78 that indicating a direct
correlation between the two variables and significant relationship between the variables.
Table 8: Pearson Correlation Test Results Knowledge Management and Product Innovation
Product Innovation
knowledge management
Pearson correlation (r)

0/78

Significant level

0/000

N

120

4) There is a significant relationship between knowledge management and Process innovation.
Test results showed that the Pearson correlation coefficient between management as (independent
variable) and process innovation (as the dependent variable) is equal 0/72 that indicating a direct
correlation between the two variables and significant relationship between the variables.
Table 9 Pearson Correlation Test Results Knowledge Management and process innovation
Process Innovation
knowledge management
Pearson correlation (r)

0/72

Significant level

0/000

N

120

Test results showed that the Pearson correlation coefficient between management as (independent
variable) and types of innovation (as the dependent variable) is equal 0/73 that indicating a direct
correlation between the two variables and significant relationship between the variables.
Table 10 Pearson correlation test results knowledge management and types of innovation
types of innovation
knowledge management
Pearson correlation (r)

0/73

Significant level

0/000

N

120

4 Discussion and Conclusions
Examining the results of the research hypotheses show that there is a significant positive
correlation relationship between knowledge management and innovation.
Hypothesis H1: According to Pearson’s test results, The significance level of test(0/000) is smaller
than the test error level(α = 0/01) and the Pearson correlation coefficient is equal to 0/82, there is a direct
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and significant relationship between knowledge management and radical innovation. The results of the
first hypothesis is consistent with the theories and findings of researchers like Nonaka &Taguchi (1995),
Swan et al (1999), Hall &Andriani (2002).
Hypothesis H2: According to Pearson's test results, The significance level of test(0/000) is smaller
than the test error level(α = 0/01) and the Pearson correlation coefficient is equal to 0/60, there is a direct
and significant relationship between knowledge management and incremental innovation. The results of
the second hypothesis is consistent with the theories and findings of researchers like Alavi &Leidner
(2001), Gold et al (2001).
Hypothesis H3: According to Pearson's test results, The significance level of test(0/000) is smaller
than the test error level(α = 0/01) and the Pearson correlation coefficient is equal to 0/78, there is a direct
and significant relationship between knowledge management and process innovation. The results of the
third hypothesis is consistent with the theories and findings of researchers like Prajogo et al (2004).
Hypothesis H4: According to Pearson's test results, The significance level of test(0/000) is smaller
than the test error level(α = 0/01) and the Pearson correlation coefficient is equal to 0/72, there is a direct
and significant relationship between knowledge management and product innovation. The results of the
fourth hypothesis is consistent with the theories and findings of researchers like Prajogo et al (2004),
Aranda &Molina(2002), Brockman &Morgan(2003), Lei et al(1997), Gupta &Sharma (2004).
Results obtained from the examination of the relationship between knowledge management and
innovation performance in this paper are consistent with the results of a study conducted by Lei &zhou
(2009).They found out a significant relationship between knowledge management and innovation
performance. Vakaru et al(2010) also found that a significant relationship between knowledge
management and innovation in their study. Madame theresa also states that knowledge management
plays a significant role in innovation.
Given the circumstances and particular requirements of growth centers and science and technology
parks in universities and their substantive and functional differences with other parts of university, and
the critical position of these centers in the development of tripartite interaction and collaboration of
government, academia, industry and support for inventors, young innovators and owners of genuine
ideas and new ideas, in the final section some practical suggestions and recommendations offer
managers in order to better manage growth centers and science and technology parks.
1) nation's innovation success and creation of new ideas require not only support and help to
establish knowledge-based enterprises, but also support in order to ensure the growth and consolidation
of the financial situation. All the above services and support provide for growth centers and science and
technology parks in the early years because the failure risk of the activities of such companies is higher.
2) Therefore pay more attention to the development of knowledge-base enterprise through the
development of scientific collaboration, institutionalizing the culture of sharing knowledge and
experience, strengthen the innovation provide sustainable and comprehensive development of the
country.
3) Important areas that can provide direct communication and interaction and joint innovative
activities between academia and industry are the establishment and development of growth centers and
the science and technology parks. These centers as mediates between universities and Market demand
play a vital role in the chain of scientific and economic development of countries.
4) The experience of countries that have previously recognized the necessity of establishing
these centers and have taken practical actions in the field of investment and support their activities
shows if universities and market demand will be in the same directionthey can achieve impressive
results and can improve the dynamic aspect of the science and develop the new activities.
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Study of Teaching Aid Materials to Support
Learning of Project Management Body of Knowledge
Naoki Ohshima
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Graduate school of Innovation & Technology Management, Yamaguchi University
(E-mail: naoki.ohshima@mjiit.jp)
Abstract: Many people use a guide to the Project Management Body of Knowledge (PMBOK guide)
published by PMI as the teaching materials of the Project Management learning. The project
management knowledge system guidebook is described the document (except the appendix) more than
400 pages and 200 charts. PMBOK guide is well known as an excellent textbook to teach project
management (PM). However, it is too huge size of book to learn it effectively. The development of the
teaching aid to support PM learning is expected to use the PMBOK guide as a textbook. In this article,
author reports about a study on development of the electronic teaching aid which reflected the network
conceptual structure of the management system described in PMBOK.
Key words: PMBOK; Project management process; Graph theory; Network analysis; Augmented
reality

1 Introduction
A guide to Project Management Body of Knowledge (PMBOK guide) is revised every four years.
From the PMBOK 1st to the 4th edition, the framework of process of the Project Management (PM) was
described by five process group and nine knowledge areas of PM. On this frame, around 40 PM
processes were defined. The PM process is described with three components (Inputs, Tool and Skills,
and Outputs). The review of these processes was carried out whenever PMBOK guide was replaced with
a new version. In the fourth edition released in 2008, 42 PM processes were defined. As for a big
characteristic of the 4th edition, data flowcharts drawn mainly on each process were written jointly for
the definition of the processes [1-4]. In the PMBOK fifth edition released in 2012, a project stakeholder
management knowledge area was added as the tenth new knowledge area. A frame of PM was expanded
in five process group and 10 knowledge areas [1].
In the previous paper, it has reported that it is able to visualize the flow of the PM process so far by
describing the data flow between all processes based on the graph theory. Furthermore, is has suggested
that we could find the influence of a specific PM element on the interaction among the PM processes
analytically [5].
PMBOK guide is well known as an excellent textbook to teach project management (PM).
However, it is too huge size of book to learn it effectively. The development of the teaching aid to
support PM learning is expected to use the PMBOK guide as a textbook.
In this work, author study the development of the teaching aid to support PM learning based on the
results of analyzing process network structure of PMBOK with using graph theory.

2 Visualization of the Structure by the Network Analysis
The context of the process is shown as a network graph by describing a process and data flow as a
node and a link with graph theory [5,6]. Figure 1 is the data flow diagram of the [Estimate Activity
Resources] process in the project time management knowledge area. The process of an input (upper
process) side and the output (downstream process) side is described in the individual data flow diagram
mainly on the process. And “data” (planning, estimation, update information, etc.) delivered between
upper and downstream processes are also described on the diagram.
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Figure 1

[Estimate Activity Resources] Data Flow Diagram

We can investigate the interaction between processes by following data flow shown in figure 1.
From relations with the first proximity of the process of upper reaches, we cannot identify the origin of
data to receive. Similarly, only by the first proximity of the downstream side, we could not know next
delivery of the data which the process outputs. Therefore the interaction between processes expanded
until the third proximity showing in figure 2 is necessary.

Figure 2

Mutual Relations around the Time Management Knowledge Area

3 Analysis of the Management Pass
Figure 3 is over view chart which placed all 42 processes as defined in PMBOK. The line drew in
figure 3 shows the first proximity data flow of the project time management knowledge area. An initial
and the terminal point of these graphs stand alone. In other words we cannot read loop structure of the
management process from this data diagram in Figure 3.
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Data Flow Diagram in Consideration of the First Proximity

Therefore, based on interaction showing in figure 2, we can draw the data flow diagram in
consideration of the third proximity (figure 4).
In the PMBOK fifth edition, a management knowledge area was expanded in comparison with the
fourth edition. The visualization of the management process is possible by the same method basically.

Figure 4

Data Flow Diagram in Consideration of the Third Proximity

4 Requirements of Teaching Aid
You can learn the perspective of the process of PM With PMBOK as a textbook. PMBOK describes
the system of the PM process by a very refined method. However, the mutual relations of 42 processes
are very complicated as mentioned above. Therefore we need much time to understand the complicated
mutual relations only in reading PMBOK guide. The author suggests tablet application to display these
mutual relations visually as supporting learning teaching materials. For example, it is "an electronic
book (Electronic PUBlication format; ePub file) having Multilink" or "guide application having an
augmented reality (AR) function". The process as defined in PMBOK has network structure as
described in a foregoing paragraph. Therefore the electronic application that implemented a layer
structure and the link structure that reflected PMBOK network structure enables support of the PM
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learning.

5 Conclusion
Based on flow chart of the PMBOK fourth edition and the fifth edition, I have visualized the
management process flow diagram in consideration of third proximity. I tried the visualization of the
management course in the project time management knowledge area. Furthermore, I examined the
requirements of the teaching aid which supported project management learning.
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Simulating the Impact of Intellectual Property Rights on the
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Abstract: Whether Intellectual Property rights (“IPRs”) can promote innovation and social welfare is
frequently a focal point of debate among businesses, lawyers, economists and governments. It has been
observed that businesses often acquire and enforce IPRs, while at the same time making their innovation
available to competitors through standardization, patent pooling, cross license arrangements, open
source license and other means. These behaviors of business players suggest that IPRs can promote
innovation under certain conditions, or can even be an obstacle to innovation under other conditions.
The author proposes designing a simple model that can simulate certain aspects of the innovation
process affected by the enforcement of IPRs. The result of the simulation suggests the advantages and
disadvantages of IPRs in promoting innovations.
Key words: Intellectual property rights, Industrial policy, Open innovation

1 Introduction
Whether IP rights (“IPRs”) can promote innovation and social welfare is frequently a focal point of
debate among businesses, lawyers, economists and governments1, 2. This debate is rooted in the conflict
between the goal and the means of intellectual property laws (“IP Laws”). Nobody doubts that one of
the major goals of IP Laws is to promote innovation and social welfare3, and that social welfare is
promoted by the generation of more innovations, and the diffusion of products and services embodying
such innovations. However, in order to promote the activities of innovators, IP Laws give them an
exclusive right (that is, IPRs) that can obstruct others from making innovations and/or diffusing
products or services embodying them4.
For example, the free software movement began as a protest against proprietary software licenses5.
However, nowadays, open source or free software is often discussed in the context of how to design
business models 6 . Free, or intentionally avoiding the enforcement of exclusive rights of patents,
copyrights or any other IPRs, are now considered as one of the practical means to attain business
purposes. Linux and Android are typical examples of successful open source software. However, still,
not a few software businesses are employing the conventional business models using IPRs. Among all,
Microsoft’s Windows and Office, Oracle and SAP are typical examples of proprietary software, that are
still successful.
Businesses are acquiring and enforcing IPRs7, while they often make their innovation open to
competitors through standardization, patent pool, cross license arrangements and other means.
At first glance, the behavior of business players enjoying openness and the behavior of players
emphasizing acquisition and enforcement of IPRs appear to be incompatible with each other8. However,
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Linux Professional Institute - Japan (Tokyo), General Incorporated Association HAKUSEIKAI (Tokyo), Archinet
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See e.g., Landes & Posner (1989), Scotchmer (2004), Bessen & Meurer (2008).
2
Another prong of the debates concerning IPRs is whether IPRs promote the wider and quicker dissemination of
new works of authorship or inventions embodied in products or services. See, e.g., Gurry (2013) and the court cases
quoted therein. The author discusses this issue by applying the concepts of centrality in Social Network Analysis in
another article (Teramoto (2015 Forthcoming)).
3
Jaffe & Lerner (2004) at p. 7.
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pp. 344-347 also points out the negative aspects of IP rights. See also Jaffe and Learner (2004).
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6
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8
See Jaffe Lerner & Stern (2001), Shapiro (2001).
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the businesses often employ both strategies simultaneously. These behaviors of business players suggest
that IPRs can promote innovation under certain conditions, or can even be an obstacle to innovation
under other conditions. Presumably, simple debates on whether IPRs can promote innovation would be
too naive and not practical.
From the perspective of lawyers who draft laws or interpret and apply them to various cases, it is
essential and productive to discover under what conditions IPRs can promote innovation, and under
what conditions IPRs don’t promote innovation or can even be an obstacle to innovation. However,
unfortunately, it is almost impossible to compare the innovation process under conditions where IPRs
are vigorously acquired and enforced with that under conditions where players employ an open strategy,
while equalizing other conditions than “proprietary or open.” Also, when we try to compare the
innovation process in a state giving strong IP protection with that in another state giving only weak IP
protection, it would give us little meaningful results, because other conditions including the degree of
industrial development and education are likely to greatly differ between those two states.
In consideration of the difficulties in observing and analyzing realities, it would be helpful for
lawyers in learning the pros and cons of a specific legal system or rights, if we could prepare one or
more simple models by carving out certain aspects of real society, and simulate the impact of IPRs on
the dynamic development of such models. Lawyers understand the advantage of “Law & Economics”
because it has given them the tools to make such simulation, and this trend has had much impact on
practitioners, academics and governments since the 1970s.
Admittedly, only limited aspects of reality can be implemented into a model. Moreover, if we add
too many aspects of reality in a model, the model will become too complex and, we would be able to
gain little meaningful ideas by conducting such a simulation through the model. Presumably, a simple
model would be better than a complex model, although we might have to use multiple simple models to
explain the realities. Here, the author proposes to design one of such simple models that can simulate
certain aspects of the innovation process affected by the enforcement of IPRs.

2 The Model
2.1 The background for designing a model for simulation
A considerable number of authors have tried to discuss the roles of IPRs. Discussions from the
perspective of philosophy scrutinize various kind of possible justification for IPRs from a Lockean
perspective to instrumental theory and finally find that it is difficult to find a flaw-free justification for
IPRs. Assuming that the justification for IPRs is not so strong, it would be meaningful for both practical
and theoretical purposes to consider under what conditions IPRs can achieve their goal, and under what
conditions they cannot.
Taking a philosophical perspective does not answer such questions. Rather, simulation of the
activities of players in society by using a model would be helpful. The most often quoted study in such
context is Scotchmer (2004), which is mainly based on the perspective of “Law and Economics.” A
study from such perspective focuses on the market mechanism rather than the social network, which
underlies the diffusion of knowledge and information. Naturally, it emphasizes striking a balance
between the incentive to the earlier innovator by means of IPRs and the incentive to a following
innovator who generates innovation utilizing the innovation of its predecessor.
Recent studies concerning industrial clusters1 and knowledge networks and governmental efforts
to build industrial clusters (for example, the efforts of the Ministry of Economy, Trade and Industry of
Japan is outlined at http://www.meti.go.jp/policy/local_economy/tiikiinnovation/industrial_cluster.html)
assume that innovation diffuses and cumulates on a dense social network. However, a study from the
perspective of “Law and Economics” talks little about a social network. In consideration of this,
designing a model on which we can simulate the diffusion and accumulation of innovation in a social
network would be helpful for us to assess the impact of IPRs to promote or obstruct innovation. Because
a social network is comprised of actors and their relationships, such a model has to contain, at least,
vertices denoting actors, as well as some means that can denote their relationship (in the context hereof,
the impact of past innovation to the generation of new innovation). The author tries to design a basic
model that can supplement the discussion from the perspective of “Law and Economics” by introducing
the effect of a social network.
2.2 Assumptions for designing a model
1

See, e.g., Martin (2011), Valkokari & Rantala (2012), Casanueva, Castro & Galán (2013), Nieves & Osorio
(2013)
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There are numerous phenomenon that we often face during the process of innovation. However,
from among these phenomenon, the author employs only two for designing a model for simulation.
The first one is that no innovation springs from nothing (“If I have seen further it is by standing on
ye shoulders of Giants.” Isaac Newton’s letter to Robert Hooke (1676))1. For the purpose of simplicity,
the author assumed that a new innovation is generated when the effect of one past innovation intersects
with the effect of another past innovation. This is assumed to implement the effect of a social network
which underlies any generation of innovation. Also, any new intersection denotes an actor in the social
network.
The second one is that the impact of one innovation increases according to the passage of time, and
gradually hits a ceiling2. This is assumed to implement the understanding that all information is
conveyed and diffused through a social network. It is also generally understood that a shorter distance
between the transmitter and the receiver of information is likely to assure a better quality of
communication3. As more time passes from the generation of a piece of information, information is
conveyed to the actors who are increasingly distant from the generator of the information. Accordingly,
it will become increasingly difficult for the information to have an impact on the recipients.
2.3 Designing a model
2.3.1 One innovation is denoted by a vertex
In the model proposed herein (the “Model”), one innovation is denoted by one vertex. Because one
person (an innovator) may generate two or more innovations, one vertex denotes one innovation (but not
one innovator).
2.3.2 Setting the first innovation(s)
Admittedly, all innovations are made upon past innovations. No person makes an innovation occur
without the effect of past innovations. That is, there is never a beginning or end of an innovation process.
However, a simulation using a model must have a beginning, where at least one innovation has already
occurred.
Moreover, the Model assumes that a new innovation is generated when the effect of one past
innovation intersects with the effect of another past innovation. Accordingly, in order to cause any
successive innovation, the Model must assume that at least two or more past innovations exist at its
beginning. Therefore, the Model must have two or more vertices, each of which denotes a past
innovation. The simulation (the “Simulation”), shown in 2.3 below, begins from the conditions that
there are three nodes (Figure 1).

Figure 1

The Beginning Conditions of the Simulation

2.3.3 The impact of an innovation
1
2
3

See also Scotchmer (2004) at pp.127-159.
See e,g, Rogers (2003).
See, e.g., Bavelas (1950), Borgatti (2005).
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The impact of the innovation represented by one vertex is denoted by a circle having such vertex as
its center. The longer the radius of such circle denotes the greater impact of the innovation, and the
shorter radius denotes the smaller impact of the innovation.
For the purpose of simplicity, in the Simulation, the radius of the circle for any node is 0 at first,
and it gradually increases from and after the following trial.
2.3.4 The growth of the impact of an innovation
It is convenient to use a logarithm to roughly denote the growth of a variable that gradually
increases and finally hits its ceiling. In the Model, the growth of the radius (“r”) of the circle having a
certain vertex corresponding to one innovation as its center is set as follows:
r = max (log ((t – g)/ τ) + 1, 0)
t : the number of the relevant trial
g : the number of the trial when the relevant vertex was generated
τ , τ > 0 : a constant that regulates the growth of r
By employing smaller τ , the growth of τ is accelerated, while by employing greater τ, the growth
of r is decelerated (Figure 2). For the purpose of simplicity, the Simulation sets τ = 1 at default.

Figure 2

The Growth of r.

2.3.5 New innovations
The Model assumes that a new innovation is generated when the effect of one past innovation
intersects with the effect of another past innovation. Therefore, the Model denotes such new innovations
by the intersections of two circles, one of which denotes the effect of one past innovation, while another
of which denotes the effect of another past innovation.
In the model, just for the purpose of simplicity, only the last extended circles of existing vertices
generate intersections.
2.3.6 The geodesic positions of the vertices
The coordinates (or, the geodesic positions) of the vertices existing at the beginning of the
Simulation can be determined arbitrarily. The greater distance between these vertices may denote the
remoteness (geographical, social, industrial sector, technological sector, or otherwise) between the past
innovations denoted by these vertices, while the shorter distance may denote the closeness. However,
the Simulation does not implement such issues in the Model
In the Model, the coordinates of the three vertices that exist from the beginning of the Simulation
are (0, 1.5), (1.5 × cos (π/6), − 1.5 × sin (π/6)) and (− 1.5 × cos (π/6), − 1.5 × sin (π/6)) respectively.
This setting is only for the purpose of simplicity.
2.3.7 Intellectual property rights (“IPRs”)
IPRs such as patents or copyrights give the inventor or author of inventions or creative works (or,
their assignees including their employers or contractors) the power to prevent others from disseminating
products or services that fall within the scope of the legal protection afforded to such inventions or
works. A stronger IPR has a wider scope of legal protection, while a weaker IPR has a narrower scope.
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Presumably, the growth of the effect of an innovation is likely to be obstructed, if the dissemination of
products or services embodying such innovation is prevented by the exercise of intellectual property
rights that protect a past innovation.
Assume that the innovation denoted by vertexi is protected by IPRi. The scope of protection
provided by IPRi can be denoted by the area of the circle having vertexi as its center, with a certain
radius. If another vertex (“vertexj”) denoting another innovation is located within the said circle, the said
IPRi can suspend the dissemination of the products and services embodying the innovation denoted by
vertexj. Thereby, the increase of the effect of such innovation is obstructed. This phenomenon can be
denoted by the deceleration of the increase in the radius of the circle having vertexj as its center.
In the Simulation, for the purpose of simplicity, only the vertex (0, 1.5) is given IPR. The scope of
protection provided by such IPR is denoted by the area of the circle having the said vertex as its center
and having a certain length of radius. If any newly generated vertex falls within such area, the growth of
the radius of the circle denoting the effect of the innovation corresponding to the vertex is decelerated
by assigning greater τ to the vertex (in the Simulation, for the purpose of simplicity, greater τ = 2).

3 Simulation
The Simulation begins with the existence of the three vertices as set forth in Figure 1, above, and
continues through the end the 4th trial. So, the radius of the circle surrounding each of these three
vertices is extended four times.
Each of the new vertices, generated at a certain trial by the intersection of the two circles
surroundings each of the two existing circles, also generates a circle having such new vertex as its center
at each successive trial, while extending its radius at each trial.
Each of the simulations assumes that an IPR is given only to the vertex (0, 1.5) existing from the
beginning of the simulation. The strength of such IPR is denoted by the radius 0 (no IPR protection), 1
(weaker IPR protection), 1.5, 2, and 3 (stronger IPR protection) of the circle surrounding (0, 1.5) that
denotes the scope of IPR protection.
Figures 3 through 6 show the growth of the network graph by the increase of vertices through trials
when the said radius is 0, 1, 1.5, 2, and 3, respectively. Likewise, Figure 7 shows the increase in the
number of vertices through trials.

Beginning

Trial 1

Trial 3
Figure 3

Trial 2

Trial 4

The Growth of the Network in the Case of No IPR (radius = 0)
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Beginning

Trial 1

Trial 3
Figure 4

Trial 4

The Growth of the Network in the Case of Weaker IPR (radius = 1)

Beginning

Trial 1

Trial 3
Figure 5

Trial 2

Trial 2

Trial 4

The Growth of the Network in the Case where the Radius (denoting the strength of IPR) = 1.5
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Beginning

Trial 1

Trial 3
Figure 6
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Trial 2

Trial 4

The Growth of the Network in the Case where the Radius (denoting the strength of IPR) = 2

Beginning

Trial 1

Trial 3
Figure 7

Trial 2

Trial 4

The Growth of the Network in the Case of Stronger IPR (radius = 3)
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Figure 8

The Increase in the Number of Vertices

The Simulation shows that a greater scope of IPR protection is likely to be an obstacle to an
increase in the number of vertices generated by intersections in the Model.

4 Discussion
The Simulation suggests at least two things, even though the model can reflect only limited aspects
of the reality of the innovation process.
The first suggestion would be concerning the perspective of industrial policy. Under the conditions
that can be denoted by the Model, the exercise of strong IPRs by one or more actors can be an obstacle
to the generation of successive innovations arising out of intersections of the effect of the past
innovations. This suggestion can partly justify the industrial policy often employed by governments that
promote open and cooperative research and development by academics and businesses at the infant
stage of certain sectors of industry.
The second suggestion is from the perspective of individual enterprises. Under the conditions that
can be denoted by the Model, the exercise of strong IPRs by one enterprise can effectively block the
generation of successive innovations that might become a threat to the existing products and services of
such enterprise embodying past innovation. This suggestion can partly justify the activities of
enterprises to acquire and accumulate groups of IPRs and seek the chance to exercise them.
Generally, these results coincide with the mainstream of academic discussions, as well as empirical
knowledge of practitioners, that IPRs have both advantages and disadvantages in promoting
innovations1. This would demonstrate the possibility that the Model has a certain degree of potential to
be usable as a basic model on which we can simulate the impact of various forms and the strength of
IPRs by manipulating the model in various ways.

5 Conclusion and Future Developments
The debates over the utility and/or the adverse effects of IPRs in the innovation process tend to
become a dialogue des sourds. Conducting a simulation using a model representing limited aspects of
the realities will help lawyers to assess the effect of a specific legal strategy, legal interpretation, and
industrial policy, by looking at the similarities of the specific conditions they face through one or more
models.
1

See, e.g.,

Landes & Posner (1989), Drahos (1996), Scotchmer (2004).
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However, it must be admitted that even the simple simulation on a model, as shown above, shows
the difficulties in our choice of whether we should advocate for stronger IPRs or for weaker IPRs (or,
even a perfectly open license). The said simulation suggests the merit of openness to society as a whole,
while it suggests the merit of strong IPRs to specific enterprises under certain circumstances. Moreover,
if individual enterprises cannot protect their innovations against their competitors by means of their
IPRs, they may hesitate to invest in R&D, and this would be an obstacle to innovations. The Simulation
highlights the difficulties entrepreneurs face in choosing a strategy.
In order to obtain more detailed and practical suggestions from simulations, the Model should be
manipulated in various ways. For example, in order to assess the viability of open source licenses, patent
pools, SSOs or other means to alleviate the problems caused by IPRs, we have to give IPRs to multiple
(or, every) vertex of the Model, and also we have to implement a trigger that makes IPRs exercisable. In
light of the simplicity of the Model proposed herein, the Model would be viable to accept various
manipulations and would permit its variations.
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Knowledge Acquisition in a Project Oriented Organization
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Abstract: Project management becomes an inevitable part of the life of a modern business organization.
Projects help organizations cope with sudden changes in the business environment because of their
strategic and systems approach. The project team usually consists of different professionally-oriented
specialists who bring their knowledge into the project management process. When following common
project goals they often release the knowledge that comes from their lifelong experiences. Thus the
project can be a platform for acquiring knowledge on a practical basis. Sharing of this, so called tacit
knowledge, enables an increase in the quality of human capital in an organization. Such cooperation
within project teams, supported by Business Intelligence applications enhances managerial culture in an
organization and consequently its competitiveness in the marketplace.
Key words: Project management; Project orientation; Communications; Knowledge; Business
intelligence

1 Introduction
Knowledge and the level of organizational culture are determining factors by which organizations
can build their viability and competitive advantage [1], [2], [3], [6], [10]. They can deal with knowledge that
ensures best practices in an organization, or with knowledge that represents up-to-date progress and
development in the business area where the organization operates. The goal of creating and using
knowledge should be, among others, the effective use of the sources of knowledge [13] and the
enhancement of organization performance [3].
The creation and sharing of knowledge within project teams operating in organizations is analyzed
in literature [7], [22]) V obidvoch dielach autori preferujú tvrdenie, že znalosti sú zdrojom inovácií, teda
predstavujú inovačný potenciál firmy. Kasvi, et al., 2003 vo svojom výskume identifikovali oblasti
tvorby nových znalostí a zdroje nových znalostí v organizáciách zameraných na projekty. The main area
of new knowledge created are: inter-organizational practices, status and problems of companies on a
branch, solutions to problems of companies on a branch, technological knowledge, knowledge
management, project leadership, technological analysis and models, internal and general practices,
guidelines and instructions, networking and scientific knowledge). Súčasne hlavnými zdrojmi nalostí sú:
literature, reports and “papers” previous research, excursions, programme seminars and seminar
documents, research institutes and universities, internet, consultant, theses, benchmarking, internet
discussions, supplier meetings, raw data delivered by the companies, external seminars and client
registers.. In both works the authors stress that knowledge is the source of innovation, i.e. it is the
innovation potential of a company. Kasvi, et al. [11] in their research identified areas where knowledge
and sources of new knowledge are generated in organizations that are project-focused. The main areas of
newly-created knowledge are: inter-organizational practices, status and problems of subsidiary
companies, , solutions to problems of subsidiary companies, technological knowledge, knowledge
management, project leadership, technological analysis and models, internal and general practices,
guidelines and instructions, networking and scientific knowledge. Concurrently the main sources of
knowledge are: literature, reports, and “papers”, prior research, excursions, program seminars and
seminar documents, research institutes and universities, the internet, consultants, theses, benchmarking,
internet discussions, supplier meetings, raw data delivered by companies, external seminars and client
registers.
1.1 Knowledge Classification
An important, extended and often-used construct is the classification of knowledge by M. Polanyi
[20]
, who divided knowledge into two basic typological groups – an explicit and non-formulated one.
Explicit knowledge can be easier formalized and documented. It can be relatively easily detached and
consequently shared by means of information and communication technologies. Non-formulated
knowledge is saved in the human mind, in the behavior of the individual and in his/her imagination.
That is why it is: （1）Either difficult to formalize and communicate [17];（2）Impossible to convert into
explicit form [20] .
Because of the discrepancy in opinions about the conversion of non-formulated knowledge to an
explicit one, it is adequate to align next, the third type to the basic two, which is implicit knowledge.
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Implicit knowledge is similar to non-formulated knowledge saved in human minds, but (however) up
until the moment of its necessity it is possible to document it and convert it into an explicit form.
Review of the mentioned types of knowledge is shown in Table 1.
Table 1

Explicit, Implicit and Non-formulated Knowledge
Knowledge type
Explicit
Implicit
Tacit
Formalized or documented
Knowledge hidden in the heads of
Knowledge, which is saved in
knowledge, which is well
individual experts. It is not easy or
the heads of experts, however
Description structured and easily
not possible to convert it into
it is possible to convert it into
transferable. In most it is
explicit form and formalize or
explicit form anytime.
processed by means of ICT.
document it.
Knowledge of the process and Knowledge, expertise in a particular
Documents, guides, computer
Example
its limited conditions in the
field (area), acquired experiences,
codes, etc.
head of process owner, etc.
etc.

Technologies to support knowledge acquisition
Ways to acquire knowledge are set apart according to knowledge type. Nonaka and Takeuchi
suggested four processes (SECI) of the individual type conversion. At the conversion of tacit knowledge
into tacit knowledge – there is a process of socialization, at the conversion of tacit knowledge into
explicit knowledge – there is a process of externalization, at the conversion of explicit knowledge into
tacit knowledge – there is a process of internalization and at the conversion of explicit knowledge into
explicit knowledge there is a process of combination. Table 2 demonstrates individual ways of
knowledge conversion together with tools that enable the realization of the appropriate conversion [17],
[19]
.
1.2

Table 2
Tacit → Tacit
Socialization

Knowledge Conversion, the SECI Process
Tacit → Explicit
Externalization

Tools:
Electronic meetings, chatting
Explicit → Tacit
Internalization
Tools:
Visualization, accessible audio/video presentations

Tools:
Answering questions, annotations, discussions, etc.
Explicit → Explicit
Combination
Tools:
Sharing
documents
in
categorization/classification

databases,

searching,

1.2.1 Technologies supporting the acquisition of explicit knowledge
Data mining for acquiring knowledge from information systems (databases) is a complex process
consisting of several sequential activities. They are as follows: data cleaning (removing noise and
inconsistency), data integration (combining several data sources), data selection (data which are relevant
for analysis are extracted from databases), data transformation (data is transformed and consolidated
into formats applicable for mining, e.g. by means of aggregation or resume techniques), data mining (a
basic process that by means of intelligent methods identifies relations among data), evaluation of
relationships (identifying representatives of the potentially-interesting knowledge by means of an
interest metric), the presentation of knowledge (presenting results of mining by means of visualization
and presentation techniques).
Software systems that enable the carrying out of data-mining are called Business Intelligence
systems. The general system architecture of Business Intelligence systems [18] consists of systems which
identify applications and processes that ensure data transfer from source systems; (source systems can
be, for example, ERP, CRM, SCM, external sources …), and their saving, processing and subsequent
conversion of information into knowledge to supporting decision-making. The basic elements of the
architecture are technologies that ensure: data management (focused on getting the right information in
time), transformation processes (cleaning, evaluating and transforming data into a unified form), data
storage, that is designed for the effective and secure saving of data including metadata, analytical tools
and applications, among which are included: OLAP tools, statistical and quantitative algorithms, tools
for data mining, tools for mining from texts, and tools for simulations.
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1.2.2 Technologies for supporting knowledge acquisition
To acquire tacit knowledge it is necessary to adjust specially the technological concept of Business
Intelligence systems. Since tacit knowledge comes from non-structured data, it is necessary to use
specific methods such as TAEL (Text Analysis / Expertise Location). TAEL systems define groups of
tools designed to support knowledge acquisition and the localization of experts from non-structured and
semi-structured data.
Data sources for TAEL can include: documents, groupware, electronic mail, plain text (discussion
groups, forums …), www contents, and directories based on X.500 (LDAP, AD, and DD), RDBMS, and
XML sources. TAEL represents the collection of information not only about documents, but also about
people and their activities. There belongs: interlinking on HR systems and social networks analysis. The
selected charts are depicted in figures 1 and 2.

XML Data

Advanced processing

Pre-processing

Extraction of
contains

Searching

Pre –processed
TXT base

Index (K-map)

Browsing

Visualization

Data Sources

Lotus
Notes
connector
LDAP
connector

.... connector
Figure 2

Remove formatting

File
servers
connector

XML Transformation

Main Processing Activities and Analysis of Non-structured and Semi-structured data [9]

Meta Data and contain extraction

Figure 1

XML Data

Contained Extraction [9]

After XML data the next steps are: language identification, removing stop-words (meaningless
words), morphologic analysis, idiom identification and normalization. These activities result in
pre-processed TXT basis (Figure 1). Then the TXT basis is processed by advanced techniques which are:
the analysis of social networks, the extraction of entities and relationships, summarization, mapping of
affinities, the creation of expert profiles, and the development of full-text index, cluster analysis,
taxonomy classification and generation. The result of this advanced processing is an index that enables
searching, browsing and visualization.
The main usefulness of TAEL systems areis: the TAEL systems are covering layer over diversified
data sources which creates context; they represent the controlled accumulation of knowledge and its
recurring utilization; they facilitate access to people and their proficiency; they manifest mapping of
“firm knowledge”; they enable benchmarking with existing branch modules; they can serve to identify
any gaps; identify areas to be improved; and enable the analysis of social networks.
1.3 An integrated model of the transformation process leading to the project-oriented organization
Rapidly changing business environments often bring problems that are of a systems nature.
Nowadays, more and more organizations solve these problems by projects. Gradually, management by
projects alternates with management by objectives [4].
Organizations are becoming project-oriented. The model (Table 3) suggests that beside project
management development, which is in the centre of the transformation process, there are other areas in
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the organization to be developed: communications, knowledge development, employee training and
development and organizational standards & norms. Table 3 shows the transformation of a current
organization into a project-oriented one. The columns on the left represent the initial state of a company
not yet developed in the above mentioned areas, and the next five development steps that lead to a
project-oriented, strategically mature enterprise [14].

Mature project- oriented organization

Current organization

Table 3 An Integrated Model of the Transformation Process Leading to the Project-oriented Organization
Initial
Desired
Developed area
1st step
2nd step
3rd step
4th step
5th step
state
state
Organizational
norms
In general,
specified for Specific
organizational
PM include
norms
Standards & norms
Organizational
Organizational
utilization of developed for
norms for
support the
norms include
standards &
Business
the Project
routine
operation of project
norms
Intelligence
Management
processes
ICT and the
administration
apps and
Office
T&D of
outsourcing
(PMO*)
employees
of selected
ICT
Development
Increased
of
Communicahorizontal
communication gaps
Identification
Communicaand vertical
tions within
between
of activities
tion of project
cooperation, the project
Communications professional to be
professionals
start of
teams;
areas and
supported by
organized by
implementing optional use
managerial
IS/ICT
the PMO
BI
of Business
levels
applications
Intelligence
applications
Shared
knowledge of
Knowledge
Knowledge
Creating the Multidiscipli- PM
related to the related not
environment nary
professionals
Knowledge
profession
only to the
for
knowledge
(PMP**)
Development
and position profession in
sharing tacit acquired on
within the
in the
the
knowledge
the project
projects or
organization organization
PMO (+
Journal)
PMO
Internal
administers
Projects, if
Projects are
Projects are
experts are
the design
any, are
designed and designed and gradually
Project
and
designed and implemented implemented certified as
management
implementatiimplemented prevailingly
prevailingly
PM
development
on of projects
by external
by external
by internal
professionals
including a
experts
experts
experts
and Project
pool of PM
Managers
experts
T & D of
T & D of
T & D of
mixed
mixed
T&D only in
T&D only in
mixed
expertise
expertise
the profession
Training and
the profession
expertise
given
given
given
development
given by
given
prevailingly
prevailingly
prevailingly
of employees
external
prevailingly
by internal
by internal
by external
trainers
by internal
trainers or is trainers lead
trainers
trainers
given within to PMP
the project
certification
* PMO – Project Management Office
** PMP – Project Management Professional

The key idea of the model in areas of knowledge development and communications is to enhance
the mutual understanding by specialists coming from different professions and organizational units.
According to Schulte, there are conflicts between functional departments in the manufacturing company
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[16]

. He indicates that professionals from different organizational units misunderstand each other when
using their respective professional language. That is because those professionals pursue different goals
within the organization. For example, marketing and sales people are interested in customers, whilst
research and development professionals are interested in new designs. Innovation and production
specialists are concerned with lead times, capacity, quality, and low costs. Organizationally, project
orientation and project teams provide for a more comprehensive understanding across organizational
units.
A project-oriented organization is one ready to design and implement projects which can help cope
with changes in the business environment. Specialists from diverse areas of expertise are gathered in
project teams to achieve a common goal (this integrates them). The common goal connects them and
they depend on each other while reaching for that objective. There is an urgent need to communicate and
exchange knowledge – explicit, implicit and tacit. The table “An integrated model of the transformation
process leading to the project-oriented organization” is the basis of our research. [15] Focus of our interest
in this paper represents areas of knowledge development and communications (shadowed in Table 3).
The aim of this paper is to offer a model of how to build project orientation in the business
organization with a focus on communication and knowledge creation as two of the supporting areas
within this comprehensive process. The paper is elaborated on the basis of the partial results of the
research project VEGA 1/0933/14 supported by the Slovak Ministry of Education and Sport.

2 Business Case1
This paper is focused mainly on areas of communication and knowledge which is extracted from a
business case. This is then compared with an up-to-date state of current theory. Discussions with
well-known project management authors published world-wide, result in comments and
recommendations directed for those who are on the way to build a mature project-oriented organization.
This business case arose from a real project designed and implemented in a manufacturing
company, the Harold Holding Co. (joint stock company). The organizational structure of the company
was that of a holding type comprised of transformed subordinate joint stock companies as well as
not-yet transformed divisions. In order to enter capital markets smoothly, the divisions needed to be
transformed as soon as possible. The situation with working capital was bad, especially with accounts
receivable being a big problem that limited the company’s ability to enter capital markets. A consequent
problem was the internal indebtedness that arose because divisions and daughtersubordinate companies
had limited money to pay for mutual cooperation.
2.1 Background
The Harold Holding Company, as a parent company, was diversified into ten divisions providing a
wide range of services, such as the production of gear boxes for agricultural tractors, tools for
processing metal components, roller bearings, motorcycles, semi-products based on copper, research and
development of machines and equipment, housing, energy production and distribution, defense systems
and aircraft engines. Recent account receivable controls revealed an increasing amount of late
receivables. The biggest task was to find the root of this problem, which could destroy the finances of all
the holdings. An extremely dangerous situation was in the division producing semi-products based on
copper where customers paid irregularly or not at all (if ever). The board of directors of the company as
a whole decided to establish a project team to resolve this problem. The Board of directors decided to
wrestle with this problem by a project approach.
The Director General assigned Steve Martin as project manager – the person who was experienced
in both managing projects and in accounts receivable. Steve elaborated a project proposal including the
nomination of team members according to PMI Global Standards for project management methodology
[21]
. The project team consisted of deputy directors of divisions and subordinate companies responsible
for finance and another for commerce. Furthermore, included were representatives from the company
headquarters specialized in IT, legal issues, human resources and normalization/standardization. The
project proposal was submitted to the executive body of the parent company. After the executive
meeting the Director General decided to start the project as soon as possible.
2.2 Account receivable project
Unpaid receivables caused a shortage of money for the purchase of material and for paying down
debt, therefore the problem of receivables dealt with asset management as a whole. The project was
structured into four phases as follows:
1

The case was created from the personal experience in the business organization by one of the author of this paper.
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1) problem identification;
2) formulation of premises and parameters;
3) development of new knowledge about the system and its application standardization of
system parameters and their durable maintenance.
The first phase consisted of nominating Steve Martin as project manager. The Director General set
him a task to elaborate the proposal of the Accounts Receivable Project. The proposal started with the
assignment of describing the project idea and especially why the problem with accounts receivable
would be cured by a project approach. In the organizational-technical part of the proposal there were the
appointment of project team members, specialists from various professional units of the company,
control mechanisms, financial compensations for team members, material and technical support and
details regarding the way of final completion of the project.
In the second phase the accounts receivable problem was described in more detail as a whole and
its estimated impact on the company’s finances. The amount of late accounts receivable reached 32 M€
and was increasing without end in sight. There were 2000 customers and 7000 accounts receivable
(ARs), classified by types of accounts and age. The task was to search for convenient procedures on how
to work with such amount of various cases.
In the third phase the analytical work was enhanced with expanding the growth of knowledge about
the system and its utilization. The fundamentals leaned on organizing training of dealing techniques,
legal and negotiation skills, CRM system within the SAP R/3 information system, so that managing
accounts receivable would become a matter of routine. Principles and rules were formulated to prevent
accounts receivable from being generated after the due date. Explicit responsibility and authority was
defined for appropriate organizational units and managerial positions. Increased insistence on principles
and rules was set up for control purposes. Gradually, the individual units started to acquire the advanced
systems.
During the fourth phase the responsible organizational units adopted the advanced systems and
adjusted them for their individual needs and conditions.
Groups of management processes ensued while managing the Accounts Receivable Project [21].
Processes carried out within individual phases of project can be specified as initial, planning, executing,
controlling, and closing.
The initial process started with a strategic analysis of the key problem and by appointing the project
manager. Then the project manager formulated assignments as a more detail explained the ”what“ and
the ”why“ The project proposal specified the what, who, when and how to handle the key problem. The
project team consisted of deputy directors of divisions and subordinate companies responsible both for
finance and commercial issues. Then the project team was supplemented by IT, legal, marketing, and
standardization specialists grouped from HQ departments. A coordination team – the project manager
and three specialists selected from the project team ensured continuity of purpose for the duration of the
project. The project manager was responsible for the project as a whole. A part of the proposal was
a schedule.
Planning processes followed the schedule. The regular weekly meetings of the project team served
as the framework of the schedule. The project team defined a unified terminology for avoiding
misunderstanding among team members during the project life-cycle. It was a system of abbreviations,
forms and further techniques to reduce administration complexity. A part of planning processes was the
use of Logical Framework (LF), a special method for planning, presenting and overall controlling a
project. It was a significant communication tool because during its creation all the project team members
had to participate and contribute with their expertise. In the LF there were described among others:
goals (percentage of reducing internal indebtedness, reduction of ARs over 30 days late), outputs
(organization standards for the area of work with ARs at the individual divisions and subordinate
companies, a reciprocal payment system between divisions and subordinate companies, developed
standard templates for purchase and sale according to customer classification, programming the standard
templates for claiming payments and downloading them to the financial module of SAP R/3 system),
etc.
Executive processes concerned themselves with several areas as follows: plan execution,
distribution of information, team building, project administration, the leading and directing of people,
qualification development, communicating and motivating.
Plan execution related to the execution of activities presented in the Logical Framework, as well as
to partial tasks coming from assignments formulated at project team meetings. Partial tasks were
concerned above all with the classification of ARs into groups by age and by customer characteristics
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(current, important, strategic), automation of monitoring classified ARs through SAP R3 system,
reminder systems, elaborating specific three-layer reminder formulations from notification to warning of
legal proceedings, utilizing SAP R/3 for automatic reminders, development of specific ”Sales
principles”, which prevent AR generation after the due date of more than 30 days. Methodological
supporting materials were developed and distributed by the coordination team members. All the activity
of the project team was focused on achieving outputs formulated in the LF. The method to reach outputs
was determined at team meetings by consensus between team members. Tasks formulated from the
consensus created the backbone of the operational plan and were formulated in every meeting memo.
Execution of this plan meant also taking on planned negotiations, meetings with stakeholders, training
and consultations together with their documenting on such matters as development of certain analyses,
proposals, and recommendations for change of work procedures, lay-outs of machinery and equipment,
working stations and operators, etc.
Distribution of information supported the plan execution. It contained distribution of meeting
memos, study materials, instructions or information from consultations. Distribution of this information
was provided by means of intranet, as well as by direct face-to-face contact, by phone, SMS and
e-mails.
Team development was carried out continuously from the beginning to the end of the project.
During the project there was stress was placed on supporting, supplementing, or substituting project
team members always according to the need for the progress of the project. Substituting and augmenting
team members was carried out only in cases of organizational changes of managers to deputy director
positions (for commerce or finance), eventually when delegating a new person. The authorities and
responsibilities were negotiated with all team members. Project manager Steve Martin possessed
defined authority and responsibility, which were derived from his functional position as adviser to the
Director General for strategy and organizational projects. In organizational projects he had authority
delegated by the Director [5].
Communications had the highest priority on the Accounts Receivable project. At the beginning, the
variety of specialists generated diversity in the way of thinking and speaking. Weekly project team
meetings gradually clarified the roots of the problem and possible ways on how to improve the situation.
Every member of the project team was informed about all matters that were concerned with the
project. In that regard, regular weekly project team meetings created good conditions for information
sharing. Furthermore, the special room, a project management office, was available anytime for those
who needed more information about the project, or wanted advice for some professional or managerial
problem. Also the SAP R/3 network financial module provided the necessary information especially in
the area of accounts receivable. Regular weekly meetings proved to be chance for face-to-face contact
with colleagues who had similar problems. Problems were solved during the discussion or through
assigning tasks to appropriate specialists. Some special tasks were solved by the project’s coordinating
team. Utilization of the SAP R/3 information system enabled members to work with realistic data, which
in turn facilitated decision making on the project and thereby shortened ways to reach the project
objectives.
Motivation of the project team members was the task of project manager. Intensive
communications ensured almost the perfect awareness of project members and drove their involvement
to achieve project outputs. Team members were listened to at team meetings and every good suggestion
to solve any partial problem was a matter of discussion among the project team. The result became the
basis for a formalized task which was issued by memo. At the beginning of the project, project
management principles were explained along with those for effective teamwork. After a certain time
task performance became a matter of honor as did being member of the project team. The performance
of tasks was not forced. Accomplishment of goals and tasks, formulated at the project team, was
controlled and no or just partial fulfillment of a task required any explanation. If there were obstacles in
accomplishing goals the team found ways on how to remove them. Psychologically, there was a good
atmosphere during the project team meetings because day-to-day current professional problems
concerning the project were openly discussed. Eventually, the project culture was such that team
specialists started to feel inter-dependent with each other. Training in AR work encouraged team
members to work much more effectively. Morale was excellent.
Controlling processes were directly defined in the assignments of the Accounts Receivable project.
They were set up to monitor project progress continuously. Specifically they were focused on the
method and frequency of evaluating the state and progression of the amount of late ARs, terms of
meetings, accounting statements and their presentation.
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Ending processes dealt with the formulation of a final report together with an evaluation of critical
indices to appraise project success as well as archiving important materials for future project
methodology and orientation.
2.3 Project achievements
At the project team level the participating specialists could share explicit and tacit knowledge
which enabled the team to develop standards for collecting late accounts receivable. In the three months
from the beginning of the project launch the amount of these receivables decreased by 13 %. In the
communication area soft forms were used, such as face-to-face conversations, recording discussions
during project team meetings, memos from meetings, reports, as well as hard-form exploiting SAP R/3
systems of IT/IS. The rules and procedures acquired during the project had become norms that were
integrated into day-to-day company life. After the end of the A/R project the Harold Holding Company
established a project management office to maintain best practices gleaned from completed projects and
to develop further projects.
The individual phases of the project together with applied processes are illustrated in Figure 3.
1st. PHASE

2nd. PHASE

3rd. PHASE

4th. PHASE

Initial processes:

Planning processes:

Executive processes:

Ending processes:

strategic problem analysis
appointment of a manager
elaboration of a project
assignment
formation of a project team

schedule of weekly meetings
development of unified
terminology
development of the Logical
Framework

execution of plan distribution of
information
team development
project administration
leading and T&D of people
communication and motivation

final report formulation
evaluation of the key indices for
the project success appraisal
archiving key materials for the
methodological orientation in
future projects

Controlling processes:
monitoring of project progress and methods used for project
execution
control of state and progression of the amount of late ARs control of
terms of meetings
control of accounting statements and their presentation

Figure 3

Business Case

3 Data and Methodology
Data for this paper come from literature sources in the areas of project management, knowledge
management and business intelligence, but primarily from the business case that resulted from the
implementation of a real project. The research framework illustrates a research model (Figure 4). The
business case represents the project which contains communications and knowledge, but not only this;
such projects are a piece of company life.
INPUT

SOLUTION

OUTPUT

Project management

Knowledge acquisition

Analysis of inputs,
synthesis, results of
discussion

theoretical bases

Business case

Formulated outcomes

theoretical bases

IT support

Figure 4

Research Model

Methodology as a sum of principles, rules, procedures and methods expresses a research model
(Figure 4), but we can include also methods used in project management while implementing a business
case. This applies above all with the Logical Framework Method, which was used in the 2nd phase of
the project and which was consequently used as a basis for subsequent phases and processes described
in the business case.
LogFrame method was developed as an effective tool for planning, presentation and overall control
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of a project. Furthermore, this tool is improving culture within project team, because there should be
close communication between specialists during formulation of risks’ characteristics.
Among classical methods, the most significant was the Comparison method used within discussion
with well-known authors.

4 Results
On the basis of available literature, business case and examined possibilities of IT support we can
compare and systemize following opinions and attitudes:
We agree with those authors (Kim [13], Choi [3]), who present, that the goal of creation and
utilization of knowledge should be effective utilization of knowledge and enhancement of the company
performance and, concurrently also with those, e.g. Hobbday [7] and Sydow [22],who see a company
innovation potential in the process of sharing knowledge.
Classification of knowledge to explicit, implicit, and tacit by Nonaka and Takeuchi [17], Polanyi [20]
is generally accepted by practice and scientific community, therefore we do not argue.
Conversion of knowledge and related processes – socialization, externalization, internalization and
combination (model SECI) [17], [19] emerged also in our business case, and especially socialization
(conversion tacit to tacit) had a substantial affect on successful result of project.
From the aspect of knowledge acquisition the results of the implemented project derived the
following important elements: support from company peers, creation of a project team from
representatives of every affected unit, regular meetings of project team members, discussion and its
detailed recording in memos – direct handing over of tacit knowledge. Well known PM authors suggest
so called functional applications, among others: reporting, attending meetings, records management,
minutes, memos/letters/newsletters and reports [12]. The business case applied these functional
applications blended with functions from general management like leadership and motivation. An
interesting experience emerged from memos. Team members could read their contributions during
discussion in detail memo. This motivated and encouraged them to be more active, because somebody
listened to them and was interested in their attitude or opinion.
Generally, it can be stated, that the organizational projects implemented in the organization should
be supported by advanced ICTs in order to enhance communications and sharing knowledge within
company as a whole.

5 Conclusion
The above-mentioned business case is a vital example of applying the model introduced at the
beginning of this paper. Especially the development of communication systems on soft and hard bases
helped distribute knowledge gradually to all stakeholders. In general, it can be said that building a
project orientation helps organizations become ready to solve any internal or external problems and
thereby be more competitive in the marketplace. Paper indicates that personal involvement of
stakeholders, especially project team members can be enhanced by increased utilization of soft tools of
communication.
The business case presented above proved, that a frequent and regular discussions in the project
team can improve sharing also tacit knowledge. All this can be a contribution to building of project
orientation in any organization.
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Abstract： Recently, the development of advanced biomedical technologies has been contributed to
human health protection, curing diseases, and making medical products safer and effective. Some new
medical engineering technologies and molecular analysis have enabled various new medical models
such as personalized medicine, custom-made medical treatment, microarray diagnosis, and so forth.
Hence some new innovative medical technologies and devices need new rules and guidelines in order to
be brought to the markets. This paper will compare the regulatory process on DNA microarrays in the
US with Japan investigating interaction between regulators, or the US Food and Drug Administration
(FDA), Japan’s Ministry of Health, Labor and Welfare (MHLW) and innovators or researchers in
industrial and academic fields.
This paper will use the boundary work theory which bridges two different communities, for
example science and non-science (or politics), profession and non-profession, and so forth. Between two
communities, boundary objects situate and stakeholders gather around them to fulfill their objectives.
Boundary organizations mediate and facilitate stakeholders of both sides to achieve their goals
effectively. Although there is an asymmetry of information between two sections, boundary
organizations calm the asymmetry and stabilize ambiguous boundaries.
Key words: Boundary Organization; Regulation; Innovation; Policy value chain

1 Introduction
Making strategic regulation and standard of technology play an important role in creating a new
industry and new products especially in the field of medicine which has a profound relationship with
regulations. In this paper, toward the commercialization of new technologies, in the field of advanced
medicine that must ensure the safety and effectiveness, I will analyze the approval process of the
microarray as a case study, comparing Japan’s regulation setting and the US FDA’s regulatory process.
I will analyze the case from the perspective of the boundary organizations to alleviate the
asymmetry of information between two different communities. Based on precedence researches and
other case analysis, I will build a framework of boundary organization designated to the innovator and
regulator
by extracting the specific function on the regulatory process. I will explore what functions, or
organizations plays mediating function along the policy value chain of regulatory process.

2 Precedence Research
2.1 Precedence research on boundary organization
It has been discussed for many years in policy making, how scientists and engineers with
specialized scientific knowledge will interact with political actors who are non-scientific experts.
For political actors, it is difficult to understand a professional field of science and technology that
has been subdivided, and scientists and engineers do not know much about policy-making and policy
itself, so there is information asymmetry between the scientists and political actors. In other words,
information asymmetry makes science and technology policy making and practice inefficient.
Between experts and non-experts, for example science and politics, there is a boundary region
where does not belong clearly to which side and boundary organizations exist or newly emerge there.
When a boundary object appears, boundary organizations can come around it. The boundary object
is a financial change to organizations and researchers, a new responsibility for the dissemination and
evaluation of research, a new concept, a new demand, or a newly appearing special field or
recognition[1]. The boundary object that occurred in this border region, relevant stakeholders gather with
different purposes. Then, a boundary organization appears in the border area and mediates scientists and
non-scientists in order to mitigate information asymmetry[2].
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Office of Research Integrity (ORI) and Office of Technology Transfer (OTT) of National Institutes
of Health (NIH), were established in order to monitor the integrity and productivity of science and
technology, which have previously been neglected. These organizations are recognized as boundary
organizations [3].
The Human Genome Project(HGP) in the United States, people who have scientific knowledge in
the decision-making positions of the Institute, including Charles Delisi a director of DOE OHER
and , James Watson, a director of the genome center in NIH, mediated scientists and politicians by
diminishing information asymmetry using their scientists networks and knowledge on one hand and
using personnel and budgetary authority in their position on the other hand showing the efficiency and
the importance of the project to political actors[4].
The concept of “Regulated Scientific Market” is important function of boundary organizations.
Scientific knowledge should be authorized by specialists. Therefore, opinions or reports approved by
scientific academies, committees, councils and so forth are tend to be accepted by political actors rather
than personal opinions especially which is on emerging new technologies.
The opposite concept, “the Marketplace of Ideas,” is that scientists with specialized knowledge
express their opinions to political actors one by one, however the political actors cannot evaluate
reliability of information[5].
In HGP, OTA and NRC formed “Regulated Scientific Market” submitting their pro HGP reports
which were discussed in OTA and NRC separately among the specialists of genome related field and the
both organizations agreed to start HGP[4].
The importance of the function as “regulated scientific market” was shown in the case study of the
Evaluation of Carcinogenic substances and [5] in the Great East Japan Earthquake [6] as well.
2.2 Analytical frameworks
It is necessary to consider the characteristics of s policy value chain for “rule composition” such as
verification tests to ensure the safety and efficacy, and incorporation in international rules and standards.
The policy value chain of rule composition might be decomposed to 8 stages[7][8].

Figure 1

Policy Value Chains

1) Technology trends: predict the technology chronologically using technical map, technology road
map, and so on.
2) Prioritization and recognition of issues of rule composition: recognize the areas that need the
rule composition, and prioritize them.
3) Research and development for the rule composition: conduct proving tests underlying the rule
composition.
4) Rule composition: launch councils and working group for the rule composition. establish the
rules of technical standards and guidelines
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5) International rules setting: propose at an international conference in order to be international
standards, a common international rules , and global standards
6) Optimization of organization for operating rules: optimize the development of human resources
and organization for operating rules
7) Provisional Rules Operations:
Present the trial as a draft and conduct interim operation. Operate the rules using a provisional
authorization method and install a re-examination system
8) Modify the monitoring of rules operating condition:
modified if necessary by monitoring the operating state rules
In this value chain, it is not limited to linear, and flow presents the case of a concurrent and
non-linear. Interaction to alleviate the information asymmetry between the regulators and the innovators
occurs in each phase of the policy value chain.
In boundary organizations, functions of bridging two communities in composing rules consist of
five main parts: Networking, Setting Agenda, Organizing a operating body, Securing research resources,
and Supporting rule setting.
In addition, a boundary organization has two types, a multitask organization or a single task
organization. A multitask one is conducting a several research on various area such as Science councils
while a single task one doing the research on very restricted field.

Figure 2

Boundary Works Between Regulators and Innovators

This framework makes it possible to map a boundary organizations in each stage. It might find
missing functions by mapping.

3 Case Study on Microarray
3.1Analysis through a policy value chain
In the DNA microarray case, I will investigate from the following points of views through a policy
value chain of regulatory making process.
At the initial stage, the regulator could not predict which technology can be for practical use
because of high uncertainty. On the innovator side, there are a lot of uncertainties about an emerging
technology, whether there is any market, whether there is likely to be approved, how many years it takes
to be approved, and how to procure research funding.
In 2004 in the US, four years after the success in the Human Genome Project(HGP), there were
few innovative drugs and medical devices invented with emerging technologies. FDA worried about
situation and launched Critical Path Initiative “ to drive innovation in the scientific processes through
which medical products are developed, evaluated, and manufactured[9]”.
As gene expression profiling and SNP analysis of the DNA microarray allow the predictions such
as drug-response and the side effects of the drug in vitro, the microarray is possible to substitute for a
conventional measures of clinical diagnostic and raises safety, efficacy, and speed of the examination.
Furthermore, the microarray would be a convincing tool for personalized medicine, innovative drug
development, although there are variations in quality and reproducibility.
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In the critical path initiative, FDA, the regulator, pointed out the importance of biomarkers in
biomedicine and designated them as top two focusing items (agenda setting).
Despite guidelines of microarray, as it was a new technology, had not been formulated in
Pharmaceuticals and Medical Devices, due to the agenda set FDA had led, microarray project could
secure human resources and funds to start the MAQCI as a pilot project. (securing research resources,
network)
FDA had launched the CPI and organized the projects for six other items as well as the MAQCI.
So, FDA, though which is the regulator, worked as a multitasking boundary organization to bridge
the regulators and innovators.
The importance of the microarrays was recognized in Japan as well.
While in the US, FDA put microarray in the agenda through CPI, in Japan, the importance of
microarrays was indicated thorough the results of the questionnaires survey of "Research on the
regulatory approval for the next generation of medical equipment, research, development and
commercialization promote" of Health and Labor Sciences Research special projects headed by
professor Sunagawa, Kyushu University in 2004.
3.2 Prioritization and recognition of issues on rules composition
National Center for Toxicological Research (NCTR) of FDA started the Microarray Quality
Control (MAQC) project on February 11, 2005, which aimed to set research strategy and secure study
resources for quality control and standardization of the DNA microarray.
Importance of microarrays for speeding up the clinical trial, which is one of the objectives of the
FDA, was specified in the opportunity list. Among the 76 opportunities in fields such as genomics and
proteomics, imaging, and bioinformatics, “Biomarker qualification” and “Standards for microarray and
proteomics-based identification of biomarkers” were cited as the top two opportunities. It indicated that
creating evaluation criteria of performance on bio-microarray should be accelerated preferentially.
(agenda setting)
Feasibility and importance of microarray is also supported by the scientific research results of
MAQCⅠ. (regulated scientific market) Listing in Opportunity list facilitated the microarray project to
secure resources as well(secure human resources, funds)[10].
In Japan, after the importance of microarray has been pointed through the questionnaire survey,
microarray programs was designated as one of the priority seven areas by a joint signature of
Ministry of Health, Labor and Welfare, Ministry of Economy, Trade and Industry on March 4, 2005.
Microarray was off when the priority areas had been narrowed down to five from seven fields, but the
June 15, 2006, Microarray was resurrected in the priority areas in the fourth meeting.
FDA, the regulator, selected microarray and put high priority on it with the top down way while
Japan’s agenda setting was bottom up way. Even securing research resources are more difficult in the
bottom-up way than top down way, in Japanese microarray project a working group mediated innovators
and regulators.
3.3Research and development for composing rules
National Center for Toxicological Research (NCTR), a division of the FDA, as a management
entity of MAQC, has been setting research strategy, securing research resources, and conducting the
research and development for composing rules through MAQCⅠ~MAQCⅠ.
The objectives of NCTR are “ conducing of innovative regulatory-science research vital to FDA.
Regulatory science—the science of developing and establishing tools, standards, and approaches to
assess the safety, efficacy, quality and performance of regulated products—. “ 137 people from 51
institutions participated in the MAQC project which consisted of six centers of the FDA (CBER, CDER,
CDRH, CFSAN, CVM, NCTR), , medical related government institutions (EPA, NIH, NIST) ,
manufacturer of RNA samples and microarrays (Affymetrix,, Agilent, Ambion, Applied Biosystems,
Clontech, GE, etc.) , service provider of microarray, and academic laboratory (networking).
In Japan, there was no science based R&D for regulatory science. In 2005, the joint working
group of MHLW and METI, headed by Professor Jun Yoshida, neurosurgery of medical department,
Nagoya University, consisted of thirteen members from 12 institutions which are two public research
institutions (National Institute of Health Sciences (NIHS), National Institute of Advanced Industrial
Science and Technology （AIST）), medical and engineering researchers from eight universities, and two
hospitals (networking).
May 2007, METI announced "tailor-made medical diagnostic equipment (microarray) development
guidelines 2007" on genotyping microarrays. The guidelines were not based on own R&D tests for
regulatory science but on the discussion among the specialists of the working group.
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Then, microarray related companies gathered, organized the JMAC group led by Toshiba, and
provided a forum for consultation with related companies (network).
METI was going to make the successful example of the microarray industry.
JMAC started a R&D for standardization in safety and efficacy of microarrays in Standardization
on Compatibility and Evaluation Measure of Bio-chip 2008, and the International Standard Joint
Research and Development Projects 2009 funded by MITI. However, as the funds are not sufficient,
member companies invested (secure resources).
When Steering Committee of the JMAC discussed about what working groups should be made,
some participating manufacturers said “ if they work together, it may be difficult to differentiate a
product of each companies when they commercialized microarrays."
Then JMAC focused industrialization and standardization of microarray. While MAQC inside FDA
targeted the direct rule composition for approval review for microarrays, in Japanese side, JMAC,
consortium of manufacturers provided the scientific data for government.
JMAC, supported by a regulator METI and related NEDO for the development guidelines,
conducted research and development for the purpose of standardization and industrialization of
microarrays. Data provide by JMAC was not for the approval review done by MHWL and the data do
not necessarily the same in the approval review side and standardization side. In microarray’s case, a
research and development function for composing rules for review process was missing in Japan.
3.4 International standardization
American microarray products for research have already won a great market in the world and
became a de facto standard.
The United States follows the same trajectory as the microarray for research in diagnostic
microarrays, while Japan tries to acquire of international standard aiming producing a superiority in
functionality, reliability and accuracy of data.
In collaboration with organizations in Food and Agricultural Materials Inspection Center (FAMIC),
Safety Technology Center (FAMIC), Japanese Committee for Clinical Laboratory Standards (JCCLS),
and Forum for Innovative Regenerative Medicine(FIRM),, JMAC aims of de jure standard through
International Organization for Standardization (ISO) and Japanese Industrial Standards (JIS).

4 Conclusions, Implications and Actions
What kinds boundary organizations exist between the regulator and the innovator, what kind of
mediated functions exist between two?
The following points could be observed in the case study of the Japan-US comparison of the
microarray.
Although FDA is a regulator, NCTR in FDA worked as a boundary organization through MAQC
Projects by networking, securing resources, agenda setting and so on. Inside of FDA, Center for
Evaluation and Research (CDER) is in charge of approval test for microarrays.
FDA worked as a multitask organization, put the priority on a microarray. In Japan, JMAC worked
as a single task boundary organization.
Prioritization: prioritization is needed in development of advanced technologies as a selection and
concentration points of views. CPI put a higher priority on microarrays in the United States while Japan
did not put high priority comparing to the US. In Japan, the development environment was not as good
as that of the US. In spite of the insufficient human resources and funds, innovators involved the
Ministry of Economy, Trade and Industry and the Ministry of Health, Labor and Welfare in guidelines
making from the early stages of the microarray development and kept the good relationship with them to
cope with emerging problems in regulations and guidelines.
Making the connection with regulator side and the innovator side through consortia, working
groups, or project teams is important. There are two types of regulators in Japan. One is the regulator for
medical device development ,or METI, and the other is the regulator for drugs and medical devices
approval, or MHLW. That the innovator side had made a joint WG with both regulators were also
important as an intermediary function.
In order to obtain a scientific data for the approval of the microarray, FDA established the research
team for setting performance criteria itself though data collection While Japan did not have such a
scientific research data for regulation and made a guide line with reference to the guidelines of other
countries or past guidelines at a initial stage. Even after the JMAC has been established, the JMAC had
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a R&D to collect scientific data for safety, standardizations, and industrialization but the data required
by the regulators for approval did not match directly to the that of JMAC.
In the future, in Japan, regulatory science relevant organization could be applied as a boundary
organization in order to compensate for insufficient scientific data for regulation. In addition,
organizations in charge of standards in each area could function as boundary organizations linking
domestic Japanese standards and JAS with international standards.
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Abstract: It’s commonly recognized that the internationalization of higher education has been a global
trend. From the perspective of the knowledge mapping, this paper sorted out the evolution of the
internationalization of higher education which had a certain reference value for further research. By
applying the software of CiteSpace II to draw the knowledge mapping of 1539 literatures index from
SSCI, A&HCI, and CPCI-SSH from 1992 to 2012, this paper compared the research strength among the
countries involved in internationalization of higher education, figured out the research focuses and
fronts, thus mining out those fundamental literature with key influence on the knowledge evolution at
each turning point of research orientation.
Key words: Internationalization of higher education; Knowledge Mapping; Visualization

1 Introduction
Since 1990s, internationalization of higher education has caused wide public concern at home and
abroad. Domestic research mainly focused on the introducing of western countries’ experience and
China’s countermeasures for it, taking qualitative research as the principal thing. However few reported
the theoretical basis, subject evolution, knowledge network, research focus and fronts. The National
Medium and Long-term Education Reform and Development Planning clearly pointed out that China
should further open the education and improve its internationalization level; therefore, to sort out the
evolution of the internationalization of higher education from the perspective of the knowledge mapping
has vital theoretical and practical significance.
Regarding scientific knowledge as its object, scientific knowledge mapping is a kind of graphics
showing the development and structural relations of scientific knowledge and charactering “map” and
“spectrum”. It is not only the visualized knowledge graphic but also the serialized knowledge spectrum,
indicating the network, structural, interactive, overlapping, evolutional and derivative complicated
relations among the knowledge units or knowledge clusters[1]. Citespace, a kind of application software
of information visualization, which was developed by Chen Meichao, associate professor of Drexel
University in Philadelphia, America[2]. Widely used in the field of scientific metrology, Citespace is
applied to analyze the pluralized, time-sharing and dynamic complex network, thus becoming the most
distinctive and influential visualized software in the information analysis. This paper uses Citespace II to
analyze and reveal: 1) The comparison of research strength of each country in the field of
internationalization of higher education; 2) How do research themes on internationalization of higher
education change over time? 3) Among the literatures in the field of internationalization of higher
education, which papers and theories are the mainstreams? Which literatures are authoritative and core?
This paper selected database from citation indexes of SSCI, A&HCI and CPCI-SSH developed by
Institute of Scientific Information (ISI).The literatures cover the most influential and high-quality
journals and meeting record documents in the field of social science, arts and humanities around the
world and the database update weekly. Therefore, literatures relevant to internationalization of higher
education in the database above can represent the major and core results in that field in the world.
Search formula: Theme= higher education internationalization OR theme= (higher education
globalization). Search years are set from 1990 to 2012, and those irrelevant kinds of literatures are
excluded, but journals, conference papers and review must be kept, and the remaining 1539 records are
the research samples of this study.

2 Distribution of Research Strength
This paper uses CiteSpace Ⅱ3.0 R5 to output 1539 databases in the whole record format, then
import them into the software, and select node-type Country, TermSource, Title, Abstract, Keywords,
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Descriptors and Identifiers. Time value is set to one year, and 30% of high-frequency literatures are
selected as the nodes of knowledge mapping in every time zone. Meanwhile, threshold value is selected
properly, and then to operate software and produce national distribution knowledge mapping by network
merging.

Figure 1

Countries Research on Internationalization of Higher Education

In the figure, round nodes stand for countries, the more articles the country published, the bigger
the nodes are (see Figure 1). The figure directly indicates each country’s research strength of
internationalization of higher education, shows various countries are involved in. Among the countries,
America, Australia, Britain and China are the most active members, and the number of articles published
by the four countries accounts for 49 per cent of all the papers. As a higher education power, America
has been leading the world in research on internationalization of higher education and published 309
articles much more than other countries. Britain published 154 articles, ranking the second; China and
Australia published 149 articles and 140 articles respectively, ranking the third and the fourth.
Intermediary centrality is also an important evaluation index, and the bigger centrality shows that it has
a bigger influence on the network. Sweden, New Zealand, Belgium and Australia ranked the top four in
intermediary centrality. Although those four countries did not publish too many articles, their research
achievements played an important role in the research field of internationalization of higher education.
In terms of the sudden increase in publishing articles, America’s added value of publishing articles was
9.97 which ranked the first. It is vital to note that Malaysia increased dramatically in 2011 with the
added value of 7.26 and ranked the second. Romania and Lithuania should not be neglected, and they
made a breakthrough in publishing articles in 1998 and 2006, with the added values of 6.64 and 5.92
respectively.

3 Research Focus and Fronts
Keywords are often regarded as the high enrichment and refinement of an article, so we can
understand the content and theme involved in the article by analyzing keywords. Word co-occurrence
network analysis is also called co-word analysis, and is a technology of analyzing textual content. By
analyzing the forms of co-occurrence of entries couple (word or noun phrase couple) in the same context,
it can confirm the relations of related themes in the field the context represents, thus exploring the
development of subjects. Therefore, co-word analysis of keywords is selected to mine out the contexts in
the 1539 articles. Selecting node-type keywords and keeping other settings unchangeable, software is
operated to get the knowledge mapping of keyword co-occurrence (Figure 2). There are 412 nodes and
876 lines in the figure. Each node stands for one keyword, the size of nodes are determined by the times
of keywords appear. Lines between nodes represent concurrence relations between keywords. The
biggest purple node in the figure stands for keyword “globalization” that appears most times and has the
highest centrality. Detailed data with cited frequency, centrality and sudden increase corresponding to
mapping are output by background processing.
After merging synonyms and related concepts and removing the retrieval words of
internationalization and higher education, keywords with the higher centrality and frequency will be
analyzed by combining Figure 2 with background data comprehensively.
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Figure 2

Knowledge Mapping of Keyword Co-occurrence

From the perspective of theoretical knowledge, keywords with the higher centrality and frequency
are usually the common concern to many researchers in a certain period of time. Meanwhile, they are
also the research focus and fronts. Those words include: globalization(402,0.27), educational
institution(139,0.22), university(117,0.08), education system(110,0.12), international students(105,0.1),
education policies(81,0.15),the process of globalization(34,0.03),Bologna process(46,0.02),new
technology(46,0.07),information technology(42,0.05), university students(61,0.01),science(34,0.03),
social science(33,0.09), innovation(41,0.01), performance(30,0.01), increase(25,0.03),developed
countries(20,0.04), developing countries(33，0.11),national level(13,0.01).Numbers in the brackets stand
for frequency and centrality respectively. These words are representative terms and marks in the
research field of internationalization of higher education, embody research focus and characterize the
cause, form, feature and contents of nationalization of higher education.

Figure 3

Time Zone View of Research Focus

In order to further explore the evolution and development of research focus of internationalization
of higher education, time zone view of research focus is drawn by software (Figure 3). Time zone view
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is consisted of a series of bar zones representing time zone. Time zone is arranged from left to right in
the chronological order, research fronts are composed of a set of latest focus on the upper right corner
which represent the present situation of research in that field. The figure shows the trend of research
focus change over time. By reading time zone view of research focus and keywords, the change in the
research perspective in the field of internationalization of HE will be shown. The research thread and the
development trail of internationalization of global higher education in recent two decades will be sorted
out by these keywords. Its research can be divided into two stages, research focus and features in each
stage are as follows:
1) In the 1990s: with the development of economic globalization, internationalization of higher
education became an inevitable trend, new technology provided the powerful means and channels for it,
higher education in each countries faced both opportunities and challenges, the worldwide
unprecedented trend of internationalization of higher education rose, developed countries took the lead,
and developing countries were also actively involved in it. All countries formulated policies on
education to adapt the trend of internationalization.
2) From the beginning of the century to now: countries opened education to the international
market and emphasized international cooperation, universities became the subjects of implementing the
internationalization of higher education, hence its level was generally improved and its contents became
increasingly rich and diverse. The researchers’ focus began to turn to economic benefits brought by
quality assurance, curriculum, cultural differences, international competition and internationalization.
Remarkably, an increasing number of Chinese students studied abroad, which reflected the fast
development of internationalization of higher education in China.
3) The word “globalization” running through two research stages explained on one hand that the
close relations between globalization and internationalization: internationalization was the important
impetus for internationalization of higher education; on the other hand, it revealed a hot topic that
scholars have been debating: relationships between globalization and internationalization. Their
differences and relations have been always the focus of the discussion and have yet to be settled.

4 Literatures of Key Nodes
To draw co-citation network mapping is an important method that Citespace II demonstrates
subject knowledge basis and research front. In the course of the development of co-citation network,
node literatures of high intermediary centrality often occurred, and they played a turning role in research.
Called “the turning points of knowledge”, these nodes connect different kinds of literatures. Network
node selects “Cited Reference”, and other strategies remain the same. Running software can produce
co-citation network mapping of literatures (Figure 4). Three literatures presented by the purple circles in
the figure constitute key nodes in the research field of internationalization of higher education. The three
articles play a fundamental role in the research on internationalization of higher education and the
knowledge evolution in that field.
The first key node literature is Academic Capitalism: Politics, Policies, and the Entrepreneurial
University written by American scholars Slaughter, S. and Leslie, L.L. After investigated academic
researches of public research universities in America, Australia, Britain and Canada, they first formally
put forward the term of Academic Capitalism referring to market behavior or behavior similar to market
expressed by universities or teachers when they acquired external funds[3]. By using abundant policy
documents, statistics and case studies, academic capitalism vividly showed the change in the nature of
academic work in many western developed countries with the advent of globalization at the end of the
20th century. Meanwhile, it fully revealed the reasons, natures, levels of these changes and the impact the
changes brought to higher education system. This article has the most cited frequency and the highest
centrality, so it is of great importance reference for research of internationalization of HE.
The second key node literature is Creating Entrepreneurial Universities: Ways to Transformation of
Organizations written by American famous HE expert Clark, B.R. in 1998. The book depicted the whole
process of changes of five European universities for fifteen years and clarified five ways to
transformation of universities: strong core leadership, extensible external development environment,
diversified funding base, energetic academic center and entrepreneurial cultural atmosphere[4]. In his
point of view, the five ways can provide effective guidance to the reform of other universities. The book
is known as the Bible of European university innovation. Internationalization of education is the
mainstream of the development of higher education in the modern world, so universities have to
transform in order to deal with the challenges brought by internationalization of higher education. The
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main purpose of the book is to provide effective guidance to the reform of other universities
theoretically, and offer reference for the transformation of universities. After the book was published,
research on Entrepreneurial Universities became an enthusiasm in the international community.
The third key node literature is The Consequences of Modernity written by Giddens, A., one of the
most important thinkers in the modern world in 1990. The book revealed potential opportunities and
challenges imposed by the era of ‘globalization’ in our life and society. In his theory, globalization is
regarded as the direct result of modernization. For his part, modern social life has unique power quality,
including three major factors: separation of time and space, the disembedding of social systems,
reflexive [5]. According to Giddens’ modernity, along with the expansion of the modernity and the
advancement of modernization, higher education inevitably moves towards internationalization.
Influenced by internationalization, ‘presence and absence are twisted together, and long-distance social
events are mingled with local scenes’. Internationalization of HE means that every nation transcends
time and space limitations and realizes the dialogue and cooperation of higher education in the
international society by ‘symbols’ and ‘experts system’ like information network and markets, thus
reconstructing their own organizations of higher education system. Giddens’ theory of modernity lays a
theoretical foundation for internationalization of HE.

Figure 4

Co-Citation Networks Mapping of Literatures

5 Conclusions
By means of Citespace II, research strength distribution, research focus and front and knowledge
base intuitively show the research status of internationalization of global higher education. By visualized
analysis, the following conclusions were drawn: 1) all countries in the world paid close attention to the
research on internationalization of HE, but America, Australia, Britain and China are the most active
countries; 2) Representative terms and marks in the research field of internationalization of HE
demonstrated research focus focused on the cause, form, feature and content of nationalization of higher
education. The researchers’ focus has begun to turn to economic benefits brought by quality assurance,
curriculum, cultural differences, international competition and internationalization since the beginning
of this century. 3) Three key node literatures constitute knowledge base of research on
internationalization of HE, and exert a major impact on it. Data source, research methods, and research
results of this article have a certain practical significance and provide beneficial reference for the
researchers in that field, but the functions and meanings of key node literatures should be verified by
experts’ interpretation, which must be strengthened in the follow-up study.
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Research on Destructive Path of Radical Knowledge Innovation
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Abstract: Radical knowledge innovation is a comprehensive and systematic project, which reflects the
mode of knowledge innovation and the repositioning of structure on the basis of the organization. We
study the destructive path and damage degree of radical knowledge innovation in order to explore
whether the theory of knowledge innovation model has realistic significance using confirmatory factor
analysis to verify the hypothesis. Results show that the measurement model has good validity in path
recognition. The study shows nodes enterprise generally believed that innovation risk faced is the key
factor impacting the knowledge endogenous capability and level of application of cluster, and the close
degree of cluster in organization has very important effect on the process and efficiency of knowledge
creation of whole network. Deep as you can see, psychological distance (trust), knowledge distance
(knowledge similarity and correlation) and knowledge (knowledge stock and absorptive capacity) which
affect the close degree of cluster as fundamental factors damage the path of knowledge innovation. This
conclusion become an important standard which divided multiple nodes in the biggest difference cluster
group with practical significance and find the similar cluster groups with high levels. It is also a new
discovery in radical knowledge innovation path. It has important practical significance in detecting
knowledge innovation destructive factors effectively, finding risk factors timely and building innovation
model of knowledge in R&D, diffusion and use in network.
Key words: Radical knowledge innovation; Destructive innovation path; Risk of innovation; Innovation
cost; Close degree of cluster; “Leapfrog” theory

1 Introduction

About the definition of radical innovation and characteristic, Leifer. R. (2000) [1] thinks radical
innovation is a kind of innovation to bring greatly improved performance with new product features or
performance and cost greatly low. Frank Fernandez (2001) [2] said that the radical innovation is a process
which replacing the existing even the most successful products with wide range. Joseph Alois
Schumpeter (2006) [3]believes that radical innovation is to use totally different science technology and
management mode and make a huge transformation by innovative products, production methods and
competition form of market and industry. Georger (2007) [4] pointed out that the radical innovation is a
nonlinear, high speed, discontinuous process.
For the function and significance of the radical innovation, foreign scholars also have their different
views. Dosi. G. (1982) [5] thinks that radical innovation is a track of replacing old technique, which
establishes a new trajectory of technological innovation. Dess and Beaed (2006) [5] think radical
innovation can open new markets and potential applications, brings to the existing enterprise big
difficulties, but it is the foundation of the new enterprises to enter the market successfully. Lew Elias
(2007) [7] believes radical innovation model often leads to the emergence of new industries. But they
have little research on radical path and process of innovation.
However, the practice and academic research on radical innovation are scarce in China, and more
research focused on the continuous innovation, which seriously hindered the core of knowledge
innovation of enterprise. In addition, there is no research result about the radical knowledge innovation
in application in network. Based on these, we put forward this research.

2 Research on Radical Knowledge Innovation
2.1 Process of radical knowledge innovation
Radical innovation belongs to the advanced stage and form of discontinuous knowledge innovation
which is based on a completely different set of engineering and scientific principles, and will open up a
new market and potential applications. The process of radical knowledge innovation is shown in Figure
1 below.
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Level of knowledge
Track of knowledge C
Track of knowledge B

Track of knowledge A
Radical
innovation
Figure 1

Time

Incremental
innovation

Schematic Diagram of Process of Radical Knowledge Innovation

In Figure 1, when a new knowledge B which is different from the original knowledge A appears, it
carries on the innovation firstly, despite the innovation products based on knowledge B have low level
than the products based on knowledge A at the beginning and the product performance indicators are
poor than the previous generation of products. When solving the main obstacle of new products based
on knowledge B, the new products experienced a rapid increase period on knowledge level and product
performance until the room for improving product's performance reduced, enterprises begin to enter into
the stage of incremental innovation. When knowledge C appears, a new process of knowledge instead
started. When the new product performance based on knowledge C surpass the products based on
knowledge B, the former began to replace the latter and the incremental innovation of knowledge B is
over.
2.2 Characteristics of radical knowledge innovation
2.2.1 Different thinking pattern
Radical innovation provides completely different performance characteristics; therefore, the
organization needs to get new customers and new technical ability of knowledge. The thinking pattern
spread outward from the basic different new knowledge and the direction of diffusion is a
one-dimensional or multidimensional [8] which is shown in Figure 2.
d

d

C

d

Figure 2

d

Schematic Diagram of Thinking Pattern of Radical Innovation

The influence of unique thinking pattern of radical innovation is not only the products and services,
but also affects the infrastructure with the use of the products and services and distribution value chain.
Radical innovation due to focus on the future needs of customers, so the radical innovation is a learning
process which the innovative enterprise with users depend on each other's [8]②.
2.2.2 Different competition consequences
The reason that radical knowledge innovation has different consequences with other types of
uninterrupted innovation competition is they have different requirements of organization's ability [9]. The
organization ability is very difficult to create and the cost to adjust is high. Therefore, because of the
influence of the ability of organization, a lot of companies lack of effective absorption capacity to
information reflected the radical knowledge innovation information, thus they cannot use the
information effectively.
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3 Research on Destructive Path of Radical Knowledge Innovation Model
3.1 Mechanism of the destructive model
The new market disruption fights with the “consumption”. Because the price is cheap and more
easy to use of new market disruptive products and can make a new group begin to own and use these
products, while the new product in the mainstream market users on the product performance is low, but
they have other new features that the new consumer value. The challenge of new markets destroy is to
establish new value network and the must overcome difficulty is the consumer rather than market
incumbent [10]. Disruptive innovations will not actively infringe the mainstream market, but to make
customers out of the mainstream of the original market and enter a new market [11], because the customer
found that the use of these new products better than the old products.
3.2 Analysis factors in destructive path model
3.2.1 Risk of innovation
The knowledge innovation of enterprise is guided by the interests, but this kind of interest is
potential, expectations and uncertain. Once the risk happened and the enterprise has no ability to defense,
it will fall into a risk trap. Therefore, innovation is a huge risk for discontinuous innovation early
enterprises. However, if the enterprise over the risk and take the lead in entering a new dominant design
and new knowledge innovation path, through the innovation chaos period, then they will avoid and
resolve the risk successfully [12], will also bring new first-in advantage and effectively prevent other
junior enterprises enter, namely the original innovation risk will be the security barrier getting
innovation advantage and gain for those enterprise which entered successfully. This barrier can form a
risk-security fence. Discontinuous innovation risk is higher; the fence effect more apparent, innovation
enterprise will gain more; the duration will be longer and the greater safety factor will be bigger.

The first entrants

The later entrants

Risk
Figure 3

Innovation Risks-Security Fen in Process of Innovation

3.2.2 Cost of innovation
1) Cycle cost
There is a diminishing relationship between the development cycle of knowledge innovation
project and starting time [13], namely when the innovation activities begin late, the development cycle
cost is low. According to the principle of decreasing the information uncertainty, during the knowledge
innovation, the enterprise master more and more comprehensive and accurate internal and external
information, enterprise innovation potential factors gradually transformed into explicit factors, some
expected factors also gradually change into the current ones, the tacit knowledge innovation contains
also heavily into explicit knowledge and this makes the innovation of information uncertainty
diminishing. On the contrary, if innovation is uncertainty, the number of related issues also needing to be
solved will increase, at the same time, the difficulty of stimulating the potential demand of the
consumers and the workload will increase and the investment promotion expenses will increase.
Therefore, enterprises hold the best timing and schedule of knowledge innovation effectively, it can to
use innovation cycle characteristics of the development and changes in a large extent, as far as possible
avoid innovation risk [13]②.
2) Cost and risk distribution
Enterprise’s investment of knowledge innovation is to carry on in batches. With the passage of time,
the accumulated investment is more and more, namely the accumulation of knowledge innovation is an
increasing function of time. Therefore, the time of knowledge innovation failure or termination is late;
the amount of loss is great. This is the principle of risk-loss increasing of knowledge innovation [14]. In
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theory, if a project failed at t 2 ( t 2＞t 1 ), the risk–loss at t 2 will be greater than the risk-loss at

t1 .That involves the termination decision of knowledge innovation project, namely for some knowledge
innovation project which have more and more obvious failure trend and no hope of success, making
termination decision as soon as possible helps reduce the risk-loss.
On the surface, the cost in the process of innovation and risk distribution is just a question of
structure, but, from the perspective in essence, this structural differences reflect the research and
absorption ability of enterprise for other knowledge in the process of innovation and its depth and
breadth. Therefore, fundamentally, in the process of enterprise innovation risk distribution represents
level of a kind of generalized the accumulation of knowledge, research and development and application.
This ability and level determine enterprise's core competitive ability and the likelihood and efficiency of
success of innovation [14]②.
3) Close degree of cluster in organization
Knowledge exchange and innovation of node enterprises in network formed a kind of typical small
world network [15]. Because of the characteristic of invisible of knowledge, the knowledge transfer in
network needs frequent interaction between nodes, the success of knowledge transfer between members
depends on the ease of communication between nodes and frequent degree, depends on the close
relationship between supply and demand of knowledge, namely the knowledge innovation efficiency in
small world network reflects the close degree of cluster directly. With this research, we proceed from the
network relations and discuss the impact of these factors in knowledge transfer in network mainly from
the node trust and specification between enterprises etc. [15] ②.
In scale-free network, the knowledge transfer between enterprises of different nodes is affected by
physical distance, the influence of psychological distance and knowledge distance. Physical distance is
the geographic distance between nodes and the convenience degree of contact; Psychological distance is
characterized by trust, the higher degree of mutual trust, the will of supply is more intense, the easier the
recipient receives the transmission of knowledge. The trust relationship between nodes is influence by
history of two nodes and the level of conflict. The conflict level includes interstitial knowledge
differences, organization, etc.; Knowledge distance is the similar degree of knowledge and correlation
between nodes and is a sufficient condition of knowledge transfer to take place [16]. There is knowledge
gap between nodes, the higher the similarity and correlation knowledge, knowledge gap is smaller.
4) “Leapfrog” mechanism
In addition, in the process of radical knowledge innovation of organization, “leapfrog” mechanism
is also at work [17]. Most of the time, knowledge has marginal progress gradually with the improvement
of knowledge within the framework. However, after a period of time, it will appear a major
breakthrough which radically changes the nature of knowledge. This breakthrough could achieve by
“leapfrog” type of innovation process, the original enterprise which has advanced knowledge may exist
“lock” state. “Leapfrog” mechanism provides a simple economic explanation from the perspective of
knowledge innovation for enterprises “after drive type” knowledge innovation and development: on the
one hand, without marginal knowledge changes, the increasing return to scale tends to strengthen the
leading position of advanced enterprises. When a major knowledge breakthrough appears, because of
the influence of its high wages and vested interests, it will hinder the adoption of new knowledge; On
the other hand, the advanced enterprise has very rich production experience for existing knowledge, the
new knowledge has low efficiency than instead old knowledge at beginning. While enterprises are more
willing to adopt the knowledge that has original low efficiency but can bring new development [18].
Using the innovation mechanism, enterprise can use this knowledge way and actively avoid innovation
risk after implementing innovation activity.
3.3 Empirical research
According to analysis above factors influencing the destructive path of radical knowledge
innovation in network, we can build a recursive model on process and efficient of knowledge innovation
and analysis the innovative destruction path. Model is shown as shown in Figure 4.
To test the hypothesis the above mentioned model, we use stratified random sampling. There are
150 valid samples. According to the above influence factors which have destructive influence on the
processes and efficiency of radical knowledge innovation, we design the scale. The scales are completed
by likert scale method. We get 104 effective samples eventually and analysis by AMOS7.
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Figure 4

Recursive Model on Process and Efficient of Knowledge Innovation
and Analysis the Innovative Destruction Path
Table 1 Result (Default model)
Chi-square
Degrees of freedom
Probability level

3.012
2
.222

From Table1, all don’t reach the 0.05 significant levels. We accept the null hypothesis because


observation data of S matrix are corresponds to  matrix of the model implied, namely observation
data and hypothesis model can be adapted.
Table 2

Standardized Regression Weights: (Group number 1-Default model)
Estimate
x5<---x1
.490
x5<---x2
.175
y<---x2
.345
y<---x3
.061
y<---x4
.295
y<---x5
.282
y<---x1
-.088

In Table2, seven path coefficient values all reach 0.05 significant levels. There are six positive in
seven path coefficient values. It said the effect of directly affects is positive and negative effect of
representative for the reverse.
Table 3
x1
x3
x3
x3
x4
x4

<-->
<-->
<-->
<-->
<-->
<-->

x2
x2
x4
x1
x1
x2

Covariances: (Group number 1-Default model)
Estimate
S.E.
C.R.
P
Label
.939
.241
3.900
***
par_9
1.064
.282
3.769
***
par_7
1.285
.277
4.639
***
par_8
1.702
.365
4.656
***
par_10
.805
.224
3.598
***
par_11
1.152
.203
5.670
***
par_12

Table3 shows exogenous variables and the significance test of four covariance estimates “risk of
innovation”, “cost of innovation”, “level of accepting innovation” and “close degree of cluster in
organization”. It can be seen that between the two factors of the four exogenous variables all reach 0.001
significant level.
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Table 4
x1
x3
x3
x3
x4
x4

Correlations: (Group number 1-Default model)
Estimate
<-->
x2
.415
<-->
x2
.399
<-->
x4
.512
<-->
x1
.515
<-->
x1
.378
<-->
x2
.671

Table4 reflects six correlation coefficients all reach 0.001 significant levels and the four exogenous
variables show significant moderate positive correlation.
x1
x2
z1
x3
x4
z2

Table 5 Variances: (Group number 1-Default model)
Estimate
S.E.
C.R.
P
Label
2.805
.390
7.193
***
par_20
1.825
.254
7.193
***
par_21
1.456
.202
7.193
***
par_22
3.895
.541
7.193
***
par_23
1.614
.224
7.193
***
par_24
.943
.131
7.193
***
par_25

Table5 reflects the six exogenous variable variance test p values were less than 0.001, said the
variance of four covariance estimates, two residuals e1 and e2 is not equal to zero in the overall
significant variable.
Table 6

Squared Multiple Correlations: (Group number 1-Default model)
Estimate
x5
.342
y
.527

Table6 said the percentage which the two internal variables “level of accumulation, R&D and
application” and “process and efficiency of innovation” can be explained by external variables. The
squared multiple correlations of the two structural equation were 0.342, 0.527, respectively. According
to the hypothesis model, the four covariance estimates “risk of innovation”, “cost of innovation”, “level
of accepting innovation” and “close degree of cluster in organization” combined can explain “level of
accumulation, R&D and application” 34.2% of the variance of the variable. The five covariance
estimates “risk of innovation”, “cost of innovation”, “level of accepting innovation”, “close degree of
cluster in organization” and “level of accumulation, R&D and application” combined explain “process
and efficiency of innovation” 52.7% of the variance of the variable.
Table 7 Direct Effects (Group number 1-Default model)
x2
x1
x4
x3
x5
x5
.193
.436
.000
.000
.000
y
.361
-.074
.328
.044
.268

According to Table7 , the standardized direct effects values which “risk of innovation” to two
internal variables “level of accumulation, R&D and application” and “process and efficiency of
innovation” were 0.490, 0.088 respectively. The standardized direct effects values which “cost of
innovation” to two internal variables “level of accumulation, R&D and application” and “process and
efficiency of innovation” were 0.175, 0.345. The standardized direct effects value which “level of
accepting innovation” to “process and efficiency of innovation” was 0.061. The standardized direct
effects value which “closes degree of cluster in organization” to “process and efficiency of innovation”
was 0.295. The standardized direct effects value which “level of accumulation, R&D and application” to
“process and efficiency of innovation” was 0.282. The significance test of seven path coefficient reaches
0.05 levels. From Table 7, we get the path analysis model which drawn by standardized regression
coefficients between variables value.
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Figure 5

Standardized Path Analysis Model

Analysis results of adaptation parameter of model are shown.
Model
Default model
Saturated model
Independence model

Table 8 CMIN
NPAR
CMIN
DF
25
3.012
2
27
.000
0
6
259.030
21

P
.222

CMIN/DF
1.506

.000

12.335

In Table 8, the significant probability value p=0.222>0.05. It didn’t reach significant level and
accept the null hypothesis. The chi-square freedom ratio (CMIN/DF) is 1.506, chi-square freedom
ratio<3.000. It shows the model has good adaptation.
Table 9
Model
Default model
Saturated model
Independence model

Baseline Comparisons
NFI
RFI
IFI
Delta1
rho1
Delta2
.988
.878
.996
1.000
1.000
.000
.000
.000

TLI
rho2
.955
.000

CFI
.996
1.000
.000

In Table 9, NFI=0.988 ＞ 0.900,RFI=0.878 ＜ 0.900,IFI=0.996 ＞ 0.900,TLI=0.955 ＞
0.900,CFI=0.996＞0.900. In addition to the RFI, all conform to the standard model adaptation, said
hypothesis theory model and the observation data of the whole adaptation degree preferred.
Model
Default model
Saturated model
Independence model

Table 10 NCP
NCP
1.012
.000
238.030

LO 90
.000
.000
189.841

HI 90
10.002
.000
293.670

Here, Interval value don’t contain 0, said NCP estimates have not reached the significant level of
0.10, the overall adaptation of theoretical model and actual observation data is good, namely the degree
of deviation is not significant.
Model
Default model
Saturated model
Independence model

Table 11 FMIN
FMIN
F0
.015
.005
.000
.000
1.308
1.202

LO 90
.000
.000
.959

HI 90
.051
.000
1.483
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Table11 shows that FMIN=0.015, which is minimum difference value. F0 is overall difference
function value and its 90% confidence interal is [0.000, 0.051], which is close to 0, said adaptation of
theoretical model and actual data better.
Table 12
ECVI
.268
.273
1.369

Model
Default model
Saturated model
Independence model

ECVI
LO 90
.263
.273
1.125

HI 90
.313
.273
1.650

MECVI
.277
.283
1.371

MECVI=0.268, which is less than the independent model’ECVI 1.369, also less than the saturated
model’ECVI 0.273, indicates that the model is acceptable.
Model
Default model
Independence model

Table 13 HOELTER
HOELTER .05
394
25

HOELTER .01
606
30

At 0.05 significant level, CN=394>200,; At 0.01 significant level, CN=606>200, all reach adapted
standard of model, said hypothesis model adaptation in good condition.
From Table1 to 13, the model can adapt to actual data. The path analysis the effect value list of
“process and efficiency of innovation” shown as Table14.
Table 14

Path Analysis the Effect Value List of “Process and Efficiency of Innovation”
Direct effect

Indirect effect

Total effect

x5<---x1

.490

.490

x5<---x2

.175

.175

y<---x1

-.088

.138

.050

y<---x2

.345

.049

.394

y<---x3

.061

.061

y<---x4

.295

.295

y<---x5

.282

.282

From Table14, innovation risk is more destructive during the radical knowledge innovation. This is
because the radical knowledge innovation will ask the cluster enterprise to do a series of major changes
for existing stock of knowledge, which face a lot of risk. The risk is primarily a systemic risk and is
formed by the influence on continuous innovation of technology breakpoints which the cyclical changes
of the main scientific and technological knowledge caused; Just for the destructive force of the process
and efficiency of knowledge innovation, “cost of innovation”, “close degree of cluster in organization”
and “level of accumulation, R&D and application” are important. Enterprise considered cost benefit
firstly. At the same time, it also pays attention to the ability of accumulation, R&D and application of
knowledge, which plays a key role in progressive enterprise development based on absorption capacity.
Crucially, it is the root of fearing the innovation risks that whether the nodes cluster and maintain close
contact state. It also can indirectly affect the network organization at a relatively low cost to knowledge
innovation. Mastering the destructive path of knowledge innovation in network can prompt it to realize
leap-forward development.

4 Application of Validation Results of Model
Combining previous theory, through factor analysis, we obtained three variables the knowledge
distance (knowledge similarity and correlation), psychological distance (trust) and knowledge distance
(knowledge stock and absorptive capacity). The three variables are accordance with the requirements of
the tightness of the cluster in the tissues of the impact. Through the form of questionnaire and grading,
we scored 15 companies on three variables. We get the following results using hierarchical cluster
analysis method.
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Table 15

Step
1
2
3
4
5
6
7
8
9
10
11
12
13
14

Clustering Table
Step cluster
for the first time

Clustering combination
Cluster1
1
9
5
3
4
2
1
5
5
2
5
2
1
1

Cluster2
7
13
11
6
8
12
10
9
15
4
14
5
2
3

Coefficient
.169
.430
.677
.686
.758
1.052
1.088
1.368
1.558
2.689
4.503
5.952
6.944
8.765

Cluster1
0
0
0
0
0
0
1
3
8
6
9
10
7
13

Cluster2
0
0
0
0
0
0
0
2
0
5
0
11
12
4

Next step
7
8
8
14
10
10
13
9
11
12
12
13
14
0

The average connection method was adopted to analyze observed values in clustering table. The 15
observations, therefore, is divided into four clusters in the most appropriate. No. 1 cluster including
observation 1, 7, 10; Number 2 cluster including observations 2, 4, 8, 12; Number 3 clusters including
observation value of 3, 6; Number 5 clusters including observations 5, 9, 11, 13, 14, 15. From following
vertical icicles figure and tree diagram can see more visually observed value of the cluster, as shown in
Figure6.

Figure 6

Tree Diagram

After the observation group, we respectively four clusters on the three variables score, finds out
similarities cluster members, find common features. The three firms in cluster 1 have close distance,
organization of knowledge similarity is higher, the higher levels of knowledge and internalization degree,
the cluster members have close link. Such enterprises understand and trust each other, in respect of
strategic thought and value identification station is high, easy to form a partnership together to create a
higher level of network knowledge; Cluster 2 the knowledge correlation of four enterprises is low, but
they have stronger trade relations, and have more frequent communication in technical personnel and
management personnel, familiar with each other in the aspects of technology and knowledge. It is
conducive to carry out technology innovation through cooperation to deepen knowledge in the daily
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business cooperation so the cost of knowledge innovation is low; the enterprise in cluster 3 has low level
of knowledge. The enterprises lack of normality, there is no clear knowledge of organization. The risk of
carrying knowledge innovation is big. Companies like networking, common accept advanced
knowledge in network propagation and transplantation, gradually establish knowledge belonging to own;
The 4 cluster enterprises on the three variables of scores are low, shows a lack of contact between
businesses, lack of trust, the low level of their own knowledge. It’s difficult to accept the cultural
innovation for them and the risk and cost of innovation is too much. These companies can do business
and organize personnel exchanges to build trust, on the basis of networking partner again, thus change
into 3 clusters enterprises.
Such analysis results confirm the correctness of the model. Knowledge distance, psychological
distance and knowledge level these three factors is a good way to divide the network node enterprises
within the organization for cluster, so that the nodes can be closely rely on the knowledge between
enterprises to form a cluster and build a knowledge innovation network, together to resist the innovation
risk of damage, reduce the innovation cost, speed up the process of knowledge innovation, improve the
efficiency of knowledge innovation. This conclusion has important guiding significance.

5 Realistic Significance
Radical knowledge innovation of organization, as a kind of brand-new visual Angle and analysis of
the process of enterprise development, shows that the ability of knowledge cultivation for the
significance of organizational development. It requires the establishment of a knowledge oriented
enterprise innovation organization structure and management mode; in addition, the characteristics and
structure have great changes in knowledge innovation chain, strategic capabilities were mentioned to an
important position [19] to ensure that enterprises can quickly identify the direction in the uncertainty
environment, analyze the market and determine the new goal.
Because of the complexity and uncertainty of the process of radical knowledge innovation, it
makes the enterprise face a lot of risk when carries on the radical innovation. Therefore, how to avoid
radical innovation risk has become the important content in the process of knowledge innovation.
Fundamentally, basic knowledge platform and general knowledge absorption capacity through effective
knowledge learning and on basic scientific research and development activities play a key role in
avoiding and resolving the innovation risk. On this basis, taking advantage of the characteristics and
regularities of the variation of the technology cycle and using new technology and new knowledge of
the fences and barriers actively to implement new knowledge innovation activities, with specialization
of trap caused by accumulated knowledge of technology [20], to implement knowledge innovation by
leaps and bounds.
In knowledge economy era, around the enterprise knowledge innovation, adapting to the
configuration and use that the market mechanism acting on knowledge resources, shaping for
knowledge of the industry group on the basis of scientific and technological knowledge resources,
building market environment which is advantageous to the configuration of knowledge resources and
the external system based on national innovation system, thus forming an effective to promote
knowledge innovation and the spread of the reasonable innovation system.

6 Conclusions
There are deficiencies in this research. For example, in the analysis of the knowledge innovation
destructive paths, assumes that the causal relationship of path analysis is just a single direction. But in
reality, all of the independent variables in the model have an impact on the entire dependent variable
path; all affect the dependent variable to each other and path. Thus the model should be improved a
saturated model. As a focus attention should be paid to this in future research.
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Abstract: Most advanced technologies came from developed countries and played an important role in
economic growth in past fifty years in China. We apply a methodology for estimating usage lag of
adoption level of technology and adoption rate of technology at different stages from1960 to 2008 in
China. Our finding suggests: (1) the usage lag gap between new technologies and old technologies is
very huge, comparable to real GDP of China and the adoption level of those technologies in U.S. (2)
new technologies diffuse at faster rate than old technologies. Fortunately, the adoption rate of all
technologies is higher in the past ten years than other stages in China. Market opening may be the most
important facilitating factor of the diffusion.
Key words: Intensive margin; Usage lag; Adoption rate; Technology diffusion

1 Introduction
Technology progress is one of most important determinants to economic growth.（Solow,1956;
Eaton&Kortum, 1999）. It is believed that the gap in the adoption level of technology, can explain great
difference in GDP per capita among different countries to great extent（Barro&Salar-martin,2004;
Caselli& Coleman,2001）.More than 90% advanced technologies come from a few developed countries
such as the U.S, Germany, Japan, France, and British（Keller, 2004, 2009）. Consequently, On the one
hand, developed countries are technological innovators; on the other hand, developing countries are
followers and imitators. Therefore, technology diffusion has important positive influence on economic
growth and productivity promotion in the developing countries（Holmes&Schmitz,2001）.
China is the biggest developing country in the World, which underwent rapid and uneven growth in
the past few decades. Between 1960 and 2008, GDP per capita measured by US$ constant 2000 prices
increased from $105 to $19115(World Bank, 2008). The growth rate of GDP per capita is 369% per
year. At the same time, various foreign advanced technologies flooded into and spread over China,
However, comparable to developed countries and East Asian countries, the adoption level of many
technologies in China is relatively low.
This paper chooses some important technologies from agriculture, manufacture and service sectors
to explore the adoption rate of technologies and critical factors affecting technology diffusion in China.
First, it describes in detail the diffusion of about 20 important technologies during the past few decades
across many sectors of economic activity. We measure technology directly by the intensive margins of
diffusion (Comin & Hobijin,2004). Second, we explore by the logistic equation to provide a good
approximation to the diffusion process using the intensive margin in the measure of diffusion.
The rest of the paper is organized as follows. Section 2 shows data and methodology. Section 3
presents the empirical results and we conclude in section 4.

2 Data and Methodology
2.1 Data
We construct a database, in which cover more than 20 important technologies diffusion measured
by intensive margin from 1960 to 2008 in China. Those data come from many sources such as the World
Bank Data, CHAT, BACI, BIS, FAO year book, International steel book and so on. All technologies are
divided into specific purpose technology and general purpose technology. Specific purpose technologies
came from 6 sectors such as agriculture, finance, transportation, medicine, communication and steel.
General purpose technology includes 3 technologies computer, internet and electricity). According to
invention date, all technologies are also categorized into new technologies and old technologies. New
technologies include POS, ATM, credit debit card, computer, internet, cellphone, EAF steel production
and so on. Old technologies contain railway, tractor, telephone, newspaper, radio, mail and so on.
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Those technologies are measured by intensive margin in detail in our database. For examples:
Tractor, which is an important technology in agriculture, is measured by the number of tractors used in
agriculture divided by hectare of arable land; BOF technology is measured by Steel output produced by
BOF process divided by total population. Rail waygoods is measured by the volume of goods
transported by railway measured in metric tons times kilometers traveled and then divided by total
population.
2.2 Intensive margins of diffusion
One approach to measuring technology diffusion, used in Griliches(1957) and Mansfield(1961), is
the ratio of the number of users of the technology to the number of potential users. The measure of
technology is by extensive margin of technology diffusion. Let’s define Yt as Yt 

mt
where mt is
mt  nt

the number of producers that have adopted the technology at time t and nt is the number of producers
that have not adopted the technology at time t. the sum of mt and nt is the number of potential adopters.
Traditional diffusion literature show S-shaped diffusion curve fitted to diffusion measures such as
Yt .Examples of this approach are a famous paper discussing the hybrid corn in the U.S.(Griliches, 1957).
However, this method has not been able to shed light on use intensity and efficiency of technology of
adopters.
The measures of technology by using intensive margin are ratios for which the numerator reflects
the intensity with producers or consumers employ a technology at a given moment in time and the
denominator scales that by the size of the economy (typically measured by the population or by GDP).
Generally, the diffusion has fitted S-shaped diffusion curves to diffusion measures Yt (the formula
mentioned in 2.1), but not all technologies fitted the curve. Measures by intensive margin of diffusion
may change traditional view about the pattern of technology diffusion, which has been able to shed light
on significant pattern in technology diffusion.

3 Empirical Results
3.1 Usage lag
According to the formula created by Comin(2010),we can explore usage lag of various
technologies in China from 1960 to 2008 by using the adoption level of technology diffusion in U.S. as
benchmark. How many years at some year did the United States last have a usage intensity of a
technology that China has in that year? The equation can be expressed as follows.
 (

X china ,t  X us ,s
X us ,s  X

(1)

)( s  s )

us , s

s.t. s  arg min( s X us , s '  X china ,t foralls '  Sands '  s )

s  arg max( s X us ,s '  X j ,t )

X china ,t

is adoption level of some technology at year t in China, X is adoption level of the
technology at year s in the U.S. S is time series assemble of various technologies in the U.S, those
us , s '

variables is not continuous. s is the year which the adoption level in the US just below that in China. s
shows the year which the adoption level in the U.S. just above that in China. The usage lag at year t is
t  s   . We calculate usage lag in the adoption level of technologies every ten year in China in Table 1.
Table 1

Estimated Usage Lag in Adoption Level of Various Technologies in China (unit: year)
Invention
1960
1970
1980
1990
2000
2008
Technology
year
fertilizer
tractor
harvester
BOF steel
EAF steel
ATM
Creditdebit
POS
Railway goods
Railway
passengers

1910
1892
1912
1950
1980s
1967
1970s
1980s
1825

10+
50+
50+
90.3

8.02
50+
50+
20+
50+
100.1

-1.92
50+
50+
19
50+
102.3

-12.7
50+
50+
27
50+
111.1

-22.3
50+
50+
32.19
50+
13.6(2006)
20+
30+(2006)
119.6

-30.4
50+
48+
-5.82
50+
10.14(2011)
18.35
30+(2011)
117.5

1825

-

-

14

31.5

59

97
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Rail lines
Air passengers
Air freight
Passenger cars
Commercial
vehicles
Telephone lines
Cell phones
Cable TV
Television sets
Measles
immunization
DPT
immunization
electricity
computer
Internet user
Newspaper
Radio
Mail
Real GDP
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1825
1903
1903
1885

127
40+
24.3
100+

137
40+
29.8
100+

147
46.8
37.8
100+

157
49.88
43.6
85

167
54.86
44.2
88.9

175
56.7
43
92.6

1885

53.5

57.5

66.5

73.7

82.1

87.1

1876
1973
1948
1925

82.24
15+

86.19
22

83.9
20+
31.56

92.31
7
20+
31.55

82.97
6.74
22.17
40.43

60.19
6.46
28
33.5

/

-

-

1.67

0.92

1.08

0.94

/

-

-

1.67

0.93

1.06

0.98

1882
1973
1983
/
1913
1840
/

58.2
60+
60+
140+
53

64.8
60+
60+
140+
50

66.5
60+
60+
140+
40

68.8
15+
10+
60+
60+
140+
29

64.1
18.5
8.15
60+
60+
140+
17

57.8
24.9
10.99
17

Table 2

Summary of Estimated Usage Lag in Adoption Level of Various Technologies in China (unit: year)
1960
1970
1980
1990
2000
2008
mean
63.35+
62.52+
53.9+
50.06+
48.62+
43.19+
median
55.85+
53.75+
50+
49.88+
47.1+
33.5+
Std.
36.71+
37.26+
41.07+
42.54+
43.15+
44.70+
Obs.
16
18
22
25
28
25

Due to more than 100 years lag of real GDP per capita between China and the US from 1960 to
2008, we cannot track the change of real GDP per capita over time. Consequently, Real GDP is a good
substitute. Comparable to the gap in real GDP between the U.S. and China, different technologies have
the different usage lags at different stages. The result in table 1 suggest that: (1) Technology usage lags
are relatively large, less than one year of usage lag is for basic medicine and more than 100 year of
usage lag is for railway goods transported. (2) Usage lags are not closely correlated across technologies
with lags in GDP, Comparable to lags in real GDP, the usage lag of all technologies except fertilizer, air
transport and TV are more than that of real GDP in 1960 and then the usage lag of 7 technologies is less
than that of real GDP. (3) Usage lag of old technologies is larger than that of new technologies. Those
technologies such as tractor, steel production, electricity and railway diffuse relatively slowly in less
competitive market and were influenced deeply by the government.
Table 2 shows that: (1)Mean value and median value of the usage lag of all technologies decrease
over time, which implies the gap of adoption level between China and the US in general became narrow
with technology diffusion. However, (2) Std. values become larger over time, which suggests the gap
among the usage lags of all technologies became larger over time. To be specific, on the one hand, the
usage lag of old technologies is almost constant (tractor, railway, harvester, aviation, car, telephone line,
electricity) or even became larger (commercial car); on the other hand, the usage lag of new
technologies is generally low and decrease over time. The market of old technologies is generally more
closed and monopolistic than that of new technologies. Government protection and high market
concentration may explain what are showed in table 1 and table 2.
3.2 The adoption rate of technology
After documenting the usage lag differences in technology adoption measures, we use a logistic
model to see if the measures of technology diffusion follow a logistic curve. The logistic model states
that, under a given number of adopters N at time t, the rate of adopters dN / dt increase positively
proportional to the fraction of adopters growth space( ( K  N ) / K ). The rate of adopters can be expressed
as
dN
N
(2)
 r * N * (1  )
dt

K

Where r is the growth rate, and K is potential number of adopters. The solution for this first–order
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deferential equation is
yt 

K
(1  e  (  m  rt ) )

(3)

the equation (3)shows that: (1) K is the long-run outcome of the adoption level (when t is infinite,
is
at its maximum value ), m is constant, r is the rate of technology adoption. The feature of the
yt
diffusion equation is when t is approaching to negtive infinite, y t is zero. (2) when t  m / r , the curve is
symmetric at the intersection point Y  0.5 K (3)when t   (ln(0.99)  m ) / r , Y  0.01 K ; the estimated
adoption rates of some technologies shows in table 3 as follows.
Table 3 shows that: (1) New technologies diffuse faster than old technologies. The adoption rate of
technologies in financial sector and communication sector is highest. Among general purpose
technologies, computer and internet, which are two important new general purpose technologies, diffuse
more quickly than electricity. (2) Competition has incentive to adopt new technology. For examples, In
the traditional but less competitive steel sector, EAF technology is relatively new, but diffuses more
slowly than BOF; In less market concentration financial sector, all technologies are adopted by a high
rate. (3) All technologies diffuse more fast in past ten years than any other stages. It should be noted that
the adoption level of technologies in agricultural, steel and railway sectors, which deeply affected by the
government, fluctuated from 1960 to 2000.
t

Sector
agriculture
Steel
Finance

transportation

communication

General purpose

t

Table 3 Estimated Rate of Selected Technologies Diffusion in China
technology
1960-2008
1960-1977
1978-1992
1993-2008
fertilizer
0.19
0.1637
0.0439
0.0408
tractor
0.053
0.151
-0.4474
0.0417
BOF
0.2390
0.09
0.1495
0.3059
EAF
0.0400
0.0443
0.0702
0.0126
ATM
0.2900
0.2973
Credit & debit
0.2969
0.2969
POS
0.5600
0.4047
Railway goods
0.1398
0.0273
0.0887
0.0462
Railway
0.0234
0.0029
0.2499
0.0527
passengers
Air transport
0.1400
0.0013
0.1759
0.1476
freight
Air transport
0.1250
0.1512
0.04136
0.103
passengers
Passenger cars
0.1607
0.7765
0.2772
0.1824
Telephone lines
0.35
0.3027
0.043
0.357
Cell phones
0.3090
0.8974
0.307
Television sets
0.31
0.2141
0.4883
0.0126
Cable TV
0.4169
0.2939
0.3066
Newspaper
0.0134
0.6016
0.0126
0.0513
electricity
0.0155
0.0496
0.0598
0.0848
computer
0.4500
0.3333
0.4513
Internet user
0.3500
0.35

2000-2008
0.7465
0.0951
0.4309
0.3119
0.29
0.2988
0.56
0.0725
0.0690
0.1296
0.2278
0.1952
0.534
0.2521
0.0895
0.7465
0.0429
0.1916
0.5198
0.3285

4 Conclusions
Due to the important role of technology diffusion to economic growth, the paper has explored three
questions related to technology diffusion in China: (1) how to measure technology diffusion and what is
the relationship between economic growth and technology diffusion?; (2) What is the usage lag in the
adoption level of technology, comparable to the US?;. (3) What is the pattern and growth rate of
technology diffusion over time?
Using intensive margin of technology diffusion, the study applies the usage lags model to catch the
gap of innovations between China and the US. Subsequently, the logistic model fitted data to estimate
the adoption rate of innovations during the process of rapid and uneven economic growth. There is not
very strong relationship between economic growth and technologies diffusion by intensive margin of
diffusion. .At the same time, the usage lag of old technologies is larger than new ones because new
technologies diffuse at faster rate. These results may be explained by market concentration and
government protection in sectors.
Since different countries are at different diffusion stages. Studies of cases in those countries, whose
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experience rapid economic growth like China, are useful to understand a diffusion time lag and adoption
rate of innovation for the developing countries. This will be the direction of our research. Future work is
likely to develop new comprehensive data sets that explore new implications of technology diffusion in
developing countries. There is room both for exploration of new drivers and mechanisms of technology
diffusion.
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Abstract: Knowledge transfer within cluster helps to optimize the allocation of knowledge, and then
accelerate upgrading of industrial structure and enhance cluster competitiveness. As a kind of network
organization, units in cluster embody not only the economic networks but also the social networks. In
this paper, we review the previous studies on knowledge transfer within cluster from the perspective of
social network and introduce some key factors as moderators or mediators to explore the effect of
network structure characteristics on knowledge transfer and its mechanism, and then propose a
conceptual model of knowledge transfer within cluster.
Key words: Knowledge transfer; Cluster; Network structure characteristics; Conceptual Model.

1 Introduction
As the most strategically significant resource, knowledge is recognized as the basis for the
sustained competitive advantage of organizations (Argote & Ingram, 2000) and the major determinant of
superior corporate performance (Grant, 1996). Knowledge transfer refers to the process through which
one unit is affected by the experience of another (Argote & Ingram, 2000). Knowledge transfer involves
two actions which are transmission (sending or presenting knowledge to potential recipient) and
absorption by that person or group (Davenport & Prusak, 1997).The mechanism of knowledge transfer
has been studied by domestic and international scholars from two main different perspectives. From the
perspective of process, scholars identified different stages of knowledge transfer and analyzed the
factors correlated with different stages (e.g., Hansen, 1999; Szulanski, 2000; Albino et al., 1998; Gilbert
& Hayes, 1996; Garavelli et al., 2000). From the perspective of influence factors, scholars investigated
how the key factors affecting knowledge transfer including knowledge attributes, knowledge sender,
knowledge accepter and relational context (e.g., Simonin, 1999; Cunmmings & Teng, 2003; Gupta &
Govindarajan, 2000).
Cluster is geographic concentrations of interconnected companies and institutions in a particular
field. Cluster encompass suppliers of specialized inputs such as components, machinery, and services,
and providers of specialized infrastructure (Porter, 1998). Knowledge transfer within cluster refers to the
process that knowledge transmitted from the senders to the recipients and absorbed by the recipients.
Knowledge transfer in cluster helps to optimize the allocation of knowledge, and then accelerate
upgrading of industrial structure and enhance cluster competitiveness. So it is meaningful to conduct
intensive study on the mechanism of knowledge transfer within cluster.
As a kind of network organization, units in cluster embody not only the economic networks based
on the collaboration and specialization, but also the social networks consisting of kin, geographical,
industrial and other complex social relations or cultural relations. In light of social network theory,
scholars have been focused on the effect of some network structure characteristics (e.g., density,
centralization, range and structural holes) on knowledge transfer. In existing studies from the
perspective of social network, accurate description, measurement and analysis have been done on the
network structure characteristics. These studies seek to demonstrate the direct impact between network
structure characteristics and knowledge transfer, but some possible moderator or mediator in the
mechanism of knowledge transfer have been ignored, so there is lack of intensive investigation of the
mechanism how network structure characteristics affect knowledge transfer.
In this paper, some key factors (i.e., knowledge characteristic, transfer motivation, transfer
capacities, cluster context), which have been proved associated with knowledge transfer, are introduced
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as moderators or mediators to explore the effect of network structure characteristics on knowledge
transfer and its mechanism. A conceptual model of knowledge transfer within cluster is proposed in this
paper, as the basis for empirical study in the future.

2 Theoretical Underpinnings
2.1 Knowledge transfer effectiveness
In this paper, we focuses on the transfer of knowledge that exists in the form of “know-how”, rather
than that exists in the form of “operational information” (Gupta & Govindarajan, 2000). Knowledge
transfer effectiveness has been measured in a few aspects: 1) the number of knowledge transfers
engaged in during a certain period of time (Hakanson & Nobel, 2000); 2) the process on time, on budget,
and produces a satisfied recipient (Szulanski, 1996); 3) performance of the tasks and completion time
(Hansen,1999); 4) the degree to which the knowledge is re-created in the recipient and degree to which a
recipient obtains ownership of, commitment to (Cummings & Teng, 2003); 5) changes in knowledge
repositories or changes in performance of recipients (Argote & Ingram, 2000). Based on the above
definitions, we consider that knowledge transfer effectiveness has been facilitated when knowledge
repositories changes, when knowledge is obtained and re-created by the recipient, and when the
performance of knowledge transfer satisfies recipient.
2.2 Key factors associated with knowledge transfer effectiveness
Previous studies have proposed various factors associated with knowledge transfer effect. Based on
the summary and analysis of previous studies, we distinguish those factors into four dimensions:
knowledge characteristic, transfer motivation, transfer capacities and transfer context.
Knowledge characteristics including complexity, codification, tacitness and so on, which all
describe that knowledge can be formulated or not, can be summed up in one factor actually, namely,
knowledge tacitness. Knowledge tacitness is the degree to which knowledge is difficult to codify (e.g.,
in writing), to articulate or can only be transferred through up-close observation, demonstration, or
hands-on experience (Polanyi, 1966; Hansen, 1999; Reagans & McEvily, 2003). Transferring tacit
knowledge has been shown to be difficult (Zander & Kogut, 1995), thus knowledge tacitness emerges as
the most significant determinant of knowledge transferability (Simonin, 1999).
Transfer motivation refers to the motivational disposition of organization units to transmit and
absorb knowledge. There is a positive relationship between motivation and knowledge transfer. Both the
motivation of the knowledge senders and the motivation of the knowledge recipients are influential in
knowledge transfer (Szutanski, 1996; Gupta & Govindarajan, 2000).
Transfer capacities include disseminative capacity and absorptive capacity. Disseminative capacity
refers to the ability of network members (knowledge holders) to efficiently and effectively codify,
articulate, communicate and teach knowledge to other network members (Tang et al., 2010). Knowledge
transfer require knowledge senders to have experience and ability to frame network members’
knowledge in different ways and consider different perspectives (Reagans & McEvily, 2003), thus,
efficient and effective knowledge transfer must consider the disseminative capability of knowledge
senders. Absorptive capacity refers to the organization identifying and recognizing the value of external
knowledge and information, absorbing and assimilating knowledge and information, and putting them
into application (Cohen & Levinthal, 1990). Numerous studies have shown that absorptive capacity is
necessary to knowledge transfer. Therefore, both disseminative capacity and absorptive capacity play
important roles in knowledge transfer.
Transfer context, actually cluster context in this paper, is characterized by four elements: channel
richness, knowledge distance, cooperation mode, developmental stage. Channel richness (i.e., richness
of transmission channels), which tend to reduce the equivocality of knowledge diffusion (Albino et al.,
1998), is positively associated with outflows and inflows of knowledge (Gupta & Govindarajan, 2000).
Knowledge distance, which refers to the degree to which the source and recipient possess similar
knowledge (Cummings & Teng, 2003), cannot be too great for organizational learning and knowledge
transfer to take place (Hamel, 1991).There are three main cooperation modes in clusters: connection
mode dominated by value chain, synergy mode dominated by competition & cooperation and industrial
model dominated by public investment and production sharing or complementary (Wei, 2003), which
have different effects on knowledge transfer. There are four developmental stages of the cluster life
cycle: emergence, growth, sustainment and decline (Menzel & Fornahl, 2007). Clusters in the stage of
growth and sustainment can provide both formal and informal channels to facilitate knowledge flow.
The general understanding is that, cluster context, including channel richness, knowledge distance,
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cooperation mode and developmental stage, are associated with knowledge transfer effectiveness.
2.3 Network structure characteristics and knowledge transfer effectiveness
There are four main network structure characteristics of cluster which scholars have been
investigating on the knowledge transfer effectiveness: density, range, centralization and structural holes.
Density is a network structure characteristic which describes the general level of linkage among the
actors in the social network (Scott, 1988). There are four different opinions on the effect of density on
knowledge transfer: 1) high density network is positively related to knowledge transfer (Coleman, 1994;
Dyer & Nobeoka, 2000; Ingram & Roberts, 2000); 2) high density network, leading to path dependence
and narrow information channel, impedes knowledge diffusion and is negatively related to knowledge
transfer (McDonald & Westphal, 2003); 3) the combination of embedded network with high density and
loose network with high density helps to knowledge transfer (Uzzi, 1999); 4) the effect of density on
knowledge transfer is not significant (Sparrowe et al., 2001).
Centralization is a network structure characteristic which refers to the overall cohesion or
integration of the social network. Implicit in the idea of centralization is that of the structural 'center' of
the network, the actor or set of actors around which a centralized network is organized (Scott, 1988).
Scholars have been focused on the relationship between intra-organizational centralization (i.e., the
extent to which decision-making power is concentrated at the top levels of the organization (Caruana et
al., 1998)) and intra-organizational knowledge transfer. Nevertheless, few scholars focus on the
relationship between centralization, actually inter-organizational centralization, and knowledge transfer
in the light of social network.
Range is a network structure characteristic which describes the quantity of connections among the
actors in the social network. The larger the range of network, the more connections can be established
(Cohen & Levinthal, 1990), which has a positive effect on the ease of knowledge transfer, controlling
for unobserved individual differences and controlling for the amount of knowledge overlap between the
source and recipient (Reagans & McEvily, 2003).
Structural hole is a network structure characteristic which refers to the relationship of
non-redundancy between actors (Burt, 1992). Burt argues that not the strength of a tie can be regarded as
the main reason for access to new information and knowledge, but rather non-redundant relations and
the position as a network-broker, i.e., an actor who is bridging a structural hole. Tacit knowledge is more
likely to transfer across a structural hole when the individual who bridges the structural hole either has a
strong tie across the hole or has a diverse network (Reagans & McEvily, 2003).

3 Propositions and Conceptual Model
3.1 Network structure characteristics, transfer motivation and knowledge transfer effectiveness
The concepts of density and centralization refer to differing aspects of the overall 'compactness' of
a network (Scott, 1988). Density describes the general level of cohesion in a network; centralization
describes the extent to which this cohesion is organized around particular focal actors (Scott, 1988).
Reagans & McEvily (2003) quoted Reputation and Cooperative norms (Coleman, 1988, 1990; Uzzi,
1997; Uzzi & Lancaster, 2003; Granovetter, 1985, 1992) to explain that social cohesion has a positive
effect on knowledge transfer, primarily through influencing the motivation of individuals to devote time
and effort to assisting others. We recognize the opinion of Reagans & McEvily (2003) and then consider
that transfer motivation, including senders’ and recipients’ motivation, may mediate the effects of
density and centralization on knowledge transfer effectiveness. Thus, our propositions:
Proposition 1a: Senders’ motivation mediates the effect of density on knowledge transfer
effectiveness.
Proposition 1b: Recipients’ motivation mediates the effect of density on knowledge transfer
effectiveness.
Proposition 2a: Senders’ motivation mediates the effect of centralization on knowledge transfer
effectiveness.
Proposition 2b: Recipients’ motivation mediates the effect of centralization on knowledge transfer
effectiveness.
3.2 Network structure characteristics, transfer capacities and knowledge transfer effectiveness
Disseminative capacity enables actors in the network to articulate, communicate, and spread
knowledge efficiently, effectively and convincingly (Mu J et al., 2010). Absorptive capacity enables
actors to identify, assimilate, exploit external knowledge and tactically put it into practice (Cohen &
Levinthal, 1990). Because of the interplay of absorptive capacity and disseminative capacity, knowledge
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can be transferred in the networks (Mu J et al., 2010).
Reagans & McEvily (2003) argued that the network range increases the ability to express and
convey complex knowledge, which we recognized as the disseminative capacity. Cohen & Levinthal
(1990) proposed that some amount of redundancy in knowledge which caused by extension of network
range, may be desirable to create absorptive capacity. Therefore, we consider that transfer capacities,
including disseminative capacity and absorptive capacity, may mediate the effects of range on
knowledge transfer effectiveness. Thus, our propositions:
Proposition 3a: Disseminative capacity mediates the effect of range on knowledge transfer
effectiveness.
Proposition 3b: Absorptive capacity mediates the effect of range on knowledge transfer
effectiveness.
The concept of structural holes considers network ties as a means of linking agents of separate
network segments by bridging ties (Fritsch M & Kauffeld-Monz, 2010). A bridging actor assumes a
broker position, which makes a connection between non-redundant sources of knowledge. Zaheer and
McEvily (1999) found that, consistent with structural holes theory (Burt, 1992), non-redundancy in
organizations’ social networks predicted the ability to acquire and articulate knowledge. Organizations
with non-redundant social ties to other organizations have access to more information that enabled them
to acquire more new capabilities than organizations whose ties to other organizations were redundant or
overlapping (Argote & Ingram, 2000). Therefore, we consider that transfer capacities, including
disseminative capacity and absorptive capacity, may mediate the effects of structural holes on
knowledge transfer effectiveness. Thus, our propositions:
Proposition 4a: Disseminative capacity mediates the effect of structural holes on knowledge
transfer effectiveness.
Proposition 4b: Absorptive capacity mediates the effect of structural holes on knowledge transfer
effectiveness.
Knowledge Tacitness

Network Structure
Characteristics Of A Cluster
Density

Knowledge Transfer
Effectiveness

Centralization
Range
Disseminative Capacity
Structural Holes
Absorptive Capacity

Channel Richness

Figure 10

Knowledge Distance

Cooperation Mode

Developmental Stage

A Conceptual Model of Knowledge Transfer within Cluster

3.3 Moderating effect of cluster context
Due to knowledge is highly embedded in the transfer context (Lei et al., 1997), knowledge transfer
is context-bound. The general understanding is that contextual factors play an important role in the
success or failure of knowledge transfer initiatives (Yakhlef, 2007). The nature of the context, in
particular, affects the equivocality associated to the knowledge transfer (Albino et al., 1998). Seeing that
the theme of this paper is knowledge transfer in clusters, we pay attention to contextual factors, which
are typical in cluster, namely cluster context analyzed above, including channel richness, knowledge
distance, cooperation mode and developmental stage. We consider that cluster context moderates the
mechanism of knowledge transfer through offering dynamic environment and atmosphere. Thus, our
proposition:
Proposition 5a: Channel richness positively moderates the mechanism of knowledge transfer.
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Proposition 5b: Knowledge distance negatively moderates the mechanism of knowledge transfer.
Proposition 5c: Cooperation mode moderates the mechanism of knowledge transfer.
Proposition 5d: Developmental stage moderates the mechanism of knowledge transfer.
3.4 Conceptual model
Based on the propositions elaborated above, we propose a conceptual model of knowledge transfer
within cluster shown in Figure 1.

4 Conclusions
In this paper, we review the previous studies on knowledge transfer in clusters from the perspective
of social network and propose that these studies ignored possible moderating or mediating effect when
explaining the mechanism how network structure characteristics affect knowledge transfer. Hence, we
introduce some key factors, which have been proved associated with knowledge transfer effectiveness
theoretically and empirically, including knowledge characteristic, transfer motivation, transfer capacities
and cluster context, as moderators or mediators to explore the effect of network structure characteristics
on knowledge transfer and its mechanism. Given the moderators or mediators, we propose a conceptual
model of knowledge transfer in clusters to highlight the mechanism between network structure
characteristics, knowledge characteristic, transfer motivation, transfer capacities, cluster context and
knowledge transfer effectiveness within cluster. We consider that network structure characteristics
mediate the effect of transfer motivation and transfer capacities on knowledge transfer effectiveness, as
well as cluster context moderates the mechanism of knowledge transfer. Based on theory development
in this paper, more empirically studies can be done to demonstrate and improve this conceptual model in
the future.

References
[1] Albino V, Garavelli A C, Schiuma G. Knowledge transfer and inter-firm relationships in industrial
districts: the role of the leader firm[J]. Technovation, 1998, 19(1): 53-63
[2] Argote L, Ingram P. Knowledge transfer: A basis for competitive advantage in firms[J].
Organiza-tional behavior and human decision processes, 2000, 82(1): 150-169
[3 ]Burt R S. The social structure of competition[J]. Networks and organizations: Structure, form, and
action, 1992, 57: 91
[4] Caruana A, Morris M, Vella A. The Effect of Centralization and Fortnalization on Entrepreneurship
in Export Eirms[J]. Journal of Small Business Management, 1998, 1:16-29
[5] Cohen W M, Levinthal D A. Absorptive capacity: a new perspective on learning and innovation[J].
Administrative science quarterly, 1990, 35(1)
[6] Cohen W M, Levinthal D A. Absorptive capacity: a new perspective on learning and innovation[J].
Administrative science quarterly, 1990, 35(1):128-152
[7] Coleman J S, Coleman J S. Foundations of social theory[M]. Harvard University Press, 1994
[8] Cummings J L, Teng B S. Transferring R&D knowledge: the key factors affecting knowledge
transfer success[J]. Journal of Engineering and technology management, 2003, 20(1): 39-68
[9] Davenport T H, Prusak L. Working knowledge: How organizations manage what they know[M].
Boston:Harvard Business Press, 2000
[10] Fritsch M, Kauffeld-Monz M. The impact of network structure on knowledge transfer: an
application of social network analysis in the context of regional innovation networks[J]. The Annals
of Regional Science, 2010, 44(1): 21-38
[11] Garavelli A C, Gorgoglione M, Scozzi B. Managing knowledge transfer by knowledge
Technologies[J]. Technovation, 2002, 22(5): 269-279
[12] Gilbert M, Cordey-Hayes M. Understanding the process of knowledge transfer to achieve
successful technological innovation[J]. Technovation, 1996, 16(6): 301-312
[13] Granovetter M. Economic action and social structure: the problem of embeddedness[J]. American
journal of sociology, 1985: 481-510
[14] Granovetter M. Problems of explanation in economic sociology[J]. Networks and organizations:
Structure, form, and action, 1992, 25: 56
[15] Grant R M. Toward a knowledge-based theory of the firm[J]. Strategic management journal, 1996,
17: 109-122
[16] Gupta A K, Govindarajan V. Knowledge flows within multinational corporations[J]. Strategic
management journal, 2000, 21(4): 473-496

Proceedings of the 11th International Conference on Innovation & Management

·1151·

[17] Håkanson L, Nobel R. Technology characteristics and reverse technology transfer[J].MIR:
Manage-ment International Review, 2000: 29-48
[18] Hamel G. Competition for competence and interpartner learning within international strategic
alliances[J]. Strategic management journal, 1991, 12(S1): 83-103
[19] Hansen M T. The search-transfer problem: The role of weak ties in sharing knowledge across
organization subunits[J]. Administrative science quarterly, 1999, 44(1): 82-111
[20] Ingram P, Roberts P W. Friendships among Competitors in the Sydney Hotel Industry1[J].
American journal of sociology, 2000, 106(2): 387-423
[21] Lei D, Slocum Jr J W, Pitts R A. Building cooperative advantage: Managing strategic alliances to
promote organizational learning[J]. Journal of World Business, 1997, 32(3): 203-223
[22] McDonald M L, Westphal J D. Getting by with the advice of their friends: CEOs' advice networks
and firms' strategic responses to poor performance[J]. Administrative Science Quarterly,
2003,48(1):1-32
[23] Menzel M P, Fornahl D. Cluster life cycles—dimensions and rationales of cluster evolution[J].
Industrial and corporate change, 2009: dtp036
[24] Mu J, Tang F, MacLachlan D L. Absorptive and disseminative capacity: Knowledge transfer in
intra-organization networks[J]. Expert Systems with Applications, 2010, 37(1): 31-38
[25] Polanyi M. The Tacit Dimension[M]. London:Routledge & Kegan Paul, 1966
[26] Porter M E. Clusters and the new economics of competition[M]. Boston: Harvard Business School
Press, 1998.
[27] Reagans R, McEvily B. Network structure and knowledge transfer: The effects of cohesion and
range[J]. Administrative science quarterly, 2003, 48(2): 240-267
[28] Scott J. Social network analysis[J]. Sociology, 1988, 22(1): 109-127
[29] Simonin B L. Ambiguity and the process of knowledge transfer in strategic alliances[J]. Strategic
management journal, 1999, 20(7): 595-623
[30] Sparrowe R T, Liden R C, Wayne S J, et al. Social networks and the performance of individuals
and groups[J]. Academy of management journal, 2001, 44(2): 316-325.
[31] Szulanski G. Exploring internal stickiness: Impediments to the transfer of best practice within the
firm[J]. Strategic management journal, 1996, 17(S2): 27-43
[32] Szulanski G. The process of knowledge transfer: A diachronic analysis of stickiness[J].
Organiza-tional behavior and human decision processes, 2000, 82(1): 9-27
[33] Tang F, Mu J, MacLachlan D L. Disseminative capacity, organizational structure and knowledge
transfer[J]. Expert Systems with Applications, 2010, 37(2): 1586-1593
[34] Uzzi B, Lancaster R. The role of relationships in interfirm knowledge transfer and learning: The
case of corporate debt markets[J]. Management Science, 2003, 49(4): 383-399
[35] Uzzi B. Embeddedness in the making of financial capital: How social relations and networks
benefit firms seeking financing[J]. American sociological review, 1999: 481-505
[36] Uzzi B. Social structure and competition in interfirm networks: The paradox of embeddedness[J].
Administrative science quarterly, 1997: 35-67
[37] Wei J. Industry cluster: Innovation system and technology learning[M]. Beijing: Science Press,
2003 (In Chinese)
[38] Yakhlef A. Knowledge transfer as the transformation of context[J]. The Journal of High
Technology Management Research, 2007, 18(1): 43-57
[39] Zaheer A, McEvily B. Bridging ties: A source of firm heterogeneity in competitive capabilities[J].
Strategic management journal, 1999, 20(12): 1133
[40] Zander U, Kogut B. Knowledge and the speed of the transfer and imitation of organizational
capabilities: An empirical test[J]. Organization science, 1995, 6(1): 76-92

·1152·

Proceedings of the 11th International Conference on Innovation & Management

Theoretical Model of Customer Retaining Based on Mass
Customization in Telecommunication Industry*
Huan Mingjiang, Shou Xiangchen, Xu Hongyi
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Abstract: Service industry is accepting and applying mass customization. With the development of
information and technology, the traditional telecom industry transfers information service and faces new
challenges. Fierce competition for customers makes the outflow of user more serious, enterprises in
telecommunication industry need to pay attention to how to maintain customers. The article tries to find
factors influencing customer retaining of telecommunication industry based on mass customization, and
to structure a theoretical model.
Key words: Mass customization; Telecommunication industry; Outflow of user; Customer retaining

1 Introduction
Mass customization is the front theroy to enterprise competition. It combines the features of mass
production and customization. while the mass production an reduce cost, mass customization can meet
the real needs of customers. today in the telecommunication industroy, competing for customer
resources over operators is fierce,and the phenomenon of customer churning is more and more serious.
The key to enterprises is retaing customers, the core for which is meeting customers’ real needs. So the
implementation of mass customization can achieve this purpose. According to incomplete statistics, the
new development Mobile 3.4 customers, then to retain a customer, while China Unicom could be higher
ratio of off-grid customers. There are many factors influcing cusomer retaining, and we should know
which ones are the main factors.so we plan to built index, and summarize on theoretical aspects.,in order
to lay the foundation for future empirical research.

2 Theoretical Review
2.1 The need and feasibility of mass customization in the telecommunications industry
In the book of future perfect, Stanley M· Davis referred that mass customization can help
enterprises gain greater competitive advantage. With the diversity and individual need, development of
information technology, fast product replacement, short life cycles, each consumer wants to buy product
or service he wants. In order to meet the rapid response of the market, enterprises use the idea of mass
customization combing advantages with mass production and individual customization. Joseph • Pine
suggested that customers are willing to pay 10% -50%[1] additional costs for customized products, if
enterprises implement mass customization, bringing huge profit. So, implementing mass customization
for the telecom industry is necessary. Competition among operators is more and more fiercer, other than,
six operators were reorganized and 3G network was constructed in 2008, while expanding the demand
for telecommunication products and service, on the other hand giving customers free choices. Therefore,
implementing mass production can reduce cost, while customizing individual customers can better meet need.
In addition, mass customization for the telecom industry is possible. Combing mass production and
individual customization makes customization. The traditional telecom industry is developing toward
the information service industry, having characters of information service industry. Such as, the material
basis of operating ——network, product intangible, production and consumption contemporary, strong
communication industry’s infrastructure and efficient, economical scale and scope. All of the characters
and popularity of computer and information technology make it possible. Once information is collected
in a database, it’s easy to customize service when accessing and using standard information. Long
distance optical line has reached 797,979 km and internet broadband access to the port has reached
10890.4095 million in 2008, up 24.04 percent over the same period last year. The number on internet is
22.5 million in 2000 and grows to 298 million in 2008, turning 10 times less than a decade. Gradually
increased communication capacity and technology advantage opened up new business customization.
2.2 Theory of customer retention
1) Outflow of customers
*
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Crawford Gilles[2] suggests that 5% up in customer retention, customer lifetime profit will increase
by an average 50-90%. Customers loss is a relative concept to customer retention, which is the loss
caused by customers who no longer use product or service, including total loss and partial loss, Many
scholars in China have conducted deep study of communication industry. Liu Lanping[3] divided losers
into three categories: first gateway for conversion customers, such as those transfer from Mobile to
Unicom; Second, the net conversion customers, who usually switch brand; Third, customers decreasing
average monthly revenue, from high-value customers to low-value customer. Zhou Zhili and Liu bin[4]
divided them into telephone bill loss ones, dormant ones and return ones, the two methods are
essentially similar. We will focus on the completely lost customer, as the transfer from one to another
operator.
2) Customer retention
Customer retention is a customer relationship established by enterprises who strive to maintain
customers to buy product or service repeatly. On the hand, it’s a behavior for customers to use product
or service. There are two kinds of customer retention, one is that customers satisfied with product and
service are willing to continue long-term loyalty to the enterprise. In addition, the customers are not
satisfied with the enterprise, but have to remain because of their own and external obstacles. Obviously,
there are some connection between customer retention, customer satisfaction and loyalty. Theory of
customer retention is developing with customer satisfaction, customer loyalty and customer life cycle.
Literatures referred that customer satisfaction, customer value and transferring cost are three
decisive factors to customer retention. Some literatures discussed how mobile communication
enterprises retain customers. Zhao Mang [5] Liang Bo [6] took an empirical research on determinants of
customer retention. Li Hongxia [7] analyzed customer churn and customer retention in
telecommunication based on life cycle theory. Most literatures knew customer reservations determinants,
but neglected the relationship between customer retention and profit. Although some customers are
seemingly loyalty and also use the enterprise’s product or service, overall contribution rate is low. The
article investigates factors of customer retention, and increase customer's consumption and time on net line.

3 Current Situation of Customer Churn in Telecom Industry
There is intense competition in the telecommunication industry, especially at the battle on customer
resource. Customers come from new ones and old ones. While enterprises are getting new customers,
but he does not find that old ones are leaving quietly. With the advances in communication technology
and market changes, it’s inappropriate to compete for customers through price advantage, when one
operator reduce price, the other will quickly decline. Customers transfer among different operators, and
loyalty is low, so, global operators face a common and serious losing problem, for example customer
churning. In 2005, Finland operators said the churning rate of GSM in the fourth quarter accounted for
38.8% [8]. According to incomplete statistics, The Mobile Company develops 3.4 new customers, then he
can retain one, while the rate of Unicom is higher. The performance of customer churning shows in two
forms: one is significant universal user, customers switch to network or passive shutdown; the other is
hidden, which customers despite on net line, but contribute little, that is, ARPU is small. In recent years,
the number of mobile users increases absolutely, however, the proportion of monthly customer churn is
high. According to incomplete statistics, the average monthly churn rate of mobile is 3% -4%, 5% -6%
in Unicom. According to CDMA business data, average monthly personal revenue got to 78.1 yuan in
2004, dropped to 57.2 yuan, we can also see that Mobile and Unicom's ARPU is declining year by year
from Figure 1.

Figure 1 The Comparison of ARPU Value in Mobile and Unicom
(Source: DQ Consulting research report 2007)
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4 Caase Study
The current situation is that the rate of customer churn in Unicom is generally higher than that in
Mobile. In the fierce competition environment, The Mobile Company has become the leader of mobile
communication industry. So, that how to seize customers, especially high value customers, and how to
win customer resource is important for Unicom. It’s enable enterprises to maintain a healthy
development. This article generalizes strategies Unicom adopts.
4.1 Brand plot
Brand includes corporate, business and service brand. Telecom industry develops rapidly and
increasingly intense competition exits in the telecom market, so, enterprises have to consider how to
build customer brand loyalty and how to improve retention rate. Unicom holds the competitive
advantage of the brand. On the side of corporate brand, he’s growing and has affinity with a healthy
green communication and high-quality humanity service, all establish not only a good image, but also
win hearts of users. In the side of business brand, Unicom has dual-network (G network and C network),
and develops GSM and CDMA technology, then turns from technology-oriented to function -oriented
brand, launches a series of brand. Other than, according to different consumer characteristics, he
introduces Ruyi 133, shown in Figure 2. It greatly improves customer satisfaction and loyalty, and
attracts a lot of customers using Mobile's product; on the service brand, 10010 service helps to improve
satisfaction and build customer loyalty.
Color e
Interactive vision
Limitless
Unicom

Palm broadband
Magic collection
locate
Unicom in letter

C net new
space

Ruyi message
The brand of
Unicom

Ruyi 133

G net ruyi
tong

Figure 2

Ruyi family love
Ruyi listening
night talking

Unicom Brand Architecture

4.2 Establishing a complete customer retention system
Unicom has a large portion of enterprise customers, who transact little in the hall, for them, we can
implement the rule of enterprise managing and maintain to contact with customers. Besides, we can
establish a large customer club. Customer club provides a diversified platform and establishes customer
profiles. They can provide customers with personalized, differentiation, family service, and tailored
business according to each customer's characters. Besides, customer relationship management warning
system, return a visit to abnormal telephone users, thus know some situation. For family and individual
clients, which are more sensitive to price and more interested in value-added service, in order to retain
customers, Unicom purchases low-cost phones by large-scale, customizes mobile phones, and
customized businesses, such as a mobile phone internet, mobile music, mobile Internet, mobile TV,
video surveillance, 3G combine photographing and delivering, video communications and digital
according to customers’ need.
4.3 Service plot
The level of client service affects satisfaction and loyalty. According to the internal client
satisfaction survey in 2006, Unicom and Mobile service performance differs by 7.8 points, and the rate
of clients churn is on a difference of 2.3-4.2%, service level and customer retention exist a positive
correlation, and reduce churning can be positive to service level. Unicom launched “eight item of
service promise,” the service is divided into four specific categories: basic service, standard service,
differentiated service and external communication service. Difficult service problems are reflected by
clients, direct towards them, form new service standards and improve service level.
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4.4 Product plot
Product is broadly divided into core, formal and extensional product. For telecom operators,
communication network service is core product, meeting basic communication for clients; customized
mobile terminal is formal product, mainly customizing personal product through mass customization,
for example, developing a variety of combo. In addition, Unicom launched "Olympic City Link" during
the Olympics, which provides simple visual devices, having the character of precise positioning
capabilities, and supply users with details at the first time, who are visiting tourist attractions or urban
landscape. We can inquire information about Olympic Games and city, such as tourism, transport,
catering and business. Extensional product is usually supplied diversified service.

5 Set the Influencing Facttors of Customer Retention and Theoretical Models
Telecommunications industry has also the character of economical scope and scale, continuous
declined cost, the improved quality of communication network, reducing charge. But the problem of
outflow is serious. Which are the main factor making high rate of customer churn and whether the
factors affect customer retention, this paper tries to present a complete index.
5.1 Influencing factor
Relevant academic research has raised some influencing factors, many and complicated, such as
customer satisfaction, customer loyalty, service fairness and sense of customer belonging. Based on
mass customization, customer-focused, the article proposed customized quality of service, the bill
setting, brand image, value-added service, transfer barriers, customer satisfaction, loyalty and so on.
There are 9 first degree indexes, and then we set secondary indicators according actual situation.
Table 1

Factors to Customer Retention in Telecom Industry

First degree indexes
Communication quality

secondary indexes
network coverage
unimpeded Call / answer
service capacity for solving problems
quality of customized mobile phones

Customization Quality of
Service

feedback the latest ordering information to customers timely
customized products or types of services according to their own need
whether customized product or service meets customer need

bill setting
Value-added service

reasonable (for example diversity)
economy, user can afford
types of value-added service and using
customer perceptions of leading technology

Brand image

customer perception of the reliability of enterprise
advertising campaigns
inconvenience to change number

Transferring barriers

lose some service provided by original operators
changing cost between different network equipments

Customer Satisfaction

overall satisfaction for operators

Customer Loyalty

confidence of the operators, recommend others to participate

Customer Retention

increase consumption and the time on net

5.2 Theoretical model
Through expert interviews and literature review, we find that communication qualitycustomization
quality of service、bill setting、value-added service、brand image and transferring barriers can influce
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customer satisfaction. Which bill setting has a negative impact on customer satisfaction ,and others
postive. In addtion to that, customer satisfaction can prompt loyalty,and loyalty customers are retaining
ones. At last, we construct a theoretical model of customer retaining based on mass customization in
telecommunication industry,please see figure 3.
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Customization
of Service

Quality

+
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+
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+

Brand Image
+

Customer
Retention
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Figure 3

Theoretical Model of Customer Retaining

6 Conclusions
Mass Customization is the key to business competitiveness in the transitional period of telecom
industry and has been used systematically. Facing of intense competition, choosing customer retention
strategy is practical significant for enterprises. The article takes Unicom as an example and introduces
measures to customers’ retention briefly, According these, Unicom establishes a system of customers’
retention factors, and explores factors influencing customer satisfaction, customer loyalty and customer
retention, at last establishes a theoretical model.There are many factors such as communication quality,
customized service quality, bill setting, value-added services, brand image, transfer barriers and so on.
But inadequately, which factors have better influences, it’s lacking of empirical research.
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Abstract: With the deepening of the product marketization degree in recent years, meeting the users’
demands has become one of the keys to win enterprises’ competitions. Hence, BTO product design
orders are being widely used in many industries. Product design is a knowledge-based activity which
requires a lot of expertise and experience, and knowledge management can detect the explicit and
implicit knowledge data. In order to provide a new method for the BTO orders product design,
knowledge management methods are combined with the knowledge acquisition, knowledge
management, and knowledge representation of product design in this article and the integration model
based on data presented to support the product design process and functional-level BOM deconstruction
is acquired by using the method of the model simulation.
Key words: BTO; Product design; Knowledge acquisition; Knowledge representation; Design
data management

1 Introduction
With customers’ demand for personalized business has received widespread attention in the
globalized competitive environment, customized production has become an important and effective
means of vendors for competing the market share so that the Build to Order, referred to as BTO,
customization production model emerged.[1]. According to the special needs in the customer orders,
Build-to-order requires to redesign the components which meet these needs or to design other types of
components for variant design, then we can provide customized products to customers. The production
design for BTO orders which centered on product design would change the products’ design structure
and design method according to changes in the orders. Product design does not exist independently. On
the contrary, the use of design knowledge, the call of design data and the strengthening of order
management will come out in its design process, and even exist the deductive reasoning of design data
in the design lifecycle.
Product design belongs to the knowledge-creation activity, which requires a lot of expertise and
experience, so it needs knowledge management methods designed to prepare pre-knowledge. WANG
Shengfa presented a product design knowledge actively pushing architecture which is knowledge
management based and workflow-driven[2].LIN Huiping came up with a meta-model based knowledge
modeling method and used it as a basis for product design [3]. HU Jian proposed the knowledge
management framework of ontology -based conceptual design [4].

2 The Product Knowledge Acquisition of BTO Orders
There are three main parts which contribute to BTO products design knowledge: engineering orders,
designers and nonstandard design process. Engineering orders, which are corporate resource
accumulated over many years, contains a wealth of design knowledge, such as the product information,
the correspondence between functions and parts, the selection law of parts' models, the product
quotation and so on. All these information can play an important role in guiding the future product
design or even have a reusable function.
Designers’ years of experience are critical to ensure the quality of the design work. Only by getting
the greatest degree of their design experience can reduce the reliance on artificial design, so that the
pause of design work could be avoided in the case of the loss of designers and at the same time, the
pressure on the knowledge and training costs of new employees will reduce[5]. Because there is no
standard to follow, the nonstandard design process takes more costs and needs to obtain some design
knowledge to guide the next similar design.
Knowledge acquisition can be divided into two categories from the perspective of knowledge
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management. They are explicit knowledge and implicit knowledge. The details are shown in the
following table 1.
Table 1
Knowledge
classification
Explicit
knowledge
Implicit
knowledge

Classification of Knowledge

Feature

Examples

Formal, easy coding

Mathematical formulas, rules define

Difficult to formalize, with strong subjective sense

Subjective experience, intuition

At present, knowledge acquisition has several typical ways shown in the following figure 1.
Interviews, analysis
and summary

Transfer the
konwledge from
implicit to
explicit and
standard

Sum up the lesson
from failure

Figure 1

Review managent
Ways of
konwledge
acquisition

Write technical
documentation

Typical Ways of Knowledge Acquisition

Although for different knowledge sources there are vastly different in behavior, their general
acquisition step shown as followed can be summed up when their essence are studied[6].

Figure 2

General Steps of Knowledge Acquisition

The first step to acquire knowledge is to get understanding the nature of the knowledge which will
be acquired and then organize knowledge through the 5W (what, who, which, where, why) question and
answer way. The second step is to analyze the knowledge, extract its principles and get the basic idea
that how to solve problems by knowledge. The third step is to observationally study the practices of
many of the problems and examples combining with knowledge theory and infer and conclude the
implementation methods and steps to solve problems by taking advantage of knowledge.
Finally, solidify the knowledge to knowledge carriers. Knowledge carrier, the actual carrier where
the knowledge relies on, is the place where knowledge exists and it includes a variety of documents,
computer programs, people and products. The knowledge principles achieved by analysis and the
solution to problems will be stored in formats, procedures, tables of technical documentation and other
forms of carriers.

3 Product Knowledge Management (PKM) of BTO Orders
BTO orders have a wide range of products which can be divided into three types according to the
standardization level of the design: standardized products, product variants of standard products, and
non-standard products. Different types of products have completely different design methods and storing
forms, which also makes the product data space show diversity. That is called the product diversity
space. In this space, the product database for storing the attribute information of products diversity, the
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standard scheme base for storing standard schemes and their variant schemes, the standard example base
for storing the design examples with higher using frequency, the buffering example base for storing the
initial design examples with small using frequency and the rule database for storing design criteria are
established respectively. The relationship between them is shown in figure 3.

Figure 3

The Product Diversity Space

The updating speed of modern product become higher and the inner-enterprise decision change can
also affect the products’ species the enterprises mainly manage. So it is inevitable that some products
will eliminate and some new will come out. The data associated with the product is huge. There will
come out the omitting and redundancy of data and large amounts of data trash will be produced when
the product data is updating if the relationship between the data structure is loose.
Therefore, at the beginning of design,a product data network with a compact structure should be
established and this network will connect the attribute data of the same product, the structured data, the
criterion data, the example data and so on . this is shown in the following figure 4.

Figure 4

The Structure of Connections among the Product Data

4 Knowledge Representation of BTO Orders Products Design
There are a lot of design criteria in the BTO orders products design. These standards are the theory
bases which ensure product design rationality. But most of the design criteria come from books and
experts’ theories. After acquiring this knowledge, we need to express them in a plain way so that the
enterprises can save them and use them for product design and business software development.
Knowledge representation generally has the following five categories: the object-attribute-value
triples, rules, frames, semantic networks and logics[7].For design criteria, we generally use the
representation——“rules”. Rules refer to the knowledge structure of known knowledge and other
information to be derived or presumed and they can solve given problems.
As for rules’ structure, it logically links one or more previous parts of “IF” and one or more latter
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parts of “THEN”. Generally speaking, the rules could have multiple conditions connected by AND
statement, OR statement, or a combination of both. The conclusion statement can contain a combination
of a single statement or AND connection. Rules can contain an ELSE statement. Now take the design
criteria for instance which is used for getting the secondary circuit diagram of electrical products. This is
shown as followed.
IF
Circuit breaker type =WW1
AND
Meter=General meter6L2
AND
The drawer of a program=GCS-C06-3
THEN Secondary circuit=Current measurement circuit
In addition to inferring new information, rules can also perform some simple function computing
operations, such as cabinet-type cabinet GCS row length calculation:
IF
Calculate the length of the cabinet row
THEN
LENGTH=X+WIDTH/2+DEPTH
Besides, rules can also represent various forms of knowledge: the relationship, recommendations,
instructions, strategies, inspirations and so on. Using rules can collect required knowledge before the
product design and express them out, then use the database to transform rules into tabular form data and
store them.

5 The Integration Model of Product Design Process Based on Data Support
The BTO product design is an important part of the enterprise production activities, which connects
the customer orders and production sales. A large number of data used in the product design flows
between different departments through the enterprise daily operating process. Therefore, the analysis to
the design data should combine effectively with the product design process. According to the product
design operation model of BTO enterprises, the processes related to the product design can be split into
three stages. These are the data preparation, the design process and the feedback after design. In the
three stages, the design data will be generated, updated, called and transferred, which forms the
integration model of product design process based on data support. According to the design process, the
following integration model for design process is obtained in the perspective of data support. The
integration model includes three stages which can be seen below.

Figure 5

The Integration Model of BTO Product Design Process

6 The Function Level Deconstruction Method Based on BOM
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Because of the changeable program of manufacturing electrical products and the customer’s more
personalized requirements as well as the different design requirements, different design strategies will be
used in different orders.
As for the design with a handful non-standard configuration, the design only for products’ quoted
price, the design the customers offer the production drawing and the design with pressing tasks which
require limited time, they all pay attention to the output of the final BOM, so the function level
deconstruction method based on BOM can be used.
The product design could be realized through the decomposition and reconstruction of BOM based
on the personalized BOM. The decomposition approach of BOM depends on the product demand and
the knowledge of engineers. We can also choose standard decomposition method and divide it into the
core functional layer, the main parts, the parts layer and the link layer according to the function of the
parts. Each BOM function layer calls the corresponding BOM structure template in the standard BOM
database. Select or add standard material types in the template, then the modified BOM template will
form to meet the requirements of personalized BOM. The BOM structure is divided into different
functional modules. The appropriate combination of modules could not only increase the number of
templates, but also reduce the redundancy of data. The deconstruction principle of BOM is shown in the
following figure 6.

Figure 6

The Function Level Deconstruction Method Based on BOM

BOM similarity approximation algorithm: based on BOM as the basis for searching, similarity is
the standard for measuring whether a design example is the optimal one. Based on the theoretical
assumptions of core components of products, the design scheme elected from the example base has been
studied which is most similar to the BOM structure after reconstitution.
Thought of BOM similarity searching algorithm: according to the BOM multistage tree structure,
for each design example, the matching degree of the three levels, namely the core parts, the material
types and material names, have been searched step by step from top to bottom levels. As long as one
level of an example could not reach the set value of similarity in the process of retrieval, the example
will be given up and then a new one will be searched continually. The search of core components can
find product family and the search of the material types and material names can match the level
characteristics of BOM structure. The steps of BOM similarity searching algorithm are shown in fig.7.
1) Initialize SI index of the three layers of BOM structure.
2) Begin to search the example base according to the requirements of the first layer’ structure.
Initialize the core parts set of the individuation BOM,CP={ CP1 , CP2 , CP3 ,……}. Then, extract the core
parts set in the BOM of the nth product program,

CPn  n, n  N | CPn1 , CPn 2 , CPn3 ,  .
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n
Mark the distance between the ith element in CP and the jth element in CPn as Dij . If the two
elements are same, the distance is 1, otherwise the distance is 0. Then there are:

Dijn  {1

0

CPni  CPj
CPni  CPj .

Figure 7

Steps of BOM Similarity Searching Algorithm

3) Calculate the similarity between CP and CPn : SI 

k

m

i 0

j 0

 Dijn / k . The m is the number of

elements in the collection of CPn and the k is the number of elements in the collection of CP.
4) If SI is less than the initialized standard values in (1), give up searching and get back to the step
(2). Loop to search the n plus1 program, or search the step (5);
5) According to the step (2), (3) and (4), complete the similarity check in the two remaining layers;
6) If the three layers all go through the similarity check, store and gather this program in the similar
solution base. Then go back to step (2) for reaching the n + 1 program;
7) Stop the operation after all cases have been searched completely.

7 Conclusions
In this article, the BTO product design integration technology has been studied from the
perspective of knowledge management, design method and design support. In the early stage of the
design, the research provides the design process with design knowledge and data management thoughts
by establishing the product diversification data space with the knowledge management theory. On the
design method, the function level deconstruction methods based on the BOM were put forward to
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realize the design of products.
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Abstract: Since 1999, the majority areas of China implemented the patent application funding policies
by the public financial assistance. This paper used Fujian province policy as an example, to analysis its
history, examine its impact on the number of patent application and grants, and to investigate results
from the implementation of the IP offices and applicants, the study found that: (1) patent application
funding policy have an important role in promoting the number of patent applications and grants; (2) the
attitudes of the IP offices have no necessary link to the funding fee; (3) the applicants want to expand
the types of funding, the demand for the funding fee is not the more the better. Therefore, we suggest
that: (1) to make the provincial patent application funding fee as the funding cost, the amount of local
governments as the rewards, according to the local economic development situation to set the number.
(2) To change the funding types from domestic invention grants to domestic invention application and
utility mode grants. (3) To set the invention application funding fee as 5,000 RMB, utility mode grants
funding fee as the actual costs.
Key words: Patent Application Funding Policy; Performance; Patent; China

1 Introduction
Since 1999, Shanghai city issued the “Shanghai patent application fees, agency fees funding
approach”, which is the first patent funding policy, as a public financial subsidy measure, this policy has
been widely used by the other local governments in China.
However, the attitudes to the performance of this policy among scholars are divided. Jiang
Shengjian (2006) said the implementation of the patent application funding policy could encourage the
creation of invention, improve the innovation, and enhance the awareness of intellectual property
protection. Guo Junhua and Yang Xiaoying (2010) though the patent funding is the important initiative
by the government to use the public financial resources to encourage the innovation and promote the
patent development. Yao Jiejing and Peng Hui (2011) surveyed the patent data on 30 provinces and
cities in China, to quantitative analysis the function of patent funding policy, and showed that the patent
funding policy had the significant impact to the enthusiasm of R&D investment, the development of
social civilization, and the number of patent applications and the grants of patents.
Some other scholars believed the patent funding policy had a negative impact. Yuan Zhenfu (2006)
considered the patent funding policy should be abolished; for the reasons of the funding had brought
unfair competition, imbalanced of patent structural, reduced the quality of patents and the other defects.
Ma Fazhong (2008) considered the patent application policy did not bring the expected performance in
reality, but instead led to a lot of junk patents and patent bubble phenomenon, and to bring artificial
barriers to the patent technology transfer. Wen Jiachun and Zhu Xuezhong (2008) considered patent
funding policy caused the irrational growth of patent output and the negative effects of function
distortion.
More scholars though that the effect of patent funding policy had two sides. Zhang Qinhong and
Luo Jianwen (2009) analyzed the effect of patent funding policy of Shanghai city, then considered the
patent funding policy had the obvious promotion effect to the number of invention patents and utility
mode patents, but had no statistical sense to the promotion of the number of design patents, at the same
time this policy had a certain negative impact to the quality of the various patents. Li Wei (2010)
analyzed the impact of patent funding policy to the number and structure of patents in Ningbo city, said
the effect of patent funding policy was significant under the reasonable patent funding scope and object.
In recent years, the local governments adjusted the corresponding patent application funding
policies according to the actual situation, and these policies inspired the enthusiasm of innovation,
increased the number of patents, but there were also exited some problems, such as the policy setting
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was not scientific, induced patent bubble, and repetition funding. This paper uses the patent application
policy evolution and performance in Fujian province as an example, and investigates the IP offices and
the enterprises, discusses the problem that could be found in the patent application funding policy, and
then puts forward the optimization advices, in order to adjust the patent application funding policy.

2 Data
Since 2002, the patent funding policy of Fujian province has adjusted twice, the latest policy is The
notice of patent application funding approach of Fujian province issued in 2012, the evolution of these
policies was showed in table 1.
Year

2002

2008

2012

Table 1 Distribution of the Adjustment of Patent Application Funding Policies
Type
Fee
Remark
Application fee
Fujian IP office gives 50% fee to the
Invention
Application maintaining fee
cities of Fuzhou, Quanzhou,
Application examination fee
Zhangzhou, Putian, 70% fee to the
Utility mode
Application fee
cities of Sanming, Nanping,
Design
Application fee
Longyan, Ningde.
Patent application on abroad
No more than 5,000RMB
Invention application
The actual fee
Invention grants
Utility mode grants
The actual fee after patent grants
Fujian IP office gives 30% fee to the
Design grants
The actual fee after patent grants
cities of Fuzhou, Quanzhou,
PCT internationa0l
Zhangzhou, Putian, 50% fee to the
applications on the
5,000 RMB
cities of Sanming, Nanping,
international phase
Longyan, Ningde.
Invention 10,000 RMB
Grants of patent on abroad
Utility 8,000 RMB
Design 6,000 RMB
Service
invention-creation
1. Fujian IP office gives 30% fee to
5,000 RMB
grants
the cities of Fuzhou, Quanzhou,
Zhangzhou, Putian, 50% fee to the
Non-service
2,500 RMB
cities of Sanming, Nanping,
invention-creation grants
Service Invention-Creation 5,000 Longyan, Ningde.
2. PCT international applications on
PCT international applications RMB
on the international phase
Non-Service Invention-Creation the international phase and the
abroad patent grants have got the
2,500 RMB
funded by SIPO will not to be
supported
Invention 20,000 RMB
3. The funding of each abroad patent
Grants of patent on abroad
Utility Model 15,000 RMB
grants is no more than 2 countries or
Design 10,000 RMB
areas.

3 Results
3.1 The number of applications and grants for patents
The patent application funding policy of Fujian province has been adjusted in 2008 and 2012. Since
2002, the number of patent applications increased steadily, over 10,000 in 2006, and then the number of
applications raised rapidly, the distribution of annual number of applications and grants as showed in
table 2. The invention patent is considered to be the most important type of patent, we analysis the
number of invention patent applications and invention patent grants among each city of Fujian province
between 2006-2013, as shown in Figures 1 and 2.
As shown in Figure 1, the annual number of invention applications in each city almost increase
steadily over the years, the Fuzhou and Xiamen are far ahead of the other cities, Nanping city reduces in
2009 and 2010, Ningde city in 2013 decreases 25 than in 2012. As we can be seen from Figure 2, the
number of invention patent grants in each city almost increase steadily over years, in 2013, Xiamen and
Zhangzhou cities have negative growth, Putian city and Nanping city increase only 1. In short, the
number of patent applications and patent grants increase steadily from 2002 to 2012; we can believe that
the patent application funding policy played an important role in promoting the number of patents.
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Table 2
Year
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013

Total
4211
4971
6521
7236
7498
9460
10351
11341
13181
17559
21994
32325
42773
53701

Distribution of Annual Number of Applications and Grants for Patents
Applications of patents
Grants of patents
Invention
Utility model
Design
Total
Invention
Utility Model
377
1516
2318
3003
93
1074
361
1757
2853
3296
82
1107
562
2233
3726
4001
63
1306
797
2554
3885
5377
137
1658
850
2524
4124
4758
160
1776
1202
3182
5076
5147
242
1793
1437
3445
5469
6412
310
2578
2170
3878
5293
7761
336
3323
2701
5141
5339
7937
530
3921
3842
7844
5873
11282
824
4939
5117
10846
6031
18063
1224
9664
6896
16688
8741
21857
1945
12697
8492
22081
12200
30461
2977
17676
9884
25769
18048
37511
2941
22152

Figure 1

Design
1836
2107
2632
3582
2822
3112
3524
4102
3486
5519
7175
7215
9808
12418

Distribution of Annual of Applications for Patents on Each City

Figure 2

Distribution of Annual of Grants for Patents Each City

The latest patent funding policy is only to fund the grants of patent, which wants to increase the
grants of invention patent, but the first step for the grants for invention is the patent application, if the
number of patent applications could not be guaranteed, the number of grants for patents certainly
decreases. For the applicant, who must pay costs in the patent application stage, and the grants of
invention are needed to pass the examination with uncertainty. This paper investigates the IP offices and
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enterprises, to acquire the attitude to the patent application policy, and analysis the problems that could
be exited in this policy, to give the advices for the adjustment to the policy. We entrust the Fujian
Intellectual Property Office to issue 400 questionnaires to the local IP offices and enterprises, recycle
383copies, of which 90 of IP offices and 293 of enterprises.
3.2 IP offices
Through the statistics of questionnaires, 80% of IP offices believe the promoting effects of patent
application policy to the patent application is significant; only two IP offices think there is no effect of
the patent application policy to the patent application. The attitude to the current patent funding fee is
shown in Figure 3.
8
7
6
5
4

Suitable

3

Too High

2

Too Low

1
0

Figure 3

Attitudes to the Number of Funding Fee by the IP Offices

As we can see from Figure 3, most of IP offices indicate that the current patent funding fee is
suitable, but 17 IP offices think that the funding fee is too high and 26 IP offices’ attitude is too low. The
attitude of IP offices in the same city is not the same, such as 4 IP offices choice suitable, 6 IP offices
choice too low and 1 IP offices choices too high in Fuzhou city, where, Lianjiang city gives 30,000
RMB to each new grants for invention patent, 4,000 RMB to each new grants for utility model patent,
2,000 RMB to each new grants for design patent, and indicates that the funding fee is suitable, Mingqing
city gives 3,000 RMB to invention patent application and 5,000 RMB to grants for invention patent,
1,000 RMB to utility mode patent application and 3,000 RMB to grants for utility mode patent, and
indicates that the funding fee is too high.
From the above data it can be seen, there is no necessary link between the attitudes and funding fee
for the IP offices. However, the cities which have the suitable funding fee give the invention patent
application fee (or reward) almost above 10,000 RMB, and the cities of too low funding fee provide
little amount to the patent application (or reward), for example, since 2013, Shunchang of Nanping city
provides grants for invention patent 5,000 RMB funding, grants for utility mode patent 1,000 RMB
funding, grants for design patent 600 RMB reward; Qingliu city provides grants for invention patent
2,000 RMB funding, grants for utility mode patent 1,000 RMB funding, grants for design patent 300
RMB reward.
3.3 Enterprises
184 enterprises consider the current funding type is reasonable, but for those which want to get the
funding type as shown in Figure 4. The most funding type that enterprises wanted is invention
application, which has 70, accounting for nearly 24%, the next is utility mode application and grants, the
expectation of providing the fee to the invention and utility mode applications on abroad are more than
the domestic design application and grants, which shows that the enterprises want the funding fee on
patent application stage, not the grants stage.
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In the survey of existing patent application funding is suitable or not, there are 213 enterprises
considered suitable, 62 think the amount is too low, which psychological expectation is 10,000 RMB.
The vast majority enterprises think the funding procedures is appropriate, only 17 choice
inappropriate. Some enterprises propose a few improvements, such as (1) to simplify procedures, reduce
the files preparations; (2) to change the funding fee as two parts, one is to give funding fee to the patent
application, the other is to give reward to the grants for patents; (3) to increase the amount.
From the perspective of the actual cost of the patent application, patent agents charges for domestic
invention patent applications costs generally between 5,000-10,000 RMB, utility mode 3,000-5,000
RMB, design 2,000-3,000 RMB, these costs include the patent application fees, patent files written fees,
answering examination fees and other expenses, but the patent substantive examination fee (2,500
RMB), the annual fee (900 RMB/1-3 years) must be paid by the enterprises themselves. Therefore, the
cost of invention patent from the application to the grants is about 9,000-14,000 RMB, the current
funding fee provides service invention 5,000 RMB and non-service invention 2,500 RMB, but also need
the local governments to support of 30% or 50%, so these funds are insufficient to meet the actual cost
of invention application, and also the funding fee is only to support the grants of invention patent.

4 Conclusion
The performance of patent application funding policy was very good in the 2008-2012 period, had
an important role in promoting patent applications, however, the adjustment patent application policy in
2012 only provided the fee to the grants for patent, which led the growth of patent applications in 2013
declined obviously, and the rate of grants and amount of growth is declining. The survey found, 80% of
the IP offices indicated that the effect of promoting the patent application by the patent application
funding policy was significant, only 46.67% of the IP offices believed that the funding fee is suitable,
the amount of each cities were different. The enterprises wanted the funding fee on the patent
application stage, the actual cost of invention patent from application to grants was about 10,000 RMB,
utility mode patent 5,000 RMB. The existing provincial and local patent funding policies included
funding fees and rewards these two sides, where the rewards of some local government provided were
relatively high.
When the applicants want to apply the patent, they will determine their invention creature is
appropriate for applying the patent or not, and the cost of invention patent is more higher than the utility
mode patent, and some invention application will not be authorized, so the government needs to provide
fee to the patent application, to encourage the enthusiasm of applicants, so as to increase the number of
patent application, then to increase the number of patent grants. For the utility mode patent, the State
Intellectual Property Office will check these patents’ innovation degree nowadays, some repetition and
simple utility mode will not be authorized, which need the applicants to make the real innovation
product, so if we provide the funding fee to the grants for utility mode patent, can improve the
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applicants to make the technology innovation and increase the number of grants for the utility mode
patents.
Therefore, we need to adjust the existing patent application funding policy as follows, (1) to make
the provincial patent application funding fee as the funding cost, the amount of local governments as the
rewards, according to the local economic development situation to set the number. These changes can
play a good role to guide the patent application, and local funds set by local government could enhance
the applicant’s application enthusiasm. (2) To change the funding types from domestic invention grants
to domestic invention application and grants for utility mode patents. (3) To set the invention application
funding fee as 5,000 RMB, grants for utility mode funding fee as the actual costs.
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Abstract: Under the market economy, a reasonable distribution of interests is the driving force for the
forming, existence and development of industry-university-institute (IUI) cooperation. On the basis
of the Interests Sharing Mechanism of Intellectual Property for College Researchers in the United
States, Britain, and China’s Taiwan region, this paper analyzed the current situation and the main
existing problems of the possible construction of China’s interests sharing mechanism, and provided
suggestions to improve the mechanism for college researchers.
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1 Introduction
Industry-University-Institute (IUI) Cooperation means the innovation process is undertaken by
three participants--enterprises, universities and research institutes. The cooperation between university,
institute and industry can include the linkages in many aspects, such as, labor market linkages, linkages
for creation, acquisition, and dissemination of knowledge, as well as linkages to create new companies.
(Jaffe, 1989; Kun Chen 2007), and can help the transfer of knowledge and even motivate the production
of new knowledge and technology. (Çetin Bekras & Gulzhanat Tayanova, 2014) Universities and
research institutes are the major educational and training institutions where researchers are educated and
become the high-quality personnel directly engaged in innovation and technology development.
Therefore, it’s of vitality to safeguard the legitimate rights and interests of college researchers with the
purpose to motivate their creativity and initiatives.
Bayh Dole Act passed in 1980 in the United States, aiming to figure out the ownership mechanism
of intellectual property of research projects funded by the federal government, is a good proof. (Arti K.
Rai & Rebecca S. Eisenberg, 2003) It greatly promoted the transfer of the technological achievements
made in colleges and universities to the market and triggered the establishment of a number of high-tech
industries represented by biotechnology industry.
Interest distribution of college researchers referred in this study, certainly, should be under the
premise that the ownership of the scientific and technological achievements belongs to researchers’
affiliated institutes. If the ownership has been agreed in the contract that it belongs to the researcher
himself, there will be no disagreements on the allocation of rewards and remunerations.

2 A Comparative Study of Interest Sharing Mechanism of Intellectual Property
for College Researchers
2.1 Interest sharing mechanism in British and American Universities
As stipulated in the 202th Article of Bayh Dole Act, licensing fees are shared by the inventor and
the agency undertaking the project. Federal Technology Transfer Act of 1986 in United States allows the
government to collect and distribute royalties for technology, and requires that the first 2000 US dollars
and 15% over that figure must be paid to the inventor or co-inventor by U.S. federal agencies. On the
protection of the rights of college researchers, American universities have done an excellent job. (Ceng
Jianjun, 2000) For example, Columbia University has made the regulation that when the technology
transfer royalties are below $ 100,000, 50% of revenues should be distributed to the technology inventor,
25% to the University, and the rest 25% equally allocated to the faculty and the department the inventor
works in. In addition, if the technology transfer royalties are more than $ 100,000, when the first
$ 100,000 was allocated, the inventor still gets 50% of the income. The excess over $ 100,000 should be
shared by the university, the faculty, the department and the inventor with 25% respectively (see Figure
1). (Education office, 2000) Massachusetts Institute of Technology (MIT) has similar provisions. MIT is
proven to be remarkably successful in cooperating with industry. (Edward B. Acworth, 2008) MIT
allocates 15% of technology transfer royalties to office operation expenses. 1/3 of the rest should be
distributed to the inventor, the faculty or laboratory the inventor works in, and the university
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respectively. In order to encourage technological innovation, Cambridge University conducts the
tripartite allocation of the interests to the inventor, the faculty and the university as follows (see Table 1).
(Education office, 2000)

Figure 1
Table 1
Royalty
subject
Inventor
Faculty
University

Below $ 100,000
Over $ 100,000
（1-inventor, 2-university, 3-faculty, 4-department）
Distribution of Technology Transfer Royalties in Columbia University
Distribution of Technology Transfer Royalties in Cambridge University

Below ￡10,000

￡10,000－30,000

￡30,000－50,000

Over ￡50,000

90%
5%
5%

70%
15%
15%

50%
25%
25%

33.3%
33.3%
33.3%

The distributions of Technology transfer royalties in the American and British universities have the
following characteristics: Firstly, the allocation strategies pay more attention to the large projects. In
terms of the projects whose profits do not exceed a certain amount of money, the distributions tend to
protect the interests of the inventor, providing the inventor with more allocation ratio. Next, the
distribution has a large range. In addition to the University and the inventor, the faculty and the
department where the inventor works also occupies a certain percentage of the total interests, due to its
supports and promotions to innovation activities. Furthermore, the distribution is based on the transfer
royalties, which encourages inventors’ enthusiasm for innovation.
2.2 Interest sharing mechanism in Taiwan region
Universities in Taiwan attach the same importance to the security system of rewards and
remunerations. As stipulated in the10th Article of Government Measures for the Ownership and
Application of the Scientific and Technological Achievements, if an achievement is managed and
applied by the research institute or enterprise, a certain ratio of the revenue resulted from its
management and application should be allocated to the inventor. In addition, if an achievement is
managed and used by the funded agency, a certain ratio of the revenue should be distributed to the
inventor, the research institute or the enterprise. Seen from the 26th Article of Measures for the
Ownership and Application of the Research Achievements appointed or funded by Financial Department
and all the affiliated agencies, the agency implemented the achievement should allocate the revenue in a
certain ratio to the researchers and other related personnel as rewards. The methods, scope, rate and
other related matters of the rewards in the preceding sentences, should be standardized by the agency,
and reported to the Financial Department for inspection. Besides, the 38th Article shows that the
revenues of the state-owned achievements should be rated by the Financial Department, and be
distributed to researchers and other related stuff or agency in a certain ratio as rewards. (Feng Zhenyu,
1994)

3 The Current Condition and Existing Main Problems of the Possible
Construction of Interests Sharing Mechanism of Intellectual Property for China’s
College Researchers
Although many laws and regulations in China have the relevant provisions to protect the interests
of college researchers, there are too much general principles. Many laws and regulations are
theoretically feasible, but of poor operability actually (See Table 2). First of all, the legal entity that can
possess the jus fruendi is not clearly defined. Inconsistent provisions are emerged in China, in terms of
the definition of the researchers who have the right to gain rewards and remunerations. Some define
them as the persons who made great contribution to the knowledge or technology; others define them as
all the members in the research. Secondly, the standards for the measurement of distribution are
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inconsistent.
Different laws and regulations mention various measurement, such as “revenue from the
knowledge or technology of the incumbents”, “revenue from the promotion of the application of
achievements”, “post-tax profits”, “net income of the technology transfer” and so on. Furthermore, the
proportion of distribution is different. According to Contract Law and Patent Law in China, “in a certain
ratio”, “can be rewarded”, “be distributed with reasonable rewards” etc. are used, which do not have the
maneuverability. Consulting from the possible legislative design of related system, the revenue
distribution ratio of researchers ranges from 10% to 15% and to 20%. Finally, due to the shortage of
provisions stipulated the legal responsibilities for failing to reward inventors, researchers will not be
motivated to innovate and will lose enthusiasm. They are not willing to disclose their inventions to
universities, which causes many achievements of market prospects lying idle.
Table 2

Interests Sharing Distribution of Researchers in China
Standards for
Provisions
Legal entity of jus fruendi
Proportion of distribution
distribution
Revenue for
Staff who accomplish the
Contract Law
Rewards in a certain ratio
technology transfer
achievement
Copyright Law
Not mentioned
Author
Rewards can be granted
Authorized
Not mentioned
Inventor or designer
Rewards should be granted
Patent
Revenue for
popularization
Law
Inventor or designer
Grant Reasonable rewards
popularization
No less than ¥ 2000 for invention;
Authorized
Not mentioned
Inventor or designer
no less than ¥ 500 for utility
model or design
Enforcem
Post-tax revenue
No less than 2% annually for
ent Rules
Applied by
for patent
Inventor or designer
invention or utility model; no less
of Patent
agency
application
than 0.2% annually for design
Law
Post-tax revenue
Authorized
for Authorized
Inventor or designer
No less than 10%
application
application
Law for Technological
Staff who make great
Net revenue for
Technolo achievements
contribution to the
No less than 20%
technology transfer
gical
transfer
achievement and its transfer
achievem
ents
New retained profit
Staff who make great
No less than 5% for the successive
Putting into
transfer
after application
contribution
3-5 years
operation
promotion
Net revenue for
Staff who accomplish the
Regulations for
transfer or
achievement and make
No less than20%，and on less than
intellectual property of
authorized
great contribution to its
30% under special conditions
higher education
application
transfer
Post-tax revenue
All members in the
1-2.5% annually
after application
research
The Management
Approach for the
Post-tax
intellectual property of
application fee
All members in the
10-15%
high- tech research (Trial) after technology
research
transfer

4 Conclusion and Suggestions
In China, the legislative provisions of the incentives and rewards for researchers and the project
undertaker are inconsistent, which results in the confusion during the application of law as well as the
unfairness to the researchers in some circumstances. From the perspective of the original intention of
legislation, when the technology transfer has been implemented, the undertaking agency, after deducting
the costs from the revenue, should distribute some rewards to related staff. The above various
measurements for distribution enable the undertaking agency to enlarge its profits and trigger divergent
distributions. Revenue calculations must be in line with the financial accounting system of the agency
undertaking the technology transfer, which has been ignored in the above provisions. Accordingly, it’s
difficult to implement the above provisions.
Interests sharing mechanism for college researchers in China should be improved in the following
aspects: Firstly, under the consideration of all the entities, establish contract principles for
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interests-sharing. In other words, allocation of benefits should accord to the contract signed by the
undertaking agency and inventor or designer, but shall not be less than the statutory standard convention.
Secondly, the principles in the laws and regulations about the interests sharing of the staff who
accomplish the knowledge or technology should be further refined. The implementation rules or
approaches matching to the basic legal system should be introduced and carried out. Next, the
measurement and proportion of revenue distribution for college researchers should be standardized.
Lastly, with the purpose of interest guarantee and innovation inspiration, the amount of rewards should
be increased to a higher level.
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Abstract: Punitive damages system is derived from the kind of damage compensation system of
common law. With the two legal systems interacting with each other, punitive damages in civil law
countries increasingly emerge. Although China made clear that punitive damages be included among the
products liability, however, the need for its further expansion in civil areas, whether it be introducing its
own unique characteristics in the field of intellectual property, is a more complex problem. This study is
the necessity and possibility of punitive damages on the introduction of China in the field of intellectual
property, through the use of hermeneutics law, comparative law, legislation science, empirical analysis,
and other methods. And infringement of intellectual property rights on key issues of punitive damages
and other calculations to study and make recommendations. Think that should be cautious in introducing
punitive damages in the field of intellectual property in China, in order to better improve China’s legal
system of intellectual property rights.
Key words: Intellectual property; Tort liability act; Punitive damages; Punitive damages system

1 Introduction
With the rapid development of social economy, punitive damages in civil law areas within China,
from the initial applicable only to a limited degree in contract cases, gradually being introduced into the
field of Chinese tort law product liability range. As the field of intellectual property China faces many
challenges now and in the special case of the development process, whether to make this system in
China tort law to be extended in the field of intellectual property is also specified and are forced to
carefully consider. The author believes that the introduction of punitive damages in the field of Chinese
intellectual property law is better than harm, and also have the legal and practical necessity and
possibility. While certainly bring the value of the traditional theory of the collision and impact in the
short term, but the overall process of law and cultural development point of view, it is bound to bring
civil law tradition in the field of civil law concept of intellectual property improvement and systemic
change in depth, will also benefit greatly by the improvement and development of China in the field of
intellectual property law. However, in the legal system construction should be treated with caution,
especially in the design of the system should be taken to avoid abuse of punitive damages, in order to
maximize the full realization of its functions.

2 Punitive Damages Legal Sources in China
2.1 Punitive damages
Since the birth of punitive damages to the development of the system so far, the common law and
civil law concepts for different countries have different perceptions and elaborate. “Legislation is always
a reflection of the times, legislation guiding ideology and basic principles of the legislation as a
character's inner spirit always with the times and thus transmute into Evolution.” [1] This phenomenon is
closely related to the legislative purpose of the system's various historical emphases in different stages
of development. The author believes that to further study the meaning of punitive damages
characteristics, in addition to the clear nature of its system functions and more from the macro from the
origin of the legal system to explore the purpose of its existence, its historical evolution theory and legal
transplants found to follow cornerstone.
Early in the 17th - 18th Century, punitive damages are more suitable to compensate victims of the
spiritual realm painful blow with infringement cases to deter similar wrongdoing from happening again
in the future. And since the nineteenth to the twentieth century, especially in the U.S., not only punitive
damages system has been widely adopted, but extended to the field of contract cases, product liability,
etc. Punitive damages in tort cases apply more common phenomenon in these cases is the existence of a
contractual relationship based. This is accompanied by advances in technology, the rapid development
of trade in goods, and the surge in society malicious tort, contract and product liability cases, which are
directly related. From the interpretation of punitive damages in common law countries of view, punitive
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damages in the modern sense was allowed to apply certain conditions, including “The defendant has a
malicious, fraudulent, reckless, reckless, or abuse of power and other characteristics.” [2] The civil law
scholars are generally more conservative attitude to the punitive damages, the scope is very limited, and
more seek to be prescribed in particular law. However, the traditional civil law countries are constantly
trying to break past the traditional “absolute” principle of compensatory damages. For example, the
German statute does not recognize punitive damages, but the practice in some jurisdictions, such as the
punitive factors have also been applied in the field of intellectual property on the calculation of damages.
This means that the system of punitive damages in civil law countries despite the rejection of the
traditional theory, but did not deny its application. Comprehensive reference and reference scholars of
different definitions, the author believes that punitive damages in the modern sense, is a court based on
specific violations of infringer beyond punitive judgment with actors paid to victims they receive
compensation for the actual loss. Here the “specific” shall include the basis, conditions, extent, scope
and standards of the court. Thus, broadly speaking, is not only punitive damages to compensate for the
actual loss suffered by the victims compensation, more focused on punishment and containment
repressor function similar wrongdoing.
2.2 Punitive damages in the field of civil law of China
China first in the “Consumer Protection Law” enacted in 1993, Article 49 of the punitive damages,
which states that “operators to provide goods or services fraud, consumers should be increased in
accordance with the requirements of the compensation for losses, increase the amount of compensation
cost for consumers to purchase goods or services received twice the cost.” In addition, the “Contract
Law” Article 113 be confirmed, states: “operator to provide goods or services to the consumer fraud, and
in accordance with the People’s Republic of China Consumer Protection Law.” so China’s punitive
damages in the civil realm is the first case in the contract to begin limited applicable. In 2003 the
Supreme Court “to hear real estate contract disputes interpretation of the law applicable to certain issues”
and in 2009 promulgated the “Food Safety Law” were made to the provisions of punitive damages. The
“Food Safety Law” second paragraph of Article 96 states: “The production does not meet the food safety
standards of food, or knowingly selling do not meet the food safety standards of food, consumers in
addition to a claim for damages, but also may apply to producer or seller to pay the price demanded
compensation tenfold.” The Chinese make clear the introduction of punitive damages in the field of tort
law, enacted in 2009, “Tort Liability Act”, Article 47 states: “knowing that the product is still defective
production, sales, resulting in death or serious harm to health has been infringed is entitled to request the
appropriate punitive damages.” law explicitly included in the scope of punitive damages in product
liability, this provision is significant.

3 The Necessity and Possibility of the Introduction in Intellectual Property
3.1 Theoretical debate
With the development of modern capitalism, in order to safeguard public interests as the starting
point for the community-based ideas continue to penetrate in the field of private law. Legislative
purpose of tort law, the remedial loss, gradually include more profound social warning effect. In recent
years, Chinese scholars began to focus on whether punitive damages should be incorporated into the
field of intellectual property, since there are three views, the first view of intellectual property in the
knowledge-based economy era with the increasing awareness of the value that China must increase
protection of intellectual property rights, improve intellectual property protection system in order to
cope with the rapid development of high-tech international community and brought rapid change,
advocate the use of sanctions, punitive damages and suppression system to suppress violations. The
second view held by the different attitudes that Chinese intellectual property rights existing legal system
has been able to design a good balance between freedom and order, only by “routing” to achieve its
effectiveness, and punitive damages “is not cracked China’s IPR protection problems urgently choice.”
A third view, the principle of statutory compensation from the field of intellectual property in China and
comparative starting punitive damages that can be divided into a purely punitive damages punitive
damages and limited punitive damages, statutory damages is limited punitive damages, “is the
development of punitive damages and modified in a way not yet out of its punitive nature.” As scholars
said: “contradictory various interwoven encourage people considering how to achieve the purpose of
strengthening tort law must be converted when inhibition (deterrence) function of thinking, can no
longer be confined to how to establish tort liability that perspective, but should put their sights on
another stage of infringement proceedings—damages” [3] thus, punitive damages system gradually
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absorbed by the civil law countries learn from accident, but the history of breakthrough choice, there
must be behind it to allow it to transplanted in the field of civil law civil liability soil.
3.2 Necessity of introducing punitive damages liability
First, the introduction of punitive damages in the field of intellectual property is a legal reality of
the call. Introduction of punitive damages is a modern civil law “status reversion” manifestation. It has
been proven pure “freedom of contract” would make in a weak position in the market and contract rights
are being infringed one remedy can not, there are a lot of bad faith conduct market phenomenon.
Therefore in this case, with the development of history, the value of the modern civil protection has
quietly turned occur, in order to safeguard public interests as the starting point for the community-based
ideas gradually continue to penetrate in the field of private law, civil law areas noted adjustments
resulting from excessive personal standard advocate many social problems arising out of the contract
calls for real justice, moderately “in some areas re-import ‘identity’ factor” to achieve good coordination
between efficiency and fairness and justice in the whole society. This status is not reset for rejection or
denial of freedom of contract, but a correction value, is introducing a new identity, freedom of contract
is consistent with the original intention of the development goals and realize it is a kind of effective
protection. Form of intellectual property and intellectual property law is very intuitive compared with
visible economic factors on the basis of other legal rights and obligations, which is leading many
researchers in the legal system of intellectual property designed to confuse the main reason is easy to
produce knowledge . And is reflected in the high incidence of cases of infringement of intellectual
property rights among the compensatory damages based commitment to responsible manner, compared
to the high amount of profit infringement, tort costs low, is not conducive to the protection of
intellectual property. The system can be said that the timely introduction into the field of intellectual
property law, will greatly contribute to the rights of people to effectively protect the legitimate rights and
interests. Knowledge is intangible, easy to copy, easy to drain and other features, how to respect
knowledge, respect for education lies in the final analysis, talent, knowledge outcomes to fully protect
intellectual property rights holders and various legal rights. Only with the growing public awareness,
and create a good environment to create a relaxed, supplemented by an endless supply of the legal
system to protect, to the best knowledge of the owners it may actively engaged in mental status, and
active in the labor market transformation achievement of practical methods and techniques considerable
economic benefits. Introduction of punitive damages, not only can fully safeguard the legitimate
interests of IPR holders, but also to maximize the maintenance of social welfare, improve the cost of
illegal infringers in mind deter potential infringers and scruples, and formed in society good-oriented
atmosphere. The law is the product of social development, whether it can play a good role, requires its
own system, the members need more universal social psychological resonance, before solve the
problems, at least the law is still a “lonely.” So the author argued that punitive damages is necessary to
introduce China in the field of intellectual property, but should be relatively cautious, reflected in the
scope of application of the constituent elements of the system after the introduction, pay attention to the
combination of China's specific national conditions and people's livelihood.
Second, the field of intellectual property introduced punitive damages is the demand of the law.
China to pay damages for infringement of intellectual property rights is mainly based on actual losses,
the illegal profits of the infringer, “fee for use of intellectual property rights have been violated or
transfer fees are fair and reasonable,” as well as statutory damages, which have successively four bits
the method to determine the sequence. Statutory compensation of intellectual property is an academic
penalty for a generalized method of compensation, usually thought to refer to the aforementioned three
methods are proving unable to identify or determine the “people’s court at the request of a party or on its
statutory compensation system to determine a specific amount of damages or the amount of the
magnitude of the base amount.” statutory compensation be seen not as a punitive damages, not simply
that a provision to protect the rights of persons or tendentious “last resort” may cause the infringer to
bear the liability exceeds the cause of the damage suffered by the right holder, such provisions will be
included as punitive damages. Statutory compensation is still a “last resort extension made” the right to
compensation for the damages suffered for the purpose of calculation of the amount of compensation. It
largely depends on the discretion of the judge. In addition, some scholars proposed statutory
compensation field of intellectual property does not require total compensation unit, there is no clear
onus is likely to cause a waste of judicial resources and Judge arbitrary.
Chinese Supreme People's Court in April 2013 released 2012 China Top Ten cases of judicial
protection of intellectual property courts, ten innovative cases and fifty typical cases, and the Supreme
Court in November 2013 released eight of intellectual property rights judicial protection of typical cases,
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the author makes inspection and sorting, and make data analysis, drawn to intellectual property
infringement cases in recent judgment of compensation empirical conclusions. The following analysis
excluded cases in different hearing situations and specific compensation amount during the proceedings,
the nature of the decision to exclude compensation for the time value of money and other factors, only
the case of infringement of intellectual property type, trial level, as well as the plaintiffs claim
compensation with the Court the proportion of the amount of damages verdict, judgment and determine
the amount of compensation is based on standards, and whether to pay reasonable legal fees and other
statistics. In the statistical analysis of 78 typical cases, the intellectual property rights of 63 civil cases
since 7 from IPR administrative cases, criminal cases of IPR 7 onwards. This paper analyzes conducted
for IPR civil cases, some of which involve a number of infringement cases, analyze the data in order to
avoid duplication, the author of the case for its cause of action, proceedings and claims the plaintiffs
prevail, sort classified. Therefore, according to the actual situation, different cases of different types of
IPR infringement, the penalty based on the standard, the decision to make the amount of compensation
statistics were finishing, in particular to copyright ownership, a total of 16 infringement cases, involving
a total of 11 patent infringement cases, involving trademark infringement disputes were 22 cases
involving unfair competition disputes and other cases of 17.
0%-10%
11%-20%
21%-30%
31%-40%
41%-50%
51%-60%
61%-70%
71%-80%
81%-90%
91%-99%
100%
Figure 1

The Proportion of the Amount of Damages the Plaintiff on the Lawsuit and Court Decisions

Which excluded 29 cases involving ownership dispute, the court dismissed the plaintiff referee
infringement lawsuit, the focus of non-contentious cases involving infringement damages. In some cases,
the cost of the necessary and reasonable expenses also included the amount of compensation being.
These IPR infringement cases, 13 cases of first instance cases, 41 cases of second instance case, the
retrial case two cases, one case arraigned case. In some of the cases of first instance verdict, the court
claims damages for the plaintiff's support rate is significantly higher than the second instance verdict.
The plaintiff's damages on "expectations" there is widespread too high, resulting in a waste entering the
second instance of litigation costs, and the final result to be in full support of the following situations:
First, there is sufficient evidence of actual loss is calculated based on clear ; the second, according to the
contract entered into by the parties in advance; thirdly, infringement subjective malice obvious
infringement plot is extremely serious, long duration, affecting a wide range of profitable huge
infringement has far exceeded the plaintiff's request for damages ; fourth, the plaintiff and the defendant
lost profits are difficult to calculate, the court combined with the provisions of relevant laws and
regulations, discretionary compensation based on the actual situation of the case. In addition to the case,
the author access to relevant information, for "compensation for the plaintiff's request for a similar
amount in case precedents to support the judgment" [4] the court may also make a request for the full
support of the plaintiff's verdict.
As can be seen from the above cases, the plaintiffs claim for damages based on relatively complex
calculations, in addition to actual damages, tort profit, and investigation costs to ascertain the fact of
infringement and pay, pay attorney fees for the litigation, and transportation costs outside the
accommodation and notary fees, the law also includes provisions on the national field of intellectual
property, intellectual property works exceptional history, accused subjective degree of fault, and the
benefits and other factors that may be obtained. In these cases based on the same kind of negative nature
of the accused infringing products provide real situation batches of product marketing, and even the
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existence of acts of bad faith litigation, the plaintiff can provide the exact case of actual loss is not much,
and therefore insufficient evidence widespread. In addition, the plaintiff emphasis on high expectations
for the amount of compensation, calculated on the basis they provide there are some one-sidedness. The
Court, in a judgment, more emphasis on practical and reasonable compensation for the infringement of
consideration, the evidence is not sufficient under the circumstances, usually in accordance with the law,
taking into account the nature of the infringement, the degree of subjective fault, duration, consequences,
etc. It is worth noting that, for the full realization of the rights of people to protect the legitimate rights
and interests, increase tort costs, reduce the cost of rights, the court applies the behavior of prominent
security measures and penalties for infringement damages reflect the infringer's punitive. Court to
support the request of litigation costs rate is very high, which is an increase of damages efforts to fully
compensate for the loss of human rights-oriented judicial performance. In other words, in calculating
damages, court costs and reasonable intellectual property rights of people will be spending a separate
consideration, order the infringer to be compensated, to some extent, it actually increases the total
amount of the penalty damages. But it is clear that the presence of defects, on the one hand, intellectual
property infringement damages calculated on the standard scale endless unity, sweeping discretionary
compensation increases the penalty operational difficulty. Some scholars worry about this situation
which led to duplication of compensation through a variety of ways to prosecute prone. On the other
hand, with the field of intellectual property infringement diverse types of complex, a wrongful act may
cover a variety of intellectual property rights violations, the actual economic losses and profits not only
difficult to clear the infringement, but the loss suffered by the infringer more fat difficult to measure the
physical, intellectual property infringement brought some broad social impact of long-term and severe.
Can not be ignored is that the emphasis on the role of the courts in recent years, the functions of the
criminal trial, the use of the law to punish and deter a variety of means criminal penalties for violations
of intellectual property rights, in particular to strengthen the crackdown for the key industries and areas
of intellectual property crime. China is the basic principle of legality of criminal law, intellectual types
of crime and criminal offenses are constituted law expressly provides, can not assume that if a tort cause
a very serious loss to the community brought a very bad influence, but constitute only a civil offense
within the field, can not be a deterrent to criminal fines punitive way, then how effectively strengthen
the effectiveness and relevance of the relevant legal measures, which need to be applied to the field can
also be applied in civil punitive damages compensation system.
3.3 Possibility of introducing punitive damages liability
First, the law of intellectual property in the field of China, and the Supreme People's Court's
judicial interpretation, there are many similar punitive provisions reflect factors such as, “Supreme
Court to hear patent disputes certain provisions of the applicable legal issues” on “human rights due to
the losses suffered by the infringement” and “infringer the infringer has earned interest” standard
calculations made tend to be infringing protection provisions. Especially for the “full tort for the
industry,” the infringer infringement calculated interests. Second, civil liability in the field has room for
expansion, is also a demand for self-development of tort law. The law in the field of intellectual property
is the special law of the "Tort Liability Act" in China. Can make punitive damages be further extended
in other civil-related fields, a problem to be solved is whether the legal basis for the field of intellectual
property in China to implement the principle of compensatory.
In fact from the ancient society, regardless of civil and criminal, tort and criminal law but also has a
common history, which is different from pure property disputes, usually with irreversible physical
attributes required propensity to protect the injured party, aggravating victimizers side, in order to
achieve social deterrent effect inherent to maintain social welfare system requirements. As the new
century high-tech advances, the great liberation of the human mind, the rapid development of the
negative social and economic impact of the inevitable, tort law in the modern sense of showing a filling,
prevention and punishment of the multiple values of functions, such particularity can no longer
compensate for the civil law tradition of absolute homogeneity principle to recognize or understand or
even filled the norm. It is because of intellectual property rights has a very intuitive visible economic
factors, compensatory damages based commitment to responsible manner, clearly not enough to play a
role in deterring infringement infringer. China’s “Tort Liability Act” explicitly introduced in product
liability punitive damages, in particular the harsh and difficult to curb serious infringement case, the
tendency to protect the legitimate rights and interests of victims, and the maintenance of social welfare,
it is this value reflected. The demand for this kind of value in the field of protection of intellectual
property law is the same strain, and therefore the possibility of legislation has nor obstacles.
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4 Punitive Damages in the Field of Intellectual Property System Construction
4.1 Liability principles and elements of punitive damages
First, in terms of responsibility principle, of “Tort Liability Act” punitive damages in product
liability as stipulated in Article 47 for corroboration, which states clearly requires that the perpetrator of
the infringement is for “knowingly” that is the existence of intentional and deliberate the case directly,
and in the behavioral consequences to cause serious consequences “death or serious health damage” has
been infringed personnel may seek punitive damages. The author believes that the introduction of
punitive damages in the field of intellectual property, it should uphold the concept of this legislation.
Punitive damages within the field of intellectual property law can make existing intellectual property
infringement damages for inadequate compensation processing methods, but also be treated with caution,
and to prevent the adverse consequences of abuse of the system. Social and economic development in
China at this stage can not be blindly in order to meet their standards of intellectual property protection
in developed countries and the expansion of punitive damages to any degree of use in the field of
intellectual property. The test pilot must have to advance step by step in a planned and perfect in order to
maintain the unity and stability of China’s civil law system.
Second, in terms of constituent elements, it can be said, to determine whether punitive damages are
often constitute a direct relationship with the subjective state of mind of the perpetrator and behavioral
consequences. On the one hand, low-cost, high-profit intellectual property infringement, the burden of
proof has become difficult to curb this kind of pain of the tort system design, but because of the
complexity of their intellectual content and status, it is difficult for the different types of intellectual
property cases unified imputation and behavior expectations. Therefore the author argued that in
determining punitive damages in the field of intellectual property elements subjective state of mind, in
addition to the requirements must be directly responsible, that is, for the case of gross negligence should
not be included, must also pay attention to distinguish between different knowledge property
infringement types. For example, in the United States law, its copyright infringement case for the
"willful infringer several copyright infringement, or deliberate infringement of copyright and other
legitimate rights and interests while violating applicable conditions", but for the patent infringement
case, "as long as people have been identified intentional tort patent infringement, punitive damages can
be applicable to them, and not to willfully infringed several patents for the applicable conditions." [5]
Field of intellectual property in China apply punitive damages should also pay attention to the different
types of intellectual property rights infringement and the basis of the different possible cause, under the
premise of a different design and the degree of use of punitive damages were considered to maximize
the advantages of punitive damages. On the other hand, the constituent elements of the behavioral
consequences, consequences for the behavior must be causing enormous infringer or to cause serious
life problems, thinks that there is need to apply to the case of punitive damages, punitive damages in
order to avoid abuse avoid excessive defense perpetrator brought against the consequences of the overall
social and economic development. Whether must be filed by the plaintiff, the author believes that
punitive damages system is mainly to curb the society and negates the same type of wrongdoing from
happening again, permission should be allowed to give the court ex officio ruling applies to punitive
damages.
4.2 Punitive damages in the form of regulation and calculation methods
To solve the field of intellectual property rights applicable to the issue of punitive damages in the
amount, the first compensation payments determined in accordance with principles and a clear punitive
damages. In this regard, in addition to drawing on the experiences of foreign useful, more important is
the need to own actual situation of China’s national conditions and development of intellectual property
to be thinking. In addition to meeting the appropriate restriction policies, with particular attention to the
principle of distinction, that punitive damages to be considered applicable to all types of intellectual
property infringement and a variety of subjective and objective factors and conditions, which involves
punitive damages deterrent degree , to be refined in the calculation of these principles. For the field of
intellectual property rights applicable to punitive damages in the form of regulation, the author claims,
losses are mainly in the type of property cases, the amount of punitive damages should be between the
amount of compensatory damages and to establish a link such contact may be appropriate to maintain
the ratio between, that is very necessary aspect in determining punitive damages is first determine a base.
For the calculation of the area of intellectual property rights punitive damages, the author believes that
tort law can be punitive as a reference for the calculation of punitive damages specific amount of
compensation damages.
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March 31, 2012, the State Copyright Bureau revised draft "Copyright Law" published in the
official website, copyright infringement compensation standards will be increased from the original 50
million yuan ceiling to 100 million yuan. With effect from May 1, 2014 implementation of the
"Trademark Law" will not only limit the statutory compensation limit increased from 50 million yuan to
300 million yuan, also provides for a malicious violation of trademark rights, in serious cases, can result
in infringing the rights of people suffered losses, within one to three times to determine the scope of
benefits obtained infringer for infringement or registered trademark license fee the amount of
compensation, which with the obvious nature of punitive damages. China's current “Patent Law”
stipulates that when a person’s loss of rights, benefits gained by the infringer and patent licensing fees
are difficult to determine, the people's court according to the type of patent rights, the nature and
circumstances of the infringement and other factors that determine a given 1 million yuan or more, less
than 100 million yuan compensation. That is, on the one hand to limit punitive damages should be with
the same type of case compensatory damages amounting proportional, the author believes is appropriate
to determine the one to two times, this is due to the introduction stage in the field of intellectual property
beginning of punitive damages should be carefully explored faith, actively and steadily ideas and steps.
Calculating this amount of compensatory damages, including actual loss of intellectual property rights
holders, the infringer's profits infringement, intellectual property infringement a reasonable fee or
transfer fee, through the correct application of the rules of evidence, the plaintiff effectively reduce the
burden of proof affordable way to get strong support. If the correct application of the presumption rules
of evidence, preservation of evidence, the proper way to shift the burden of proof, the burden of proof
for willful overdue, destruction of evidence, the facts interfere with the identification of infringing acts
be disciplinary sanctions. On the other hand, the upper limit punitive damages may exceed but not
excessively higher than current law for all types of intellectual property infringement statutory
maximum limit of compensation, the amount of compensation to prevent the judgment is extremely high,
punitive damages arise abuse and uncontrolled .
At the same time, to enhance the punitive damages in judicial practice in the field of intellectual
property judges discretion operability, the author believes, to determine punitive damages should be
fully takes into account other factors. This includes intellectual property infringement on the social
welfare of the degree of influence; material damage suffered by the victim, as well as moral damages
and litigation costs psychological burden they bear; intellectual property tortfeasor economic situation
and ability to pay; knowledge property infringement nature, circumstances, including violations of the
method, duration, and the attitude of the perpetrator of the infringement occurred in the relevant post;
compensation amount of punitive damages the court may be used in human or potential infringement of
intellectual property infringement degree of deterrence arising et al. That is, intellectual property
infringement cases in determining when specific punitive damages in particular need to be aware that
although punitive damages calculation is inherently uncertain, but one must not give up on the
compensation limit to be pre-control range within the limits. Parties need to avoid punitive damages for
abuse, to avoid punitive damages abnormal amount of light or extremely high, and because the judge cut
excessive freedom which led to the decision unfair.

5 Conclusion
Punitive damages of intellectual property introduced a major bottleneck problem is to determine
and calculate Intellectual Property Infringement damages, punitive damages essentially determines the
amount of such compensation is uncertain, can really play its expected results, achieve the legislative
purpose, depends largely on the amount of punitive damages to determine whether moderate, which can
be described as indeed affect the whole body. To distinguish between the loss of the first lift punitive
damages based on the nature of personal injury or a major proportion of the economy, combined with
the four existing civil payment methods, and similar behavior may have been exposed to criminal or
administrative penalty or standards to calculate the amount of punitive damages. If it is difficult to
identify or losses are difficult to estimate, it should be combined with the actual situation in various
regions and different types of intellectual property infringement were to determine their respective
bilinear upper and lower compensation to maximize punitive damages system functions. That is, when
the face of the reality might type complex and extremely serious case of infringement of intellectual
property rights, according to the nature of the case and the actual situation, the emphasis on punitive
damages be adjusted to the current intellectual property law as a reference, combined with relevant
judicial interpretation, the specific amount of compensation to be determined. The court, in determining
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the specific IPR infringement cases the amount of punitive damages, it is necessary to ensure that the
judicial practice in the field of intellectual property operability, but also pay attention to coordination to
curb punitive damages, punitive, defensive effect.
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Abstract: In response to the global warming, environmental degradation, volatile resource prices,
climate changes, scarcity of water & energy resources and global challenges, a circular economy (CE)
offers huge business opportunities to have greener products with adequate response from the consumers.
The pioneering companies are now leading the way on a circular economy, but to drive broader changes
it is critical to collect and share data, spread best practice, invest in innovation and encourage consumers
with adequate green product information. Therefore, this study attempts to investigate whether any
awareness creating message either from the government, enterprises or media influences consumer
behavior toward buying green products. The finding explored positive responses of the consumer toward
ecological behavior and green purchase intention. This study argued that widespread implementation of
circular-economy approaches would require profound changes in industrial practice and patterns of
consumption.
Key Words: Circular Economy; Ecological consumer behavior; Green purchase intention

1Introduction
Circular economy (CE) is a systematic project to “reduce, reuse, recycle” the production and
consumption processes in order to reduce energy consumption and waste production. Moving towards
the CE will require a paradigm shift in the way things are made – putting sustainability and closed-loop
thinking at the heart of business models and industrial organization. This has profound implications for
society, since ‘how we make things dictates not only how we work but what we buy, how we think, and
the way we live’(Womack, 1990). In China, the CE is defined in legislation as a generic term for
reducing, reusing and recycling activities conducted in the process of production, circulation and
consumption. As the green business is now becoming a new trend, it becomes the priority to the Chinese
Government. In the recent years, the Chinese Government has been seriously involved in many green
projects, namely in green technology, promoting green business and encouraging a green consumerism
among Chinese. In accordance with the requirements of sustainable development <PRC Circular
Economy Promotion Law > has been enacted from 1st January, 2009. It is expected that promotion of
such law will encourage the Chinese people to be more responsive to environmental issues and adopting
their ecological behavior to buy green products that will stimulate the industry to adopt more green
business practices and stimulate the economy to grow more sustainably. But there is very little evidence
that whether such law has impacted on consumers’ ecological behavior in their conventional lifestyles.
Ricky Y. K. Chan, (2001) also argued that to better understand the environmental movement of a
particular nation, an examination of how its consumers view and feel about ecological issues, and how
they behave accordingly, serves as a good starting point. Therefore, this study will attempt to investigate
the impact of implementing circular economy on the consumers’ ecological behaviors and green
purchase intention. Consequently, the study will analyze whether any message for being ecological or
green product information enhances their intention to buy green products or their existing ecological
behavior and environmental concerns are responsible for their green purchase intention.

2 Literature Review and Hypothesis Development
2.1 Environmental knowledge and ecological consumer behavior
According to D‟Souza, Taghian and Lamb (2006) environmental knowledge evolves in two forms;
(1) consumers have to educated to be understand the impact of a product to environment; and (2)
consumer knowledge in the product itself being produced in an environmentally friendly way. There are
many ways on how consumers seeking for knowledge and evidences suggest that consumers are seeking
knowledge by reading product label (D'Souza & Lamb, 2006) If the consumer has knowledge about the
environmental issues, then their awareness level would increase and thus would, potentially, promote
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favorable attitudes towards green products (Aman, Harun, & Hussein, 2012). Our study applies similar
context in designing knowledge of the consumer. Two dimensions have been used: (1) information
regarding circular economy available through public announcement, government service rule,
newspapers, magazines and other personal observation and (2) consumer self-knowledge about
ecological product information available either on the product itself or through previous purchasing
experiences. Based on the available literature following hypothesis have been developed:
H1: Consumers those who have clear knowledge about circular economy will （a） adopt
ecological consumer behavior and (b) will have more positive intention to purchase greener products.
H2: Green product related information will (a) positively influence consumers’ ecological buying
behavior and (b) will increase consumers’ green purchase intention.
2.2 Consumers’ concern toward the environments
According to R.Y.K. Chan & Lau, (2000) both ecological concern and knowledge are important
predictors of consumers‟ green purchase intention. By using structural equation model, Chan and Lau
(2000) demonstrated that a strong positive relationship exist between ecological concern and green
purchase intention. However, Paco, Raposo, & Filho, (2009) showed a contradictory findings, which,
although their samples concern about the environment, but they did not turn their concerns into action
and they rarely taking part in environmental events. Their concerns were more related to economic
factors rather than environmental factors. McKinsey & Company global survey indicated that 87 percent
of consumers are concerned about the environmental impacts of the products they buy; however, only 33
percent of those same consumers indicated they are ready to or have made green product purchases
(Bonini & Oppenheim, 2008). A study in Hong Kong by Chung & Leung, (2007) also explored that
large percentage of respondents in their study, while understanding the importance of a specific
environmental action and feeling a responsibility for the environmental behavior (i.e., recycling), do not
consistently carry out that behavior. Researchers have shown that the “value-action gap” is a
widespread phenomenon, resulting in less frequent adoption of environmental behaviors (Honabarger,
2011). Therefore, due to the mixed results from previous studies on the relationship of Environmental
Concern and Green Purchase Intention, it is imperative to investigate the relationship of these two
variables, thus it is hypothesized that:
H3: People those have concern for environment are generally intended to adopt (a) ecological
behavior and (b) consequently will have more intentions for buying greener products.
2.3 Green purchase intention and consumer ecological behavior
Nik Abdul Rashid, (2009) defined green purchase intention as the probability and willingness of an
individual to give preference to green product over conventional products in their purchase
considerations. It is expected that green consumers (who adopted green or ecological behavior) will
generally have strong intentions to purchase green products.
Diamantopoulos et al. summarized socio-demographic surveys made in 1966-1994 to describe the
green consumer. Many of the surveys aimed at identifying typical demographic qualities of the green
consumer. For example, females, young people and people with a relatively high education and income
were identified as most likely to engage in green consumer behavior (Straughan & Roberts, 1999).
There are also surveys, using psychographic characteristics such as political orientation and
environmental concerns to identify the green consumer. Such characteristics turned out to be better at
explaining variations in green consumer behaviour than demographic criteria (Straughan & Roberts,
1999). Perceived consumer effectiveness (i.e. the individual’s belief that his or her efforts will make a
difference) has been particularly pointed out as being useful in predicting actual buying behavior (JA
Ottman, 2003; Peattie, 2001; Straughan & Roberts, 1999). However, it is argued that green is not a fixed
character of a consumer. The context in which the purchase is made is of great importance for whether
or not people will chose the green alternative (Biel A, 1999; Meyer, 2001; Peattie, 2001). The same
consumer may well make green purchase decisions in one situation but not in another. Green buying
behavior is not determined by the characteristics of consumer alone (Rex & Baumann, 2007). Therefore,
further investigation is required whether ecological consumers are practically more willing to buy
greener products.
H4: People those who have adopted ecological behavior are generally intended to buy green
products

3 Research Model
In an attempt to better understand people’s performance of eco friendly acts, Maloney, Ward, &
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Braucht, (1975) advocate the importance of determining these people’s knowledge of the environment
(ecological knowledge), how they feel about it (ecological affect), what commitment they are willing to
make (verbal commitment or intention), and what commitment they do make (actual commitment) (see
also Maloney et al., 1975). Researchers following this paradigm further assert that an individual’s
ecological behavior is highly dependent upon his/her ecological knowledge, affect, and intention
(K.Chan & E. Yam, 1995). The model constructed for this study is in line with the above mentioned
literature.
Circular Economy
Knowledge
Green
Knowledge

Consumer
Behavior

Product

Ecological

Green
Purchase
Intention

Environmental
Concern
Figure 1

Model: Factors Predicting Consumer Green Purchase Intentions

4 Methodology
A total of 300 self-administered questionnaires were distributed evenly, by using online and offline
questionnaire, among the respondents living in Wuhan, capital of Hubei Province, in China. A total of
270 questionnaires (190 online questionnaires and 80 offline questionnaires) were returned and only 175
were usable. The other questionnaires were unusable because the respondents have left a few questions
unanswered.
The questionnaire consisted of four (4) sections. Section A of the questionnaire was on respondents’
demographic profile such as gender, age, education and occupation. Section B of the questionnaire
which contained eight (8) questions measured on the knowledge about the circular economy (3
questions) and green product related information based on a five (5) point Likert scale (5 questions).
Section C of the questionnaire which contained five (5) questions which will be measured on the
respondents green purchasing behavior based on a five (5) point Likert scale. Section D of the
questionnaire measured on respondents’ general environmental behavior which contain nine (9)
questions based on a five (5) point Likert scale. The last section, Section E of the questionnaire ha four
(4) corresponding intention statements to measure respondents’ intention to purchase green products
based on five (5) point Likert Scale (1= Strongly Disagree, 5= Strongly Agree). This section (D) is
designed based on the typology of the green consumers by US Roper Starch Worldwide (Charter, Peattie,
Ottman, & Polonsky, 2002).
Descriptive statistics, correlation and regression analysis have been conducted to analyze the data.
Data analyses have been conducted based on SAS 9.1.3 version.

5 Findings of the Analysis
5.1 Descriptive statistics & correlation analysis
Descriptive statistics of the result shows that Chinese consumers are moderately aware about the
green products information which is usually circulated by the company either through their product
labeling or green promotional activities. Consumers also have positive and moderate intention to
purchase green products. But their knowledge about the circular economy, environmental concern and
ecological behavior yet needs to be lifted up. Correlations of the variables are highly significant with the
green purchase intention of the consumers. Tables showing descriptive statistics and correlation analysis
are not given here due to page limitation.
5.2 Regression analysis
Two regression models (1&2) have been run for this study. Model-1 shows the impact of awareness
about circular economy, green product related information which is available on the product itself and
consumers’ environmental concern on the consumers’ ecological behavior. Results show that green
product information/knowledge and environmental concern of the consumer has highly significant (1%
level) relationship with their ecological behavior which suggest that consumers those who have good
concerns about environments will respond to more ecological consumer behavior. Similarly, if
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company’s take more initiatives to promote greener products consumer will be motivated to buy their
products. And consumers’ ecological buying behavior ultimately increases their intention to buy green
product which is also exhibited in model-2 (ecological consumers will show 48% more willingness to
buy green products rather than the general consumers). Therefore, based on model -1 and Model -2 we
can accept hypothesis (2, 3 & 4), as the variables; green product knowledge, environmental concern
and ecological consumer behavior , have highly significant (with P-value .000, .002, & .000
respectively) relationship with green purchase intention. Only one variable indicating circular economy
related information does not have any significant relationship with both ecological consumer behavior
and green purchase intention. This result has similarity with the views of previous researchers those who
have supported “value-action-gap” in explaining consumer green purchasing behavior. Therefore, it is
evident that the Chinese Government’s “Circular Economy Promotion Law” yet has not been as much
effective as it was expected to change its citizen’s ecological behavior.
Table 1
Model 1
Dependent
variable

Constant
Circular economy
knowledge
Green Product
knowledge
Environmental
concern
Consumer
ecological
behavior

Regression Model
Model2

Consumer ecological behavior
Unstandardized
coefficient
(standard error)
0.932 (.312)

Green Purchase Intention

t-value

Sig

t-value

0.003

Unstandardized
coefficient
(standard error)
0.416 (.358))

0.026(.073)

2.985

0.724

0.291(.075)

0.353

0.295(.094)

3.878

t-value

Sig

1.164

0.246

-0.084(.081)

-1.032

0.303

0.000

0.368(.087)

4.215

0.000

0.002

0.339(.108)

3.148

0.002

0.477(.085)

5.594

0.000

R-squared

Adjusted
R-squared

ANOVA
(F value)

0.442

0.429

33.641
(0.000)

3.146
R-squared

Adjusted
R-squared

0.210

0.196

ANOVA/
F value
(Sig)
15.144
(0.000)

6 Conclusion
To advance a country’s green revolution, McGougall, (1993) asserts that the role of consumers is
essential. This assumption is supported by the evidence that 30-40% of environmental degradation has
been brought about by the consumption activities of private households. More importantly, if
consumers exhibit a high degree of ecological consciousness and channel it to corresponding
eco-friendly or green purchases, it is likely that profit-driven enterprises will be strongly motivated to
adopt the concept of green marketing in their operations (Ricky Y. K. Chan, 2001). The dynamics of this
buyer-seller interaction will consequently lead to further advancement of the green revolution across the
whole country (J Ottman, 1992). Our study investigated only whether Chinse consumers are having
incremental intention to adopt ecological behavior and purchase greener products as the country’s
government are initiating several policies to control environmental degradation. And findings of our
study suggest that Chinese government initiative to shape circular economy is yet in infant stage to
change its citizens’ ecological behavior.

7 Future Research
Our study only concentrated on investigating impact of circular economy on ecological consumer
behavior and green purchase intentions, but the circular economy focuses more on reducing
environmental degradation through redirecting its resource flow, where consumer ecological behavior
plays a partial role, as there are some other key player; i.e., manufacturer, seller, other economic agents
etc. to build circular economy. Therefore, further research is needed to show overall impact of circular
economy in other areas according to its objectives.
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Abstract: According to the classic theory industry paradigm "SCP", if the entry of foreign companies
changed the market structure of our country's port industry，the competition status of this market will
have a great impact, thus have an impact on market performance. In this paper, by using co-integration
analysis and granger causality test, carry the empirical analysis on the relationship among foreign direct
investment, market structure and market performance in Bohai Sea port cluster, and get the following
conclusions, there is a stable negative correlation relationship among foreign direct investment and port
performance, the relationship among port performance and market structure characterizes obvious
positive correlation. At the same time, foreign direct investment and port market structure are the
granger reason of the change of the market performance.
Key words: Port; FDI; Market structure; Port performance

1 Introduction
In 2004, after China open restrictions on foreign equity investment in port, the increasingly open
port industry has become one of the key industries to attract foreign investment, port industry attract
large foreign investment with a strong growth momentum. By the end of 2011, China's port has attracted
more than 6 billion dollars foreign capital. With the opening up of China's port industry and FDI influx,
port market structure and market performance is undergoing significant changes. The existing research
mainly focused on: on the direct investment theory, study the effect of foreign direct investment to the
port market structure; and base on the theory of industrial organization, research the change of port
market structure influence on market performance. This paper tries to combine the foreign direct
investment theory and industrial organization theory, research the relationship among port foreign direct
investment, the market structure and market performance from an overall perspective.

2 Model Selections
2.1 Model selection
In research methods, this paper uses the co-integration analysis and error correction model and
granger causality test to study the relationship among port foreign direct investment, the port market
structure and market performance, it is also a common approach for the analysis of time series data.
Because most of the time series data are non-stationary, does not meet data stability requirements for the
tradition multiple regression analysis method. Otherwise, even if there is no relation between variables,
will show a high R2 (Sometimes more than 0.9) and a significant relationship between variables, this is
the so-called fallacy regression or spurious regression problems. On the other hand, the multiple
regression method is to assume that exist relationships between variables in advance, then tested; the
co-integration analysis is subsequently assumed, first need to determine integration order, if the
integration order is the same, or a combination some different integration orders variables, in theory
exists a long-term equilibrium relationship, can assume that the equation. At the same time, granger
causality test based on the co-integration analysis can get more comprehensive and accurate judgment
causal relationships between variables [1]. Specific analysis steps as follows: (1) the unit root test; (2) the
co-integration test; (3) error correction model; (4) the granger causality test.
2.2 Sample data sources and processing
2.2.1 Measure of market structure
Market concentration is an index used to represent in a particular industry or market, sellers or
buyers have what kind of relative scale structure. Because the market concentration index reflects the
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specific market concentration index, it is closely related to the formation of monopoly power in the
market, and it also becomes the primary factor of market structure [1]. In order to calculate the port
industry market concentration, this paper uses the industry concentration ratio index, take port
throughput as a measure to calculate the port industry market concentration of the market. By choosing
throughput of the top four in the bohai sea port cluster accounted for the entire throughput of the port
cluster to measure the degree of market concentration of port cluster. That is CR
the throughput of port ranked ist in port cluster,

4



4

n

i 1

j 1

 Xi/ Xj , Xi is

4

 Xi is the total port throughput in the port cluster.

i 1

Calculated CR4 of Bohai sea port cluster measurement results are shown in table 1.
year
CR4
year
CR4

1991
0.88766
2001
0.84943

1992
0.87669
2002
0.840340

Table 1 CR4 of Bohai Sea Port Cluster
1993
1994
1995
1996
1997
0.87135 0.87066 0.86617 0.85688 0.8560
2003
2004
2005
2006
2007
0.82879 0.82068 0.78946 0.76958 0.74720

1998
0.85373
2008
0.73615

1999
0.84846
2009
0.71696

2000
0.84647
2010
0.69003

From the table, CR4 OF Bohai sea port cluster basically showed declining trend year by year.
According to Bain division standard of American industry monopoly and competition type, can deduce
that Bohai sea port cluster market present the characteristics of the oligopoly market. We can conclude
that: (1) Bohai sea port market is an oligopoly market, (2) the port market concentration decline year by
year. Compared with the previous 80-90 century port market concentration, in recent years, the port
market concentration decreased significantly, and CR4 remain above 0.5, the structure of Bohai sea port
market basic stable, big port still has a monopoly in the market [2].

2.2.2 Measure of port performance
Port mainly provides service for carriers and shippers and inland transportation, so the port services
has the characteristics of complexity, it is difficult to use a single performance indicators to measure [3].
In order to more accurately evaluate the port performance, some studies use DEA method to analyze the
port performance, this kind of analysis method is obviously different to the traditional analysis method.
Biggest difference is that the DEA method can be used in the analysis of complex multiple input and
multiple output production relations, and it is just in line with the characteristics of port service [3]. At
the same time, the DEA method don’t need specify the specific technical function relationship between
input and output, this also happens to fit performance evaluation of the port service that has a complex
relationship between input and output. Comprehensive analysis of the characteristics of DEA method
and production characteristics of the port, Talley(1998)[4] propose that DEA should be used to measure
port efficiency, and its applicability has proved by Wang, Song and Cullinane (2002) [5].
In this paper, choose DEA model, port throughput as output index, pier length and the number of
berths as input index, calculate Malmquist productivity index. Malmquist productivity index is the
efficiency measure proposed by Farrell(1957), during a certain production technology without change,
measure the manufacturer's output to put into production from the extent of the border, and take the
estimated production efficiency index as indicator to evaluate manufacturer’s operational performance.
In order to objectively measure the total factor productivity, this article uses the Malmquist Productivity
Index defined by Färe，Grosskopf(1992). Get an average TFP index of each year, shown as table 2
year
tfpch
year
tfpch

1991
1
2001
1.133

1992
1.152
2002
1.1

Table 2
1993
1.101
2003
1.037

Average TFP Index from 1991-2010
1994
1995
1996
1997
1.08
1.075
1.068
0.973
2004
2005
2006
2007
1.099
1.179
1.043
1.088

1998
0.995
2008
1.086

1999
1.078
2009
1.006

2000
1.103
2001
1.092

From the table, from 1990 to 2010, in addition to TFP of 1997 is less than 1, all the average TFP of
Bohai sea port clusters are greater than 1. This suggests that the market performance of Bohai sea port
cluster has been increasing. But in the short term, Port performance is in fluctuated rise status.
2.2.3 Data of port foreign direct investment
In this paper, foreign direct investment data is from World Bank PPI data. For some years without
foreign investment, these 0 data would make the calculation cannot continue. We take a relatively small
value instead of the zero value data, data of year with none foreign investment take 0.0000001 million
yuan, these values make the analysis can be calculated, at the same time, will not affect the results. The
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following measurement analysis used the Eviews software.

3 Calculation and Analysis
3.1 Sample stationary test
Before the co-integration analysis, first must carry stationary test on the time series data, also
known as the unit root test. In this paper, use Augment Dickey-Fuller (ADF) method, three model
expressions mainly involve the following:
Model 1 Δxt=(ρ-1)xt-1+∑pi=1θiΔxt-i+εi
Model 2 Δxt =α+(ρ-1)xt-1+∑pi=1θiΔxt-i+εi
Model 3 Δxt =α+βt+(ρ-1)xt-1+∑pi=1θiΔxt-i+εi
Null hypothesis is H0:ρ=1. In actual inspection, starting from the model 3, and then the model 2,
model 1, when inspection reject null hypothesis, that the original sequence there is no single root,
sequence is a smooth sequence, inspection stop. Test results of the sample data and its integrated term
are shown in table 3.
Test variables
FDI
EF
CR4
CR4（1st）
CR4（2nd）

ADF Test value
-5.057
-4.089
3.809
-1.646
-5.900

Table 3 Test Results
Threshold (1%)
Threshold (5%)
-3.832
-3.030
-3.832
-3.030
-3.832
-3.030
-3.857
-3.040
-3.886
-3.052

Threshold (10%)
-2.655
-2.655
-2.655
-2.661-2.667

Conclusion
smooth
smooth
not smooth
not smooth
smooth

From the data in Table 3, the sequence of FDI and port performance under the 1%significance
level is smooth, the CR4 sequence is not smooth, and the second order difference of the CR4
sequence is smooth under the 1%significance level. Whether there is a steady linear combination
between them is not sure.
3.2 Co-integration test of sample data
The above ADF test results show that FDI and port performance data are smooth, CR4
sequence is the second integration order, according to the definition of co-integration test, between
different integration orders sequences may exist a stable linear relationship. So this article does
co-integration analysis to the above three variables by Johansen test. Test results are shown in table
4
Test variables
FDI、EF、CR4

Table 4
eigenvalue
0.661

Test Results of Co-integration Analysis
Trace test statistic
Threshold (5%)
34.522
29.797

Conclusion
exist a co-integration

Table 4 shows that there is a co-integration relationship among port performance, FDI and port
market structure. And the co-integration equation is
EF=-0.002656FDI+1.802767CR4-0.370411
As can be seen from the co-integration equation: for a long time, between port performance and
FDI has a stable negative relationship, it means that the increase of FDI will lower port performance;
exist a stable positive correlation relationship between the port performance and market structure, the
improvement of market concentration will make the port performance increases in a certain period.
Use Eviews software can obtain error correction model among FDI, port market structure and
performance with the short-term fluctuation relationship.
D(EF)t=-0.275579ECM(t-1)+0.361526D(EF(t-1))-0.190717D(EF(t-2))-0.000118
D(FDI(t-1))-0.001591D(FDI(t-2))+4.118602D(CR4(t-1))-0.8334407D(CR4(t-2))-0.031951
In the error correction model, the coefficient of error correction term is negative, and is statistically
significant, comply with the short-term equation correcting the long -term equation. The absolute value
of the correction coefficient is big, show that correction speed is fast, after the short-term impact of FDI
and market concentration on port performance end, can quickly adjust from the unbalanced state to the
equilibrium state. Thus, both in the short run and in the long run, FDI and the change of market
concentration will create a significant impact on port performance.
3.3 Granger causality test of the sample data
By co-integration test, although exists a stable long-term relationship among the port market
performance, FDI and market concentration, whether there is a causal relationship, as well as the

·1190·

Proceedings of the 11th International Conference on Innovation & Management

direction of the causal relationship among them is not clear. Therefore, in this paper, make granger
causality test the relationship between these variables, test results are shown in table 5.
Excluded
D(FDI)
D(CR4)
All
Excluded
D(EF)
D(CR4)
All
Excluded
D(FDI)
D(CR4)
All

Table 5 VEC Granger Causality/Block Erogeneity
Dependent variable: D(EF)
Chi-sq
df
6.052205
2
6.693434
2
7.394348
4
Dependent variable: D(FDI)
Chi-sq
df
4.108119
2
10.33776
2
10.74183
4
Dependent variable: D(CR4)
Chi-sq
df
2.935852
2
9.638885
2
10.42725
4

Prob.
0.0485
0.0352
0.0065
Prob.
0.1282
0.0057
0.0296
Prob.
0.2304
0.0081
0.0338

Can be seen from table, combination 1 that make D (EF) as dependent variable, and D (FDI), D
(CR4) as the independent variables is a granger significant. In the VEC model, FDI and CR4 are the
granger reason for port market performance. Granger test indicates that there is a causal relationship
among port performance, foreign direct investment and market structure. Foreign direct investment and
the port concentration is the influence factors of performance improvement, but the port performance is
not the granger cause of foreign direct investment and market structure.

4 Conclusions
Using data from 1990 to 2010 of the Bohai sea port cluster, make co-integration analysis and
granger causality test to analyze the relationship among foreign direct investment, market structure and
market performance. Results show that the port performance is the granger reason of foreign direct
investment and market structure, and granger test results of other combinations are not significant. In the
long run, the port Performance is on the rise, and the rising trend is becoming lower. Port foreign direct
investment has a negative effect on the increase of performance port, and the market structure has a
positive effect to port performance.
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Abstract: Based on grid management ideas, this thesis is based on grid marketing model and the theory
involving marketing resource management, proposes index division of marketing grid and marketing
resources based on customer value and builds allocation model regarding different marketing grids for
demands of marketing resources, combination of fuzzy optimization dynamic programming method.
Moreover, this thesis has also conducted model validation combined with the actual markets data of ST'
company to prove the feasibility of this method.
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1 Introduction
During the fierce market competition, resources are scarce and limited including marketing
resources. The reasonable and effective allocation of marketing resources is helpful to improve the
predictive ability of the enterprise, and thus enhance the quality of their marketing decisions to help
enterprises in market activities in each targeted market balanced.
Comprehensive research status, marketing resource management research mainly focused on
aspects of the concept and composition, etc., seldom identified resources in marketing, optimization and
efficient allocation, had not yet the formation on strategic research management system for marketing
resources and Some models are also lack of research on rational optimization algorithms for enterprise
marketing resources to identify, quantify, standardize, integrate, distribution and utilization, especially
the lack of the study concerning specific strategies and quantitative models and algorithms for
enterprises. This paper aims to improve the management theory, guide enterprises to divide marketing
objects into multiple grids based on market values during operating activities according to company
marketing objectives , allocate rationally and dynamically the limited marketing resources of enterprise ,
reduce costs, improve resource efficiency and enhance competitiveness.

2 Marketing and Market Segmentation Grid Differences and Relations
The customer equity theory is the theoretical base of building marketing grids value and marketing
resource allocation model. The marketing grid value-driven model is based on the original concept Rust
customer equity model, combining with similarities with variety marketing results of companies ,
summing up market perceived value, brand value and customer relations perceived value. According to
three types market standards under different marketing grids (target customers), the value of the
performance of the enterprise's target customer groups are divided into eight different marketing grid
cell and according to the size of the marketing value of the grid, the eight small marketing grid cells are
clustered to four large grid cells, which are platinum grid, gold grid, steel grid and lead grid.

Figure 1

Marketing Grid and Marketing Resources
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According to the theory of marketing resources and dual-factor theory, the most direct impact on
customer satisfaction are the motivating factors. If the market-based marketing resources were
considered as incentive factors of marketing grid value, marketing resources can be divided into
marketing resources with creating market perception, marketing resources with creating brand
perception value and marketing resources with creating customer relationship value. These 3 type of
marketing resources can be also divided into10 sub-resource type according to the identifying for
various marketing resource.

Figure 2

Marketing Resources Quantitative Indicators System

3 Construction Methods
l 1,2, … w be the number of resource, which is
Consider w represents resource types, let
for projects construction and P denote the number of projects. Moreover, there are many resource plans
for one project and let n be the number of resource plans. We define
as l (l 1,2 … w, j 1,2 … n
types resource of the
allocation plan and let m evaluate the total allocation effects (m represents
the number of qualitative index) and let i 0 i m be qualitative index. These indexes are the
bigger or the smaller, the better, so those compose the target of projects investment. How to obtain
resources allocation plan with the best effect of total investment is our target, which is the issue
concerning resource allocation and optimization of many resources, targets and plans.
（1）Confirm index weight
According to the situation of enterprise investment and operation, calculate the total amount
available T for distribution, cluster analysis the nature of enterprise resources and build index system of
enterprise resources. Then, according to experts suggestion, make use of the method of Delphi and
Analytic Hierarchy Process to get index weight, (W represent the number of
resources,W
, ,…,
and calculate actual data Ti 0 i T of resource Wi 1 i W .
After that, build the index evaluation system of Wi 1 i W , use the same way to confirm the index
weight and build the criteria of weight distribution for decisions with relative optimal membership
degree of single resource allocation plan.
（2）Confirm the relative optimal membership degree of qualitative index from Wi 1 i W
Ask experts to do duality contrast on the advantages of qualitative indicators for n allocation
scheme of resource Wi 1 i W and establish Dual contrast evaluation matrix of index superiority
as follows:
∗
 In terms of index i, if
is better than
of K project,
1;
if
is the same as
of K project,
0.5;
if
is the same as
of K project,
0;

+
=1
and rank in order of big to small.
Calculate the sum of all lines of
Consider:

n
n
n
i
,  kei
, ...,  k e i
 ke
j
t
j
t
j t
t  1
t  1
t  1
1
2
n

as
So, the ranking of index superiority for n type of allocation plan for project
follows:
,
,…
If the value of matching line is equal, the ranking is the same.
In terms of
, which is the project No.1 of superiority ranking with
as the standard,
contrast
,
,…
one by one for index i and confirm mood operator, so we can obtain relative
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optimal membership degree of allocation plan (
,
,…
) on index i of project k according to
Table 1, as follows:
k  i  ( k  i 1 , k  i 2 , ..., k  in ) , i  1, 2 , ..., m
And then, we also can get relative optimal membership degree matrix of m qualitative indexes of
some resource: kR
kγ
.
Table 1 Correspondence Relationship Between Mood Operator and Fuzzy Scale, Membership Degree
Mood operator
Same
Little
Slightly
More
Clear
Notable
0.50
0.55
0.60
0.65
0.70
0.75
Fuzzy scale
0.525
0.575
0.625
0.675
0.725
0.775
1.0
0.818
0.667
0.538
0.429
0.331
Membership
0.905
0.739
0.60
0.481
0.379
0.290

（3） Establish the optimal allocation results of fuzzy dynamic programming model to optimize
computing resources
Consider:
, ,…,
，
,
,…
(j=1,2,…,n)，let resource Wi 1 i W
allocate one project as a stage.
Stage variable k：denote resource allocation for project ,
=1,2,…,p
State variable:
, ,…
Where
is the l-th resource for building project k to project p (l=1,2,…,w)
state transition equation：
, k 1,2, … , p ，

1K
2 K
K
w K
lK
lK
K
j 
，
admissible decisions data: K
State index
is relative optimal of decision regarding project k from the allocation of
and let
; according to fuzzy optimization model, we can obtain this as follows:

D

v

K

( X

K

(S

( x

) 

, x

, ...x

1  (

1  W
W

T
 K

 S

, X

 d

， j  1, 2, ..., n

1

) 

)T 0  x

T
 K
K

K

R

R

 j

 j

)

Where . is index weight vector of the kth project and
. is the jth column vector of relative
optimal membership degree matrix of the kth project.
The optimal value function
is the maximum of relative optimal membership degree
decision by using optimal strategy, so the recursive relationship of Multi-objective fuzzy optimization
dynamic as follows:
ax
 fK (S K )  X m
v K ( X K )  f K  1 ( S K  1 )  , k  p  1 , . . . , 2 , 1

K  D K ( S K )

 f p ( S p )  Xmp a Sx p V p ( X p )
The corresponding decision for
is the optimal decision of stage , which is ∗ ,
∗
,…, ,
,
，where
is the optimal allocation number of resource Wi 1 i W .

4 Data validation
In this thesis, we randomly select the sample of 14 major clients in target market of ST company
(accounting for 30% of total corporate clients) including relative profit data during 2007-2010, estimate
marketing grid value of each client's (including market perceived value, brand perception value and
customer relationship value).
Customer
number
Market
1

Table 2 Customer Marketing Grid Value
Marketing
Customer
Customer
Brand
perception
relationships
Name
perceived value
value
value
SPAT
169.045
176.237
185.236

Marketing Grid
Value
530.518

2

QASH

203.022

256.246

289.366

748.634

3

HSMT

223.231

578.791

212.610

1014.632

4

TJWY

269.049

213.642

560.256

1042.947

5

HNSN

298.363

275.233

699.214

1272.810
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6

AHZQ

755.323

323.653

303.266

1382.242

7

BZQT

320.534

765.322

403.827

1489.683

8

JZHT

792.387

1495.262

435.633

2723.282

9

RBMT

825.365

1522.364

552.322

2900.051

10

HDST

1610.332

887.255

695.323

3192.82

11

SMNT

1625.324

924.365

710.636

3260.235

12

AHLY

1762.321

984.457

725.986

3472.764

13

ASAT

1852.362

1010.231

1012.654

3875.247

14

LMNT

1877.561

948.927

1010.825

3837.313

We can see ASAT, LMNT, AHLY’s market perceived value, brand value and customer relationship
perceived value are all high, belonging to grid cell 1,which is platinum grid customers; SMNT, HDST,
RBMT, JZHT’s two kinds of perceive value are high but a certain kind low, which are gold grid
customers; BZQY, AHZQ, HNSN, TJWY, HSMT’s a certain kind of perceived value is high, which are
steel grid customers; QASH and SPAT’s market perceived value, brand value and customer relationships
perceived value are low, which are lead level grid customers.
The total investment in marketing resources is about 50.24m Yuan in the next quarter by sum up
the marketing costs and financial costs of ST Company in 2011, donate , , , as resources B with
creating market perception value, resource B with brand perceived value, resource B with customer
relationship value respectively, combined with ST's actual operations of the incentive effects of various
resources, judgment matrix can be constructed as follows:
Table 3

Marketing Resource Evaluation Judgment Matrix

P1

P2

P3

P1

1

3

5

P2

1/3

1

3

P3

1/5

1/3

1

We can calculate the allocation ratio is 0.637,0.105,0.258 for resources B with market perception
value, resource B with brand perceived value, resource B with customer relationship value
respectively by AHP analysis operators, so corresponding resource is 3.20029m Yuan, 5.2752m Yuan,
12.9619m Yuan respectively.
In the case of creating marketing perceived value resource, the marketing perceived value resource
of ST should be scientifically and reasonably allocated to four kinds of Marketing Grids (including
Platinum Grid, Golden Grid, Steel Grid and Lead Grid) of target markets on the basis of value of
marketing grid. According to formula, we can get decision values with relative optimal membership
degree, which is from distributing possessive quantity of marketing resources to various marketing
grids.
Table 4

Relative Membership Degree of Resource Allocation Decisions of Various Marketing Grid

Decisions relative
membership degree

Marketing
grid
Platinum grid

Golden grid

Steel grid

Lead grid

B1 ownership sk
0

0.55

0.55

0.55

0.5

1

0.647

0.631

0.628

0.582

2

0.739

0.727

0.687

0.647

3

0.803

0.769

0.732

0.692

4

0.867

0.861

0.803

0.784

5

0.909

0.897

0.841

0.83
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Build optimal value function f s , which is the maximum of relative optimal membership degree
decision by using optimal strategy when resource s allocation is to build the K-th k
4,3,2,1marketing grid , so the recursive relationship of Multi-objective fuzzy optimization dynamic as
follows:
 f K ( S

 f p ( S

K

p

) 
) 

m ax

X K  D K

m ax V

X p  S p

( S K
p

)

( X

v K
p

( X

K

) 

f

K 1

(S

K 1

), k  4 , 3 , 2 , 1

)

The corresponding decision for f s is the optimal decision of stage K, which is X ∗ , k
4,3,2,1 and X ∗ is the optimum allocation number. By the fuzzy dynamic programming way, we can
obtain marketing resource of Platinum grid is 2 unit, which is 12.8012m Yuan and each of the other grid
( including Golden Grid, Steel Grid and Lead grid) is 1 unit, which is 6.4006m Yuan.
Accordingly, we can calculate distribution ratio and quantity of marketing resources in this four
types of marketing network unit and these marketing resources are able to create brand perception value
and customer relationship value.

5 Conclusion
In this paper, we learn computer grids and grid resource management thinking for the first time to
build a model of grid marketing concepts and theories, provides the quantification and classification
standards of resource under marketing grids, build scientifically an allocation model and calculation
mode of marketing resources with using fuzzy dynamic programming method and make up for the l
disadvantage of traditional allocation according to the proportion in new situation., but current study is
only just beginning, further deepening and exploration to be solved, including the following questions:
(1) Marketing grid theoretical models need further improvement. Research on marketing concepts
and criteria for the classification grid cell is currently still in its infancy, less information is available for
reference and this paper presents the theoretical level only basic concepts and criteria.
(2) Distribution grid environment effects of corporate marketing resource allocation model needs
further exploration.
In short, the Grid resource allocation model of corporate marketing-depth study, both theoretical
depth and practical value need significance and deep exploration and research to improve grid
environment dynamic marketing resource allocation model has still a long way to go.
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Abstract: the science and technology service industry is an important part of the modern service
industry. It is the key industry to promote the upgrading of the industrial structure optimization. In this
paper, by constructing a series of science and technology service industry competitiveness evaluation
index system and using the factor analysis method to extract the main factor, we analysis and evaluate
the level of competitiveness of the national 31 provincial capital city and municipality directly under the
central government, science and technology service industry. The results showed that the level of 31
provincial municipal science and technology service industry competitiveness showed significant
difference, municipalities directly under the central government and the southeastern coastal city
development is more balanced, technology service industry is stronger, education input of science and
technology service industry in central city development investment proportion is large, uneven
development need to enhance the science and technology service industry support. In less developed
area, the funding of science and technology and education is limited, and not too much to the
development of science and technology services.
Key words: Science and technology service industry; Competitiveness; Factor analysis; City ranking

1 Introduction
Study for the science and technology service industry at home and abroad is gradually in-depth.
From the connotation of view, because the technology all over the world have different levels of
development, the connotation of science and technology service industry has not unified definition,that
is the lack of statistical concepts relative uniform bore technology service industry wide perspective and
results. Some from the perspective of Industrial Development (Wang Yicheng, 1987) [1], some from the
structure angle (Gao Benquan, 1995) [2], some from the angle of function (Zhang Daohong, 1996) [3],
some from the view point of system (Lu Yang, 2009) [4] to define the science and technology service
industry. There is no scientific services (domestic translation: Sceince and Technology Service) such a
definition, definition of corresponding domestic science and technology service industry is knowledge
intensive business services ( referred to as KIBS). Presenting of KIBS is based on the development of
knowledge and information technology in twentieth Century 90's, Daniel Bell (1974) put forward the
concept of KIBS for the first time, due to the knowledge intensive industry’s outbreak, there is a new
model between science and technology, which focus on the social and economic transformation leading
industry is the science and technology service [5] . DenHertog (2000) define KIBS more broadly – the
organization that rely mainly on professional knowledge to provide knowledge intermediate products
and services [6]. From the research on science and technology service industry point of view, Sundbo
(2002) put the knowledge intensive service industry directly into technology and non technology for two
types of [7]. Wei Jiang (2007) from the perspective of service production, combined with China's national
industries classification (GB/T4754-2002) and the international standard industrial classification
(ISIC/REw13), divided the knowledge intensive service industry into four categories (finance,
information and communication services, technology services business services) and fourteen types[8].
On the science and technology service industry competitiveness evaluation research, Chen Yanfeng
(2009) constructs the service capability evaluation index system from the science and technology
service industry development level, social science activities and technology service industry
development, using the factor analysis method to evaluate the 31 provinces of science and technology
service industry competitiveness ranking [9]; Zhou Meihua (2010) carried on the positive research on
level of science and technology service industry competitiveness of 13 city of Jiangsu province by using
the the method of principal component analysis and cluster analysis method [10]. On the science and
technology service industry operation mechanism reserch, knowledge intensive service industry growth
is one of the most important factors in all factor of economic growth, (Dobrai and Farkas, 2008) [11], the
empirical study results also confirmed the support that KIBS for the theoretical model of economic
growth (Hertog, 2000; Bettencourt et al. 2002[12]; Toivonen, 2004; Miles, 2005; Dobrai and Farkas,

Proceedings of the 11th International Conference on Innovation & Management

·1197·

2007[13]). Domestic scholars have carried out research in this field too, Jing Wong (2006) analyze the
running mechanism of the technology services industry to the process of the industrialization of
scientific and technological achievements by using the system theory and control theory to analyze[14];
Meng Qingmin (2011) using the simulation method establish technology services and manufacturing
enterprises interactive innovation system dynamics model in regional innovation system and, she put
study on the innovation mechanism and interactive by the factors , and puts forward the policy
recommendations of [15] enhancing interactive innovation.

2 Analysis of the National 31 City Science and Technology Service Industry
Competitiveness
2.1 To establish the evaluation index system of science and technology service industry
The establishment of the index system should follow the scientific, objective, dynamic, relativity,
operational principles and so on. Based on the above principles, according to data timeliness and
availability, combined with Chinese City Statistical Yearbook and the industry China statistical yearbook
of the directory of the science and technology service industry we select above 31 vice ministerial level
Chinese city data in 2012. On the basis of domestic and foreign scholars’s construction of the industry
index system, sets up 3 first level indexes and 9 two level indexes. The indicators are selected as
follows:
2.1.1The economic basis.
GDP, per capita GDP is the main factor to determine the economic basis. The development of
science and technology service industry depends on the foundation of economic strength. We evaluate
science and technology service industry competitiveness from the regional economic strength .
2.1.2The level of development.
The service industry accounted for the proportion of GDP, the number of employees in the service
industry, employees of service industry, the proportion of science and technology service industry
practitioners are representative of the level of economic development level of the third industry and
area.
2.1.3 The public environment.
University student number in the school, expenditure on education, science and technology
spending reflects the developing area environment of science and technology education. The number of
college students reflect regional knowledge resource and high-quality personnel quantity, expenditure on
education and science and technology expenditure reflects the government's emphasis on science and
Technology Education
Table 1

Science and Technology Service Industry Competitiveness Evaluation Index System

First level index
The economic basis

The level of development

The public environment

Second level index
GDP(X1)
GDP Per capita（X2）
The service industry accounted for the proportion of GDP （X3)
Employees of service industry （X4）
The number of employees in the proportion of service industry （X5）
The proportion of science and technology service industry workers
（X6）
students enrollment (X7)
Expenditure on Education （X8）
Total S & T expenditure （X9）

2.2 Analysis of the empirical results and economic meaning
2.2.1 The results of factor analysis
The index system from science and technology service industry economic basis, development level
and public environmental index of first level, with 9 second level index, collected 31 Chinese inland
provincial capital Municipal Science and technology service industry index data as the original data for
evaluation. According to the result of factor analysis are summarized two common factor score and rank,
F1, F2, F respectively represent. Economic power factor, structure factor and comprehensive. See Table
2
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Table 2

The 31 City Science and Technology Service Industry Competitiveness Score and Ranking
F
F1
F2
City
Scove
Rank
Scove
Rank
Scove
Rank
Beijing
3.068481
1
3.0726
1
3.05569
1
Tianjin
0.569354
4
1.11993
4
-1.14033
28
Shijiazhuang
-0.30741
18
-0.48805
20
0.25353
10
Taiyuan
-0.38376
20
-0.5009
21
-0.02
16
Huhehaote
-0.18846
15
-0.66338
23
1.28629
4
Shenyang
0.036148
9
-0.0042
13
0.16144
12
Changchun
-0.28324
17
-0.35084
19
-0.07331
18
Haerbin
-0.09743
14
-0.2639
15
0.14952
8
Shanghai
2.141541
2
2.6715
2
0.19588
7
Nanjing
0.159884
8
0.48229
8
-0.84127
24
Hangzhou
0.282595
6
0.58384
6
-0.65285
21
Hefei
-0.39073
21
-0.28012
18
-0.73419
22
Fuzhou
-0.43391
25
-0.26447
16
-0.96005
27
Nanchang
-0.53454
27
-0.27402
17
-1.34351
31
Jinan
-0.06596
12
0.00514
12
-0.28674
19
Zhengzhou
-0.20201
16
0.1265
11
-1.2221
30
Wuhan
0.146553
7
0.58026
7
-1.20022
29
Changsha
-0.08967
13
0.17879
10
-0.92332
26
Guangzhou
0.894608
3
1.34103
3
-0.49165
20
Nanning
-0.41112
23
-0.80449
26
0.8104
6
Haikou
-0.42126
24
-1.09919
30
1.6839
2
Chongqing
0.32344
5
0.71552
5
-0.89407
25
Chengdu
0.021748
10
0.2854
9
-0.79696
23
Guiyang
-0.54795
28
-0.76228
24
0.1176
14
Kunming
-0.36392
19
-0.5596
22
0.2437
11
Lasa
-0.49796
26
-1.1958
31
1.669
3
Xian
-0.02177
11
-0.05731
14
0.08861
15
Lanzhou
-0.55813
29
-0.7791
25
0.12805
13
Xining
0.73397
31
-1.09458
29
0.3858
9
Yinchuan
-0.70251
30
-0.90766
28
-0.06545
17
Wulumuqi
-0.40867
22
-0.8129
27
0.84669
5

2.2.2 Analysis of the economic implications
1)F1 Analysis of technology and economy strength factor. Beijing, Shanghai, Guangzhou city or
municipality directly under the central government in developed capital of substantial funding education
and innovation of science and technology research and development, and the development of the city
gradually deflect to technology services, and the number of university is larger, the cultural level is
higher, so the score and ranking ahead of other city. Ranking medium by city of science and technology
education industry invest quiet lot funds, but in the overall balance, investment of part of science and
technology services is still not large, resulting in low scoring. These cities need to increase scientific and
technological services and other technology related industries investment and development. The most
visible capital city of science and technology economy remains to be further improved and perfected.
2)F2 Analysis of structure factor services. From table 2, many less economic developed area score
ranking ahead, main reasons are that most of its service industry, tourism related industries, but the
science and technology service industry accounted for a smaller proportion than the proportion, and
other services to more developed city industry and technology services to other economic scored is too
poor, resulting in total after the score. which also shows the other economically developed city in the
proportion of service industry as well as the number of employees is relatively low proportion. But
Beijing ranks two main factors for the first, It is necessary for other city to refer to Beijing’s
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experience, the education of science and technology input and service industry science and technology
service industry do many things at once.
3)F comprehensive analysis. Through the comprehensive score table it can be seen that Beijing,
Shanghai, Guangzhou were the first three cities, and not because of the structure of service industry
factor affecting the overall ranking, which shows that the technology of education investment has great
effect on the city of science and technology service industry. But the score table can be seen only in
Beijing, Shanghai to score more than 1 points, and the two city score there is still a gap, and the 21 city
score is negative, the development of science and technology service industry is not balanced, so each
provincial capital in the municipalities directly under the central government, science and technology
service industry development and the top level there is a large gap, and the 21 city score negative, the
development of science and technology service industry is not balanced.

3 Conclusion
In this paper, using the factor analysis method, calculate the national 31 city science and
technology service industry competitiveness level, the conclusions are as follows: level Chinese 31
provincial municipal science and technology service industry competitiveness showed significant
difference, municipalities directly under the central government and the southeastern coastal city
development is more balanced, technology service industry is stronger.Education input of science and
technology service industry the central city development investment proportion is large. Uneven
development need to enhance the science and technology service industry support. In less developed
area, the funding of science and technology and education is limited, and not too much to the
development of science and technology services.
In order to make science and technology service industry in each city high speed, efficient and
sustainable growth, first of all, levels of government should strengthen the science and technology
service industry . The government should strengthen the support dynamics, macroscopic planning and
policy guidance. Development and structure optimization technology service industry, increase the
science and technology service industry’s fund support, provide kinds of preferential taxation policy;
Secondly, we should actively promote the cooperation between cities, strengthen radiation of the core
cities, It should establish the platform and the cooperation mechanism between each city’s science and
technology service industry development and exchange, strengthen the interior provinces nationwide,
even between Department of internal medicine research achievements and advanced technology; thirdly,
by attracting technology service personnel and technology service project introduction, new
environment construction of science and technology service industry. In order to enhance the
competitiveness of the service industry of science and technology city self.
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Abstract: Business secrets play an essential and crucial role in the survival and development of
enterprises. Compared with the traditional environment, business secrets in cyber space exhibit
themselves in more diversified forms, and the infringement of business secrets are more technical. The
Internet, while greatly charming people, brings us unprecedented crisis. The laws that protect the
business secrets of enterprises are not perfect enough in China and there are still not specific laws to
regulate infringements. Therefore, now it’s necessary for China to come up with systematic laws to
protect the business secrets in enterprises, so that the management of business secrets can be
strengthened, the rights of enterprises can be protected, their development can be enhanced and
consequently complete legal protection can be offered for the development of China’s economic
development.
Key Words: Cyber space; Business secrets; Protection;Legal system

1

Introduction

With the rapid development of the Internet, the business secrets of enterprises are more and more
widely used. In the age of information networking, business secrets have gradually become the lifeline
of enterprises. They are the competitive edge of enterprises in the market and concerns their survival and
success. It’s believed that the virtuality and openness of the cyber space, together with its quality to be
easily copied, enables the infringement of business secrets to become more and more technical and more
and more complex. The legal protection of business secrets in the cyber space faces more complicated
and serious situation than that in the traditional environment. Once the business secrets of enterprises are
divulged, they will suffer great loss. Moreover, the current legal system that protects the business secrets
is not perfect enough, the ones that concern the legal protection of business secrets are dispersed, and
relevant clauses are mostly principal ones, not operational enough. All this makes the legal protection of
business secrets in cyber space more challenging.

2

New Features of Business Secrets in Cyber Space

Business secrets refers to the technical and operating information that are unknown to the public,
economically profitable and practical to their obligees and that obligees take security measures to
safeguard. Cyber space is just a virtually existing form of the physical world. Business secrets in cyber
space can be summarized as the consciousness’ reflection of the substance. In content they are
undisclosed technical and operating information; their nature haven’t been changed; they still have the
constitutive elements that exist in traditional environment, including confidentiality, value, practicality
and safeguarding security measures.
But the business secrets in cyber space take on some new features. First, the storage medium is
paperless. Enterprises use floppy disks, CDs, hard disks, etc. to preserve their secrets, and use computers
to manage their information.[1]10 Secondly, software is employed for protection. Passwords are required
for specific applications to safeguard trade security; firewalls, and information-flow-monitoring system
are installed for non-specific applications. Thirdly, transference is networked. The important information
involved in cyber-space trading is all transferred via the Internet, for example, network contract and
video conference. Fourthly, to develop electronic commerce, enterprises need to establish various kinds
of electronic data system, including product data system, client data system, payment data system, etc.
And of course the new features of business secrets in cyber space are not exhausted here.

3

Approaches and Features of Business Secret Infringement in Cyber Space

About the infringement of business secrets, the Anti-Unfair Competition Law in China states that
operators shouldn’t infringe business secrets in the following ways: First, to acquire obligees’ business
secrets by stealing, inducement, threat or any other inappropriate means. Secondly, to disclose, use or
allow others to use business secrets which are acquired through the methods mentioned above; Thirdly,
to breach the agreement or breach obligees’ requirement to keep the business secrets, and disclose, use
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or allow others to use the business secrets in command. The third party is perceived as infringing
business secrets when he acquires, uses or discloses others’ business secrets while he’s fully aware or
should be fully aware of the previously mentioned violations.
3.1 Approaches to infringe business secrets in cyber space
Compared with the infringement approaches in traditional business secret infringement, the storage,
use and transference of business secrets in cyber space are all accomplished with the help of computers.
In judicial practice, the cases concerned with business secret infringement in cyber space are increasing.
The approaches to infringe business secrets in cyber space include the following. First, utilize the
advantage of administrating websites to steal, disclose or use enterprises’ confidential information which
are commercially valuable, or employ interconnection techniques to steal business secrets within the
enterprise network. [2]78 Secondly, hacker attacks. Encode the enterprise’s intra-security system via the
Internet, invade into the company’s database and steal relevant information and data. Thirdly, viruses
attack the enterprise network. Viruses can infringe enterprises’ business secrets because virus attack can
paralyze the computer system, intentionally spread destructive programs such as viruses, delete or
modify data. Fourthly, employees use emails intentionally or unintentionally to transfer enterprises’
business secrets. For instance, obligees or employees send business secrets to others by mistake when
they send emails, or employees steal original enterprises’ business secrets after job-hopping. Fifthly, the
party that receives business secrets passively, for the purpose of profit, may violate contract agreement
and make use of or allow others to use business secrets by means of emails, or the copy of business
secrets and data, thus leading to infringement. Sixthly, disclose illegally-acquired business secrets by
means of FTB transference files, BBS, news combination of remote login, etc. [3] ; or transfer business
secrets illegally to others.
3.2 Features of business secret infringements in cyber space
Compared with the traditional infringements on business secrets, the infringements in cyber space
have the following different features. First, being technological. High technologies unique to the Internet
are employed, for instance, hacker technology and data interception. Secondly, being covert. The
infringements of business secrets in cyber space are usually accomplished within the computer system
over the Internet, and infringers can deliberately delete their operating records, thus it’s difficult for the
infringed to discover, and the real identity of the perpetrators can’t be easily traced. [2]78 Thirdly, the
complexity of the subject. The subject of business secret infringement in cyber space can be internal
staff, business competitors, virtual enterprises or member enterprises within the enterprise alliance, or
even hackers who simply want to flaunt their technology. Fourthly, the consequences are difficult to
control. The Internet is borderless and open, and once the business secrets of an enterprise are divulged,
it’s difficult to take control.
Business secrets are the lifeline of enterprises, and concern their survival. The public and wide
spread of business secrets in cyber space makes it very hard for enterprises to recoup their losses, thus
inflicting more damage upon the society than other approaches to infringe business secrets.

4

Current Situation of Business Secret Protection in China and its Deficiency

4.1 Current situation of business secret protection in China
The legal protection of business secrets in China emerges late. In the 1980s, China started its legal
protection of business secrets by Administrative Law. In the Civil Procedure Law implemented in April,
1991, the legal term “business secret” is used for the first time, but its connotation is not specified. In
1993, Anti-unfair Competition Law stipulates the definition of business secret, its elements, the scope of
protection, the identification of infringement, liability, etc. In 1995, Labor Law stipulates explicitly that
contracting parties can phrase their confidentiality agreement into clauses of their contracts, and that’s a
big progress for business secret protection. In 1997, Criminal Law for the first time adds the accusation
of violating commercial secrets. It indicates that China attaches great importance to the protection of
obligees’ interests and the punishment of business secret infringements. In 2001, China entered WTO
and Agreement on Trade-Related Intellectual Property Rights exerts great influence on the legislation of
business secrets in China. Apart from the legal protection mentioned above, judicial interpretations,
administrative regulations, local regulations and department rules all have clauses to protect business
secrets. It can be concluded that China has initially established a legal system to protect business secrets.
However, because of the instability of the Internet development, the lagging nature of laws and the
limitation of the time, the laws and regulations concerned with the Internet are still unsound and they
can’t meet the needs of the enterprises’ development in the information age. In the practice of
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e-commerce, new situations and new problems have emerged in the protection of business secrets.
4.2 Deficiency in the protection of business secrets in China
4.2.1 There is no unified law to protect business secrets
In China there is still no specialized legislation for the protection of business secrets. The laws and
regulations relevant to business secrets are of complex levels. Laws, judicial interpretations,
administrative regulations and local regulations all have fragmented stipulations, leading to the sources
of laws dispersed and segmented. The legislative time of the laws and their issuing departments are quite
different, and some concepts are not clearly defined, thus making it difficult to follow in practice.
Moreover, the development of network induces some new problems that have never appeared in
traditional circumstances, and the protection of business secrets is divorced from social practice. [1]21 As
for the business secret infringements, there are no relevant stipulations in current laws regarding which
proceedings should be applied for infringement cases in cyber space, thus leading to the application of
laws difficult, and consequently influencing the ruling justice. It’s an international tendency to have
separate legislation to protect business secrets. Sound legal environment can guarantee the healthy
development of enterprises, enable them to merge into the international market better and make China
more competitive.
4.2.2 Current laws can’t meet the developing demand of the time
In current laws, the concept of business secrets is ambiguous and the defined scope is too narrow.
It’s too narrow to define business secrets as technological and operating information. It lags behind
TRIPS, which defines business secrets as “undisclosed information”.
There is no pre-adjustment system. Computer technology enables many things, which are hard to
realize in traditional circumstances, to become true. Infringers may be thousands of miles away and
obligees can’t assert their rights. In addition, the spread of business secrets is very fast in cyber space
and the consequences are quite serious. Therefore, great importance should be attached to the
establishment of pre-adjustment system.
Civil Law doesn’t have specific criterion for the identification of the infringement of business
secrets, and it’s not easy to follow in judicial practice when it comes to the nature of the act and the
extent of the infringement. Anti-unfair Competition Law is the legal core of the business secret
protection, yet, it can do nothing when it has to deal with the infringements of business secrets by
nonprofit corporations, associations without legal capacities and natural persons, and it says nothing
about the particular infringement approaches of business secrets that has newly emerged in cyber space.
As for the legal compensation system related to business secret infringement, Anti-unfair
Competition Law stipulates that if operators violate the law, which leads to damage and loss for the
infringed operators, they must assume compensation responsibility; and if the infringed’ loss is difficult
to calculate, the compensation should be the profit of the infringer he gets during the infringement; the
investigation fee of the infringed, which he spends on investigating the infringer’s illegitimate
competition behavior, should also be paid by the infringer. However, if the aggrieved party’s actual loss
and the infringer’s profit are hard to verify, the current legislation in China doesn’t stipulate a statutory
amount of compensation.
Criminal Law stipulates that the infringement acts of business secrets should be severely punished,
but “the consequence of great loss” must be a constitutive element for the identification of business
secret infringement, so it’s not easy to follow in practice. Sometimes the demarcation between the illegal
and the criminal is unclear, thus leading to defining problems. Consequently, when it comes to
infringement cases of business secrets in cyber space, judicial departments find it very hard to define the
case as well as to decide which laws should be applied; when circumstances are severe enough to
constitute a crime, the infringer may not get his deserved punishment or his infringement is just
regarded as civil infringement.
4.2.3 Procedural regulations are too simple
It’s very difficult for obligees to present evidence in cyber space. According to the “he who asserts
must prove” rule in Civil Procedure Law of China, when obligees of business secrets file a suit against
business secret infringement, the onus is on him to present proof. Considering the difficulty to present
proof in judicial practice, the presumption of fault principle in the onus of proof is appropriately
adjusted and distributed. However, to present evidence is more difficult in the cyber environment,
because electronic evidence is easy to be destroyed, the requirement to obtain evidence is too high, and
the identification of electronic evidence is more difficult. Therefore, the traditional evidence system
can’t be completely applied to the cyber space.
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Suggestions for the Protection of Business Secrets in Cyber Space

5.1 Improve and perfect relevant laws and regulations
As for the legal system, first, the legislation should be improved and perfected; current laws and
regulations should be amended and supplemented; meanwhile, consideration should be given to the
particularity of the cyber space so that the laws and regulations are much easier to operate in practice.
Then, specific law for the protection of business secrets should be made as soon as possible; legislature
practice and experience in foreign countries can be used for reference to protect business secrets in
China; punitive compensation system should be established. Finally, international legislation
cooperation should be enhanced. The globalization of the cyber space demands that the supervision of
international cyber infringement and international cyber crime should be reinforced and the strike at
them should be promoted.
As for the legislative content, business secrets in cyber space should be explicitly defined, current
scope of legal protection should be expanded and so should the constitutive elements of business secrets
in cyber space for the legal identification. The protection scope of business secrets should be defined as
“undisclosed information” as TRIP does so that enough protection can be offered to the obligees. [4]105
As far as criminal law is concerned, the theft of computer data should be formulated as a crime, because
these data are of high commercial value and are of great importance to enterprises. Data as an
information wealth differ from physical wealth, and so does their corresponding loss. It’s suggested that
the theft of computer data be listed as a separate crime, distinguishing from common larceny.
As for the litigation system, first, the burden of proof system should be perfected. The following
stipulation in Provisions on the Prohibition of Business Secret Infringements can be used as reference:
“If the respondent can’t provide or refuse to provide evidence to prove that the information he is using is
legally obtained or legally used, the administrative authorities for industry and commerce can convict
the respondent of infringement on the basis of certain evidence.” Secondly, confidential trial system
should be perfected. The provisions concerned with private trial in the Civil Procedure Law are too
simple. The law explicitly stipulates the obligations of the court, which include confidential obligations
to seal the materials in the case and identification staff’s confidential obligation to keep business secrets
they’ve grasped. Thirdly, perfect the evidence preservation system and the legal responsibility for
infringing business secrets. Once business secrets are divulged, their value will no longer exist, which
will not only bring loss to the obligees, but will also damage the Chinese market economy. The
pre-litigation preservation system for business secrets should be established so that relevant loss can be
minimized. And more efficient and timely approaches to obtain evidence in the cyber space will
strengthen the strike at cyber crime, cyber infringement, cyber secret-divulging, etc.
5.2 Perfect the confidential system within enterprises
The management of the Internet within enterprises should be strengthened. The regulation of the
Internet usage and administration is also of significant importance. Technically, identification code and
password authentication should be set; network firewall should be installed; files should be encrypted;
anti-virus software should be installed and updated regularly; signal jammer can also be used to disturb
signals at work. When enterprises establish their own intranet or link their own network to the Internet,
they should consider the possible business-secret infringement they may suffer through the Internet and
take measures to guarantee the security of their business secrets in the cyber space.
Graded confidential system should be established. [5] Cyberspace-oriented confidential system
should be established to protect the business secrets in enterprises; confidential awareness should be
raised; materials and information should be distinguished and managed according to their confidential
grades, and business secrets be managed by specially-assigned staff.
The confidential awareness of the staff should be cultivated. The moral education of the staff within
enterprises should be advanced and their awareness and competence to protect intellectual property
should be promoted. The staff management system should be improved; the staff’s contact with business
secrets should be restricted, and enterprises should take measures to ensure that employees have no
access to confidential files they’re not entitled to. It’s demanded that employees change their password
they often use on a regular basis, leaving no chance to secret thieves. [4]121
Enterprises should make full use of agreements and contracts to define staff’s confidential
obligations and the responsibilities they should take for secret-divulging. For instance, the confidential
obligations of the employees who are in direct charge of business secrets can be defined in Labor
Contract, including confidential scope, approaches, time limits, responsibilities for breaching the
agreement, etc.
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5.3 Enhance government’s guidance and supervision
The government should promote training to advance the protection of business secrets, enhance
publicity and education, and help enterprises to set up their own confidential system which are suitable
for themselves. Relevant supervision department should strengthen their supervision over Internet
security and the cyber police’s patrolling area should also be expanded.

6

Conclusion

In many Chinese enterprises, the protection system for business secrets is not well established and
some enterprises even don’t have the awareness of secret protection. The chaos in management not only
put their business secrets at the risk of being divulged, but may also make them face the legal sanction
for infringing others’ business secrets or for their own employees’ infringement actions. After entering
WTO, if the Chinese enterprises don’t pay attention to this problem at once and tackle it properly, they
will be able to do noting once problems occur. The particular approaches and unique features of business
secret infringements in cyber space, for example technicality and covertness, make the protection of
business secrets in cyber space even more difficult. Enterprises’ self-protection awareness should be
raised and their competence to protect themselves in legal ways needs to be advanced. In order to keep
their lifeline so as to win the market, the obligees of business secrets should always keep up with the
pace of the times. The legal protection system for business secrets in China is not perfect enough, and
there is no specific law to regulate it. The Internet is forever developing, so there is a long way ahead of
the business secret protection. The legal system needs to be improved, the government should set up a
complete legal system for the protection of business secrets, and enhance the management of business
secrets in enterprises, so that enterprises’ rights can be protected and their development can be advanced.
And complete legal protection can also consequently be offered for the development of the Chinese
economy. Only in this way can the Chinese enterprises remain invincible in the fierce commercial
competition and gain long-term development.
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Abstract: The amount of Chinese luxury purchase is striking and quite some of them are finished by
network. Due to virtual character of network purchase, online reviews are the key points. The paper
aims at how online reviews influence network purchase decisions in Chinese luxury. With a set of
questionnaire and SPSS software as analysing tool, the paper not only concludes that information source,
information content, professional ability as receiver trait, the degree of luxury consumer involvement
and public (or private) self-conscious motivations of luxury consumers are main influencing factors but
also discusses deeply their influencing relationship.
Key words: Online reviews; Network purchase decisions; Chinese luxury consumption; Influencing
factors

1 Introduction
Chinese luxury purchase has always been keeping magic increase after 2009 when China became
the second greatest countries on luxury consumption, exceeding the USA and only lagging Japan. China
finally became the greatest luxury market of the world in the year of 2011. Although it faced some
pressure such as decreasing government consumption, last year Chinese totally annual purchase power
on luxury jumped to 102 billion dollars, 47% of the global luxury consumption1. The price of luxury in
China is commonly higher than that in the western because of different pricing reasons and tax policies.
Chinese luxury consumers usually buy overseas when they go abroad and the other who seldom or never
go abroad transfer to buy luxury by network in order to avoid high tax and enjoy more reasonable price.
The trend is more visible on some minor luxury with lower value of a single product such as kinds of
cosmetic and costume. Buying luxury by network is finished under a virtual environment and it is pretty
different to that in tangible shops. Luxury consumers are easy to feel perceived risk due to not
contacting luxury product and they depend more on word-of-mouth communication of others (mainly
former buyers or users). Online reviews are a sense of derivants of word-of-mouth communication
under the background of electronic commerce.
Connecting with traits of luxury and online purchase, this paper attempts to discuss how online
reviews influence network purchase decisions in Chinese luxury with the purpose of understanding
selling channels and clearing selling principles of luxury in China. It is no doubt of significance not only
to theory but also to practice.

2 Literature Review
2.1 About online reviews
Researchers began to study word-of-mouth in the early 1960s. With the appearance of network and
especially rapid popularity of electronic commerce, online reviews have focused more attention as a
new sort of word-of-mouth communication. Bickart & Schindler（2001）regard online reviews are
opinion comments of consumers which are written in all kinds of purchasing website, complaining
website and personal website. These opinion comments are usually kept quite a long time by network
and they are easy to be acquired by the common [1]. Park, Lee & Han (2007) point out online reviews
play an important role both in information offer and information recommendation. They not only offer
use-oriented information for readers but also give consumption suggestions from those who have
consumption experience to current readers [2]. Park & Kim (2009) emphasize the traits of online reviews,
the most important one of which is easy to be acquired and it decide online reviews are better than other
types of word-of-mouth [3]. Chen & Xie (2008) regard the traits of online reviews as client-orientation.
Compared with other word-of-mouth forms, there exist closer connection with online reviews and
consumers. Generally speaking, online reviews are product descriptions according to consumers’
experience and it is helpful for future consumers to know more and find those products what they need
1

http://news.163.com/14/0221/08/9LJI5Q860001121M.html
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[4]

.
2.2 About luxury and purchase motivations
The term “Luxury” is derived from the Latin luxuria, which means “excess” or the “extras of
life”[5]. Now it stands for indulgence of the sense, regardless of cost. In fact the definition of luxury
depends on whom you ask. Luxury products could be told from the discipline of economics such as
Engel curves, or inferior and Giffen goods. Kemp (1998) differentiates luxury and necessities according
to income elasticity of demand[6]. Vickers and Renand (2003) regard luxury products should be sorted in
dependent of their socio-economic context which is decided by a country’s framework, not their
appearance or intrinsic qualities instead[7].
The research on luxury is mainly about analyzing the purchase behavior and motivations, brand
assets and continuous satisfaction. Considering the direction of this paper, the results of purchase
motivations of luxury would be kept an eye on. There are many outcomes on it and the following figure
1 is a good conclusion [8].
conspicuous
Public self-conscious
(inter-personal effects）

Private self-conscious
（personal effects）

Figure 1
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unique

snob

social

bandwagon

emotional
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quality

perfectionist

Purchase Motivations of Luxury

2.3 About purchase decisions by network and influencing factors
There is no apparent difference in purchase decisions between by network and in tangible shops.
The difference exists in specially influencing factors of network purchase decisions. Swaminathan &
Lepkowska (1999) connect website technology and consumers and they think consumer traits and
supplier traits are main influencing factors; safety and privacy are not[9]. Wang (2001) make a research
innovation, replacing current network consumers with the patient ones. He designs three dimensions of
psychological factors, perceiving and demographic variables and his conclusion is that psychological
factors and perceiving have more influencing power than demographic variables [10].
There have been some literatures about above three areas. There, however are scarce related to the
connection. These just leave research space for the paper.

3 Hypotheses
3.1 Influencing factors of online reviews to Chinese luxury purchase decisions by network
The research connects network purchase decisions with luxury consumption. All hypotheses are
from these two aspects. Network purchase decisions often include information source, information
content and receiver traits. During the course of purchasing luxury by network one of the most
important traits of receivers is his professional ability. Due to its special commodity trait and motivation
trait, luxury may be considered from two points of the degree of consumer involvement and public (or
private) self-conscious motivation of luxury consumers.
As such, it is hypothesized that
H1: Influencing factors of online reviews to Chinese luxury purchase decisions by network include
information source, information content, professional ability as receiver trait, the degree of luxury
consumer involvement and public (or private) self-conscious motivations of luxury consumers.
3.2 Information source of luxury
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Opinion givers need some medias such as website forum, shopping website and professional
information website. After analyzing, future luxury consumers make their judgments according to
website appearance, information and functions.
As such, it is hypothesized that
H2: The higher reliability of information source of luxury, the more influence to luxury purchase
decisions by network.
3.3 Information content of luxury
The information content of luxury on online reviews can be divided into positive, middle and
negative information. Whatever positive or negative information of online reviews would influence
readers’ purchase decisions of luxury or luxury brand. Positive information could increase the possibility
of purchase and negative information could decrease the possibility.
As such, it is hypothesized that
H3: The firmer information content of luxury, the more influence to luxury purchase decisions by
network.
3.4 Professional ability as receiver trait
During the course of purchasing luxury by network one of the most important traits of receivers is
his professional ability, that is relative knowledge and experience of referring luxury. Those who are
with high professional abilities usually think themselves have already enough knowledge and experience
to make correct decisions and they seldom consider others’ suggestions. In opposite, those who are with
low professional abilities often need to absorb others’ opinion, or decrease perceived risk by search
online reviews. It’s helpful for them to make purchase decisions.
As such, it is hypothesized that
H4: The higher professional ability of luxury consumers, the less influence of online reviews to
luxury purchase decisions by network.
3.5 Degree of luxury consumer involvement
The degree of luxury consumer involvement is the relative level between buying luxury and him. It
is connected tightly with online reviews. Those who are with high degree have strong motivations to
acquire and understand information, and have much desire to communicate other consumers by online
reviews. On contrary, those who are with low degree tend to be passive and only to know luxury
information by outside stimulation.
As such, it is hypothesized that
H5: The higher degree of luxury consumer involvement, the more influence of online reviews to
luxury purchase decisions by network.
3.6 Motivations of luxury consumers
There are different public self-conscious motivations and private self-conscious motivations of
luxury because of its special product attribute. Public self-conscious motivations include conspicuous,
unique and social motivations and private self-conscious motivations include emotional and quality
motivations. Both of them are separated clearly in Chinese due to “guanxi” (relationship) and “mianzi”
(face) existing in traditional Chinese culture.
As such, it is hypothesized that
H6: The more obvious public self-conscious motivations of luxury consumers, the more influence
of online reviews to luxury purchase decisions by network.

4 Data and Methodology
4.1 The questionnaire and data collection
The research was based on the design and administration of a self-completed questionnaire which
composed of 28 items. According to relative foreign research and practical conditions in China, a survey
scale of Chinese online reviews to network purchase decisions in Chinese luxury was finally developed.
The scale was used a forced response, five-point Likert type scales, with poles from strongly disagree to
strongly agree. Before administering the questionnaire to the full sample, the questionnaire was
pretested and any deficiencies indentified were corrected accordingly.
Screening the initial data and dropping-off unusable surveys, 228 respondents included those who
had experience in purchasing luxury by network and accepting online reviews. They were indicated in
the following Table 1.
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Gender

Age

Monthly income

Education degree

Table 1 Sample Characteristics
Male
Female
< 25
25-35
35-45
> 45
< 5000
5000-10000
10000-15000
> 15000
No undergraduate
Undergraduate
Postgraduate

134
94
30
77
83
38
44
87
75
22
34
143
51
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59%
41%
13%
34%
36%
17%
19%
38%
33%
10%
15%
63%
22%

4.2 Data analysis and findings
The SPSS software package was used in data analysis.
KMO test and Bartlett’s test of sphericity were initially analyzed to the survey scale. The key
indices were KMO=0.775, approximate Chi-square=862.003 and Sig. =.000. These indicated that
sufficient correlations were found within the correlation matrix for factor analysis to proceed.
The data were analyzed using Principle component analysis to acquire factors with eigenvalues
greater than one. Five factors were extracted using Varimax orthogonal rotation, which explained 84.326%
of the total variance. The first factor which accounted for 21.612% included information source items.
The second factor which accounted for 21.530% included information content items. The third factor
which accounted for 21.491% included professional ability as receiver trait items. The fourth factor
which accounted for 12.672% included degree of luxury consumer involvement items. The fifth factor
which accounted for 7.021% included motivations of luxury consumers items.
The instrument was examined to establish the constructs factor structures and reliability of scale.
Cronbach’s alpha coefficient was calculated as a measure of reliability. A Cronbach’s alpha of .70 would
be accepted to use as a guide for judging internal consistency and reliability. Here all construct
reliabilities (Cronbach’s alpha) were greater than .73. At this point, all scales were considered to be
reliable and valid measures of the constructs, which were shown in Table 2.
Table 2 Eigenvalues, Cumulative Variance and Cronbach’s Alpha Explained by Factors
% of Cumulative
Cronbach’s
Factor
Eigen-values % of Variance
Variance
alpha
Information source
5.520
21.612
21.612
0.8337
Information content
5.876
21.530
43.142
0.8562
Professional ability as receiver trait
5.582
21.491
64.633
0.8544
Degree of luxury consumer involvement
3.801
12.672
77.305
0.7697
Motivations of luxury consumers
1.911
7.021
84.326
0.7299

Then, five variables were analyzed with Multi regression method and the results were in Table 3. From
it, we know that information source significantly and positively influenced online reviews (p=0.028﹤0.05),
H2 was supported. Information content significantly and positively influenced online reviews (p=.000﹤
0.05), H3 was supported. Professional ability as receiver trait significantly and positively influenced online
reviews (p=0.024﹤0.05), H4 was supported. Degree of luxury consumer involvement significantly and
positively influenced online reviews (p=0.017﹤0.05), H5 was supported. Motivations of luxury consumers
didn’t significantly and positively influence online reviews (p=0.342﹥0.05), H6 wasn’t supported.
In summary, H1, H2, H3, H4 and H5 were supported; H6 wasn’t supported.
Table 3 Regression Model about Online Reviews
Regression Coefficient Standard Coefficient
information source
0.219
0.251
information content
0.367
0.398
professional ability as receiver trait
0.294
0.299
degree of luxury consumer involvement
0.129
0.153
Motivations of luxury consumers
0.025
0.039
R2
0.759
F Value
27.283
Sig.
0.000

T Value
2.643
4.192
2.287
0.943
7.208

P Value
0.028
0.000
0.024
0.017
0.342
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5 Conclusions
The paper is about the influence of online reviews to network purchase decisions in Chinese luxury.
It shows that information source, information content, professional ability as receiver trait, the degree of
luxury consumer involvement and public (or private) self-conscious motivations of luxury consumers
are main factors which influence online reviews to network purchase decisions in Chinese luxury. The
higher reliability of information source of luxury, the more influence to luxury purchase decisions by
network. The firmer information content of luxury, the more influence to luxury purchase decisions by
network. The higher professional ability of luxury consumers, the less influence of online reviews to
luxury purchase decisions by network. The higher degree of luxury consumer involvement, the more
influence of online reviews to luxury purchase decisions by network. In addition, the different
motivations between public self-conscious motivations and private self-conscious ones doesn’t
symbolize through different influencing of online reviews to luxury purchase decisions by network
although there exist two motivations. Consumers with whatever public self-conscious motivations or
private self-conscious ones don’t seem to be influenced only from their attitudes to online reviews when
they make decisions of luxury purchase by network.
The paper outlines ways to effectively promote network purchase decisions in Chinese luxury
through online reviews. However, the small sample size is a limitation. Another limitation is that all the
respondents came from Wuhan of China. The findings don’t generalize to the whole country. A closer
research should be taken with more samples on this topic.
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Abstract: This paper uses case analysis, literature search, and normative analysis to conduct the
research. The paper firstly analyzed case of digital music industry , Based on this case analyze, And put
forward two control model is the important factor for development of different digital right management.
On this basis, It is considered that initiative control model DRM, passive control model DRM are key
factors to analyze digital rights management, Then the paper thoroughly and systematically research the
mechanism of each key influencing control model on digital right management. At last, This paper draw
a conclusion that although these two ideal types of DRM are clearly discernible, in their usage they are
frequently combined and interact to further enhance the potential protection available to digital rights
holders.
Key words: Digital Right Management; Initiative Control Model DRM; Passive Control Model DRM

1 Introduction
Despite its technological sophistication, it is not completely evident that DRM represents a
relatively comprehensive technical fix to the problem of piracy of content. A famous paper by
employees of Microsoft although, explicitly noting that the conclusions may not be those of their
employer suggested that the spread of what they refer to as the dark-net of illegal content transfers and
interactions:
... will continue to exist and provide low-cost high- quality service to a large group of consumers.
This means that in many markets, the dark-net will be a competitor to legal commerce.[1]
The authors of this paper see the emergence of a two sector world of content distribution, one
where those wishing to remain legal interact and purchase content; and a sector where intellectual
property norms are essentially absent. In one sense this suggests that even passive DRM is merely a
technologically more robust form of initiative DRM, rather than an absolute technical suppression of
unacceptable behaviour. Thus, norms of consumption will remain a key element for any
rights-originated content or software business.
Unfortunately, A number of commentators perhaps most famously Lawrence Less have argued that
DRM and other linked control technologies may allow powerful industries to 'leverage' their control of
'real' markets into a control of virtual markets on the Internet. Control over specific technologies such as
computers or music players may lay the foundations for an expanded control over the Internet market
for linked resources such as software or music files. This argument has been subjected to an extensive
critique by Michael Strange, who argues that not only does Less mistakenly believe that DRM can be
perfected as regards its ability to control and/or constrain behaviour, Less-overstates the power and
domination of the major US Internet related corporations(most obviously American On-Line. Certainly,
the success various hackers have had in the last seven or eight years with by-passing or cracking various
forms of DRM suggests that DRM does little to constrain behaviour of the ICT adept user , but while
these cracks are widely distributed over the Internet, not all users want to use them. The less
technologically adept fear that downloading the unlocking device may infect their computer with other
unwanted mal-ware and, indeed, it may well do so, and of course many computer users do not really
understand how one might utilize these opportunities in any case.

2 An Example
In the last quarter of the twentieth century, the recorded music industry was patterned by
consolidation of the mass market, and now just four 'majors' currently dominate the global market for
recorded music: Sony & Universal Music Group, Warner Music Group, BMG Group and EMI Group.
These companies are part of larger entertainment conglomerates whose interests stretch from film
production to hardware manufacturing. Most accounts put their collective share of the global market for
recorded music at between 75% and 80%, and they remain overwhelmingly dominant in their main
markets.[2] But Digital technology have been change traditional music industry. While the problem of
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illegal downloading is currently as widespread, As easy for the normal consumer as the hyperbole from
the industry would have us believe, It is a completely clear that it is a problem. Therefore, The music
industry has also started to punish infringers. In September 2003, the Recording Industry Association of
America settled its case against a twelve year-old female student in Manhattan. it is possible that this
finally also alerted parents to the difference between their children watching TV and using a
Internet-enabled computer, and by doing so changed the social or home environment that young
consumers enjoy when surfing. Indeed, in the wake of the initiation and publicity around the music
industry lawsuits in 2013, US evidence suggests illegal downloads declined and CD sales began to
climb again (see, table 1),[3] The possibly indicating that previously illegal consumers were being
brought back into the fold. However, as with any complex consumer market such single factor causal
explanations, while neat are difficult if not impossible to substantiate.
Table 1 RIAA 's Sales Charts in 2013
Music Industry Brand

2013 Sales ( US$ million)

Change to Previous Year

Sony&Universal Music Group®

622

—11%

Warner Music Group®

424

—9%

BMG Group®

198

—6%

EMI Group®
103
Source: RIAA(U.S Recording Industry Association of American) annual report (2014).

－13%

3 Methodology and Analyze
Digital rights management, according to its defenders, merely enables copyright holders to finally
establish in real economic relations the rights they have always had in law. To this end. DRM first
attempts to control access to content, and then aims to either control, or at least monitor, subsequent use
most specifically, control or inhibition of unauthorized copying of accessed material. Although there are
two different trajectories that the development of DRM seems to follow in fulfilling the aim to enhance
the control and management of intellectual property in the new digital environment, these are far from
being the only options. For instance, systems approaches, which combine surveillance through unique
processor identifiers with digital on-line delivery for a single user, once the identifier has been
confirmed as legitimate customer, represent a trajectory that combines both approaches. Although these
two paths may not be mutually exclusive, nor represent the only developmental paths the technology can
and could follow, they do represent simply the key characteristics of the most used and developed
current technologies. [4]Therefore, I examine in more detail the two main types of DRM that have been
developed, which have termed initiative DRM and passive DRM in this paper (see, Table 2).
Table 2 The Two forms of Digital Right Management
Digital Right Management
Initiative
Passive
Character
Withholding
Monitoring
Advantages
Owners' control of all use
Flexible enforcement
right to read , fair-use, over-enforced Monitoring, Intrusive modes of surveillance,
Problems
rights
over-enforced rights
Threatens
Knowledge commons
Privacy
Example
Dedicated access
Shrink-wrap license

3.1 The passive control model of digital right management
The passive control model on the practices and norms inherited from the pre-Internet to pre-digital
age. The control is post-use, based on punishment for infringement, and the subsequent deterrence of
future possible infringers.Therefore, content owners may litigate where infringement has been detected,
and indeed passive DRM allows considerable possibilities for detecting usage. passive DRM often
deploys user registration, post-sale electronic advise of use, utilizing Intel's and other suppliers unique
processor serial number, for example, and also works with web-combers that can identify non-author
users. This is further facilitated by the increasing use of broadband and the practice of consumers
remaining on-line for long periods of activity. The ability to monitor activity is itself also part of a larger
issue regarding the enhanced possibilities for surveillance that ICTS and the Internet engender.
Therefore, content owners may litigate where infringement has been detected, and indeed passive DRM
allows considerable possibilities for detecting usage. The passive DRM often deploys user registration,
post-sale electronic advise of use,Intel's and other suppliers unique processor serial number, for example,
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and also works with web-combers that can identify non-author users. This is further facilitated by the
increasing use of broadband and the practice of consumers remaining on-lin e for long periods of
activity. The ability to monitor activity is itself also part of a larger issue regarding the enhanced
possibilities for surveillance that ICTS and the Internet engender.[5]
Nevertheless, while passive DRM may potentially enhance surveillance by content owners in their
bid to control and limit infringement, by virtue of being post-use, such control is still relatively open to
normative debate and mediation. There can be arguments about whether a certain use was legal, or if
illegal in a formal sense whether such use might be encompassed within accepted 'fair use' doctrine.
Additionally, due to the costs of legal action, small infringers may continue to act with little fear of
prosecution, though by contrast ,especially as recent actions by the US music industry indicate some
companies and industrial groups may seek to make examples of individual users for deterrent purposes,
The use of passive DRM may also constrict and abuse the rights of the user. As Corey Field has
demonstrated in the realm of music engraving software, the license agreement for many users reserves
the rights of the resulting file with the software manufacturers as regards digital distribution rights.
Hence, the use of the engraving software to transcribe a composition by the user in which their own
right resides produces a hybrid digital file, which the software manufacturer claims some ownership
rights over. This use of contract law to partially enclose the results of a technologies' use seems unlikely
to stand up in court, although few private users will likely wish to risk costly litigation to settle the
matter. Perhaps more likely, most users will not notice such constrictions and the software manufacturer
will no doubt be unlikely to prosecute infringements which cause little market impact.[6] However, once
a piece of music that has been engraved with the software becomes a major generator of income, some
fraught litigation is likely to follow.
Although passive DRM raises a number of serious issues, it still allows a relatively significant
space for some continued debate and discussion regards the public private balance. it continues to work
with the gray area of right at least partly intact. Because it involves the prosecution of infringers, there is
always some potential for the justice of any specific case and the relationship between the demands for
protection and historic 'fair-use' exceptions to be explored in court.
3.2 The initiative control model of digital right management
Unlike Passive DRM that continues to demonstrate some continuity with previous methods of
rights management, Initiative DRM is a technological fix to the problem of authorized copying; it is
intended to make unauthorized behaviour impossible, or perhaps more realistically, impossible for all
but those with well-developed technological skills. However, recognizing the difficulties that
technological fixes have encountered in the past from users with higher-order technological skills, the
content industries and their technology suppliers have sought to establish additional legal protection
from circumvention of their mechanisms for registering and constraining unauthorized usage. The
political pressure that these industries were able to mobilize led to the inclusion of such legal measures
in the WIPO Internet Treaties, and led to the robust anti-circumvention elements in both the US Digital
Millennium Copyright Act and the parallel EU Copyright Directive.
On the basis of the extent of previously enjoyed rights, it is most likely that the deployment of
Initiative DRM oyer-enforces the legitimate rights of rights owners and hence disturbs the relatively
settled norms which balanced private rights and the public knowledge commons. The development of
Initiative DRM technologies has therefore undermined the zone of accepted infringement, which
separated the public and private realms of knowledge and information the gray area. Technological
advances have transformed this zone in the past but have never managed to completely destroy it. The
emergence of consumer reproduction technologies that lowered the financial costs and quality problems
with copying are not new. However, for most of the history of copyright the private copying of
rights-protected sources has been either laborious or costly industry standard reproduction technologies
have been beyond the pocket of the individual, and hence there was little opportunity for individuals to
infringe content owners' rights in ways that presented a serious challenge to the business models
employed by the various content industries concerned.[7]
Perhaps the most important aspect in the development of Initiative DRM is that most of the significant
and important technological developments that have underpinned the development of the PC all preceded
the development and deployment of DRM. Hence, the inclusion of Initiative DRM in current systems
will always be incomplete as they are essentially a post-hoc addition to a technological architecture that is
relatively mature. Thus, the key devices on which Initiative DRM is likely to be deployed most
successfully are those devices that are currently still being developed, or which are still going through
successive technological revolutions, of which the key examples are e-book readers still relatively
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under-developed and games consoles that went through a period of development roughly parallel to DRM
itself, although fair-use issues are perhaps less socially important for computer games than for e-books.

4 Results
However, these aspects of the market for content are potentially and severely undermined by
digitization; time sensitive products with a short life can be copied and enter a 'secondary' market to
compete with continuing first sales. Thus, the scarcity that was constructed through the physicality of
the carrier alongside the system of IPRS is compromised by the possible unfettered use of digital
copying. Content goods including software can be sold, or passed on, as copies that are the same as the
originals, while the original purchaser retains a copy for their own use. Here the un rivalrous ness of
knowledge , the fact that two or more can use an idea at the same time without loss of utility. it is
reasserted, and the rights to control reproduction, which are central to protecting intellectual property,
are undermined. This has led many content providers and other suppliers of digital goods, such as
software to move toward a license model of supply, with no final sale, and thus no question of allowing
for an exhaustion of rights. Therefore, one of the key uses of DRM has been to establish continuing
control over copyrighted content goods and halt the problem of exhaustion of first-sale rights for digital
content owners. Or to put it a little differently, the content industries perceive the need to deploy DRM
as a key strategy for retaining and protecting the business models that predate the information revolution.
Digital Rights Management in this sense is not part of the digital revolution, but rather a bulwark against
its effects. This bulwark takes two main forms: initiative control, or passive control. [8]However,
although these two ideal types of DRM are clearly discernible, in their usage they are frequently
combined and interact to further enhance the potential protection available to rights holders.

5 Conclusion
The intent of DRM technologies is to manage rights to view or access, and subsequently to use or
even copy, digital products or services; it is intended to serve the interests of the producer or owners, not
the users. This reflects the pervasive perception that the Internet is an essentially unmanageable realm
where content users, and the companies who provide them with technologies to reproduce products from
original content, are a major challenge to the ability of rights' holders to profit from their products and
services. Indeed, the general perception on the side of the content companies is that, as with other
information and communications technologies, technical advances continue to outpace the law's ability
to regulate the issues they raise. To some extent this is a response to an age that has already faded;
although there is still some difficulty regulating and managing the Internet, the frontier years of a willful
absence of regulation have long passed. Nevertheless, supporters of DRM frequently stress the difficulty
of governing the Internet to support the use of technical means of rights management. [9]This is to say,
content and knowledge industry representatives frequently invoke the dangers of the past of the
Internet's early years to shape the protections and practices that the more extensive regulatory structure
now in place enables them to implement.
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Abstract: This paper introduces the status of subject service, analyzes the dynamic mechanism of
subject service innovation, including technology-driven, interest-driven, demand-driven, policy-driven,
and proposes three modes of embedded service in ubiquitous library environment: embedding in the
environment of teaching and learning to carry out embedded information literacy education; integrating
into scientific research teams to provide embedded scientific research; lending humans as books to carry
out living library service.
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Embedded librarian

1 Introduction
Library of University of Nebraska established branch library and set subject librarian in 1950,
which is the originator of subject service. Currently research of subject service focuses on subject
librarian, subject information gateway and other forms of subject service.
Subject librarian is the most common form of subject service, lots of university libraries, research
libraries and public libraries set subject librarians, such as liaison librarians in library of Kent State
University. Subject librarians walk out the library building to enhance service quality. From May 25
through June 8, 2007, Susan Sharpless Smith and Lynn Sutton from the Z. Smith Reynolds Library of
Wake Forest University in Winston-Salem, North Carolina, accompanied faculty and students from the
sociology course “Social Stratification in the Deep South” on a tour of the American South, focusing on
the race, class, and gender issues that have long divided the region [1]. 14 informationists on staff at the
NIH library are involved in 28 different groups at NIH [2]. Diane Cooper worked with components of the
inter-institute Endocrinology Program (including NICHD’s Developmental Endocrinology Branch,
Pediatric Endocrinology Branch and NIDDK’s Clinical Endocrinology Branch), and meet frequently
with mentor Alejandro “Alex” Ayala, an endocrine clinician with NICHD in his office. Doug Joubert
worked with a group from the CIT Mathematical and Statistical Computing Laboratory (MSCL), led by
lab chief Peter Munson. Joubert became informationist and spend about 50 percent of his work time on
data analysis for MSCL in the lab.
Subject information gateway mainly establishes information platform integrating information
resources, tools and services of specific subject area to provide one-to-many interactive service. With
DESIRE Project Phase Ⅰ upgrading to DESIRE Project Phase Ⅱ from 1996 to 2001, subject
information gateway becomes popular in Europe and gradually spreads to all over the world. The typical
subject information gateway includes Social Science Subject Information Gateway (SOSIG) crated by
University of Bristol in 1994, Geography subject information gateway (Geo-Guide) developed by
University of Gottingen, and Librarians’ Index to the Internet (LII) created by University of California.
The influential site includes Resource Discovery Network (RDN) established by eight subject
information gateways in 1999, and NOVA Gate crated by five EU countries (Denmark, Iceland, Finland,
Norway and Sweden) [3].
Libraries explore other forms of subject service practice, different with these two forms. As early as
1981, Library of Carnegie Mellon University pioneered the “tracking service”, and then Library of Ohio
University launched “network librarian and free guide”, which are preliminary attempt of subject service
[4]
. Library of Oxford University is committed to my library service, providing “Ref Works” -Personal
Bibliographic Management Software1. Simon Fraser University uses library portal to provide “Browse
Research Guides: Subject Research” to improve subject navigation service 2 . Stanford University
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Libraries provides a variety of types of academic computing and technology support to enhance quality
of teaching and research1.

2 Dynamic Mechanism of Subject Service Innovation
2.1 Technology-driven
Globalization and IT are two accelerators of innovation. Kathy Ishizuka, technical editor of School
Library Journal, published “SLJ’s Top Ten 2011: Technology” in December 2, 20112. The paper pointed
out that technology has brought many challenges to the libraries, such as e-book reading, data curation,
resources accessibility, social media tools have galvanized educators, and mobile devices are altering the
very context of learning. Storing, reading, videos, music, etc. walk into the cloud era and personal cloud
service becomes a trend. So if library fails to respond to challenges brought by technological change and
social change, and its survival must be threatened.
2.2 Interest-driven
Construction and development of university library mainly rely on financial support from the
government and university. In order to secure more funds for development, provide more opportunities
for librarians to attend academic exchange and training, and as well as to obtain more praise from
teachers and students, “academic libraries must prove their values to the academic institutions they serve”
[5]
. No first-class libraries, no first-class universities. Library development and the university
development share weal and woe, and stand through thick and thin together. Whether an academic
university or research university, it must have a library of high quality, efficient service for support. In
order to move forward, university must push library to walk on the forefront of the era.
2.3 Demand-driven
Open Access movement is in full swing, bring disruptive impact on research libraries. SCOAP3 is
converting key journals in the field of High-Energy Physics to Open Access at no cost for authors.
SCOAP3 has started in January 1st 2014. Baishideng Publishing Group Inc currently publishes 43
printed or online journals, 21 of which are indexed Directory of Open Access Journals databases.
Harvard University, MIT, Duke University, University of California, and other well-known universities
have made a rapid response, promulgate specific policies and initiatives of Open Access. “First China
Open Access Week” started on October 2012, major research institutes and university libraries
co-founded China expert group to promote institutional repository to jointly promote institutional
repository in Chinese scientific research institutions [6]. At the same time arXiv.org work group was set
up which provides preprint service to improve the utilization of arXiv.org.
Although Open Access movement alleviates the crisis of soaring prices of academic journals,
improves the convenience of access to resources, but also reduces the dependence of researchers on
library resources, diffluences the library users, and to some extent weakens the information intermediary
role of libraries. Facing search engines, open access, social media, libraries’ reading service, circulation
service, copy service and interlibrary loan service have lost part value. So in order to attract users of new
generation in the context omnimedia, libraries should change service.
2.4 Policy-driven
As the outdated concepts, contents and methods, and dilemma of quality-oriented education,
“Long-term Education Reform and Development Plan” clearly proposes to accelerate education reform,
implement the strategy of rejuvenating China through science and technology, and speed up the
education informationization construction [6]. Global Education First Initiative aims to give a “big push”
to the global movement for education. Chairman Xi Jinping confirms that China will always give high
priority to the development of education, expand investment, and develop national education and
lifelong education. As libraries’ development strategies reflect national education development strategy,
so university libraries should change according to national education policy. The factors of dynamic
mechanism influence each other, and promote the development of subject service innovation, as shown
in Figure 1.

1
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Dynamic Mechanism of Subject Service Innovation

3 Subkject Service Innovation in Ubiquitous Knowledge Environment
3.1 Embedding into the environment of teaching and learning to carry out embedded information
literacy education
With the development of E-teaching、E-learning, the environment of teaching and learning is
gradually being digitized, users are accustomed to getting information support service and information
assurance service in the process of their teaching and learning activities. Embedding into the
environment of teaching and learning to carry out embedded information literacy education, is becoming
the innovation model of subject service under ubiquitous knowledge environment.
Librarian Kari D. Weaver [7] of University of South Carolina - Aiken embedded into “Basic Oral
Communication Course”, integrating information literacy into oral communication, panel debate and the
final exam, and created information search activities for each lecture. This collaborative effort is seen as
a means of improving the informational literacy skills of Tuskegee University students.
Tuskegee University Library embedded library resources and services, retrieval type construction,
database selection, evaluation of network information resources, and plagiarism to the course “Human
Behavior and Social Environment”1.
Library of Chinese University of Hong Kong embedded the course “LIB101 Information Literacy
Skills in Business”, “LIB102 Information Literacy Skills in Education” 2 into Moodle @ CUHK
teaching platform for the students of business administration majors and education majors. The course
included preparation of information collecting, retrieval type construction, and skills of how to select,
search and evaluate information.
Shanghai Normal University Library embedded the training seminars “Freshmen training”,
“methods and skills of foreign language database retrieval”, “introduction of search engines”,
“exploitation and utilization of tacit web resources”, “information resources retrieval and submission
instruction” into the Moodle platform [8].
3.2 Integrating into scientific research teams to provide embedded scientific research
Under ubiquitous knowledge environment, librarians walk out library building, and embed into
scientific research teams to provide overall knowledge service, from project selection 、 project
application、project research、project evaluation to research achievement transformation, including
research background, latest research progress of peers and emerging research fields.
Librarian Doug Joubert [2] of NIH library has been stayed at the Mathematics and Statistics
Computing Laboratory (MSCL) of Information Technology Center for data analysis.
Kresge Library of University of Michigan integrated into Multidisciplinary Action Program to help
collecting project-related information, and guide MBA students to solve specific problems or making
specific proposals for sponsors [9].
Information Center of Shanghai Institute for Biological Science Life has embedded subject service
into research groups, and set several subject librarians according to specific research fields: space
1
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biology, antibodies, diabetes, bio-energy, avian flu, etc1.
Librarian Tang Lihua [10] of Shanghai Jiaotong University embedded into Professor Liu Shilin’s
research project “China Metropolitanization Advancement Report”, and hosted “Metropolitanization
academic information” section in biannual journal “China Metropolitanization Cultural Studies”.
3.3 Taking humans as books to launch living library subject service
Living library is different from traditional forms of library services, and it treats the user as a
carrier of knowledge to achieve knowledge transmission and knowledge sharing. Living library
establishes a bridge between users and subject experts. It has created a new form of subject service, and
improved the effect of subject service, user engagement and service influence. In recent years, living
library is increasingly inclined to professional field, moving into subject-based, knowledge-based.
Living Library activities of Douglas College Library in 2010 include: Japan and mainland China's
education, musicology, anthropology/sociology, archeology, environment and paleontology,
international politics and American politics, mental health law and policy, insect biology and ecology,
genealogy, etc2. The themes of human library activities of Arkansas State University in 2012 involve
travel, culture and industry, personal interests, etc3.
“IC2-based innovation support program - Living Library” which is organized by Library of
Shanghai Jiaotong University is divided into five themes: study aboard, postgraduate examination,
internship (work), English study, science research. Living library activities of Shanghai Tongji
University Library involve foreign language study, university life, Shanghai World Expo and Chinese
culture four themes.
Living Library of Jiangsu University Library refers to postgraduate examination, postgraduate
recommendation, employment and science research. “Real books” of Guangdong University of Foreign
Studies Library involve English language literature, management, career planning, law, library services
and other topics.

4 Conclusion
Ubiquitous knowledge environment provides more convenient environment and conditions for
library subject service, but access to a variety of information resources is the most important thing for
the users. Libraries should focus on cooperating with teaching and research, maintain and expand
subject service channels, embed into research teams, and involve into the whole process of science
research, and finally become irreplaceable. Libraries should establish user-oriented and service-oriented
evaluation system, exert the role of guides and stimulation and protect the enthusiasm of subject
librarians to promote the rapid development of subject service.
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Abstract: “Administrative approval is a necessary pre-management tool to control the market failures
and lacking of social discipline etc in economic and social development in China.” The reform of the
system of administrative approval in our country began in November first, 2002, State Department
clearly wanted to cancel as many as 789 administrative approval items. After that, the reform of the
system of administrative approval carried out eight stages in succession. However, it still behind by
economic and social development. The reform of the system of administrative approval can not be done
overnight, the article intends to develop a type of feasible administrative approval standard in China via
conducting the type analysis of administrative approval.
Key words: Administrative approval; Typed; License; Regulation

1 Introduction
Administrative approval in China has been had no definite definition, “the so-called administrative
approval refers to an administrative act that the government administrative system gives it the right to or
interest to a particular legal status or legal prohibition shall not be permitted in the extensa field of
administrative act at the request of the parties.” On December 2001, in order to unify the standard of
reform of the system of administrative approval, the state council trial reform group issued “Principles
on the implementation of the administrative approval system reform needs to grasp a few questions”
(hereinafter referred to as the “problem”) in which define the administrative approval as “administrative
approval authorities (including the other organizations who have administrative approval authority)
permit natural persons, legal persons or other organizations to conduct certain activities, recognition of
their qualifications qualifications, identify specific civil relationship or a specific civil rights and
behavior incapacitated under their application in accordance with law upon the law review. What is
administrative approval, what is the relationship between administrative approval and administrative
license is still not clear in China.
At the beginning of the reform of the system of administrative approval in China, more
representative view is “administrative approval is administrative license.”1 China’s “Administrative
Licensing Law” adopt this view that administrative approval is administrative license to conclude the
argument between administrative approval and administrative license. However, article III of
“Administrative Licensing Law” set forth the exclusivity provisions, “relevant administrative authorities
approve to administration personnel, finance, foreign affairs and other matters to other authorities or
institutions directly under their management does not apply to the law. During the implementation
process of the law, a large number of administrative approval separated from administrative license in
the name of non-administrative license approval (as shown in Figure 1), which result in constantly
shrinking of the range of “Administrative Licensing Law” administrative approval and administrative
license have substantial separation.
Non-administrative
License Approval

Administrative License
Figure 1

During the implementation process of the administrative approval system reform in China,
non-administrative license approval and administrative license change from a pair of complementary
concepts to a pair of cross concept slowly (as shown in Figure 2) because of the expanding of
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administrative approval discretion and rent-seeking space. Then how to regulate the shaded areas which
is called “gray zone”? So conducting the type analysis of administrative approval has its significance.

Non-administrative
License Approval

Administrative License

Figure 2

2 The Type analysis of Administrative Approval in China
The type analysis is a way to research questions. It takes fundamental characteristics as standard to
divide the study subjects. The type analysis is type system composed by different intrinsic element types
form from classified according to certain criteria of the approximately same external characteristics
empirical facts and social phenomena. The type analysis is able to compensate the lack of abstraction of
legal concepts.
In China, administrative approval and administrative license are the same in legislation, but in
practice, the separation of administrative approval and administrative license is not accidental. Song
Shiming the Professor of Chinese Public Administration Department of Research of the National School
of Administration believes that in a certain sense, the existence of non-administrative approval items is
also to facilitate the sector management, but objectively escapes from the strict norms of administrative
license. Resolving this conflict is the key to the reform of administrative approval.
Aims to solve the following two questions via conducting the type analysis of administrative
approval in this paper:
2.1 Setting clear boundaries between approval and license, perfect butt legalization
In China, administrative license under the adjustment of “Administrative Licensing Law”, while
the lower legalization level of administrative approval, which mostly set by normative documents
following rules and below. Thus, administrative approval leave a space for administrative approval
authority which is uncontrolled by the law. especially the lack of clear boundaries between concepts, a
lot of typical administrative license include in administrative approval to break through the legislative
limitations, and the remaining atypical license can not butt in legalization.
Administrative approval system under the planned economy gives great powers and interests to
some administrative authorities. Minority administrative authorities take the administrative approval as a
means of income generation driven by the Sectoral interests, but the power is limited by the
“Administrative Licensing Law”. Some have even been deprived of, even given some power but also
the corresponding obligations and responsibilities, which makes some long-term benefit administrative
authorities difficult to adapt.a few departments make use of the ill-defined between administrative
approval and administrative license on the scope, use the project does not belong to the administrative
license items as a cloak for escaping from the “Administrative Licensing Law” to remain the power and
interests.
In China, the larger number of administrative approval does not belong to the administrative
license, whether on set permissions or on the implementation of the program are not subject to
“Administrative Licensing Law”, completely divorced from “Administrative Licensing Law”. And it
becomes a seriously effort which eroded the power of the implementation of “Administrative Licensing
Law” in reality. Professor Luo Meiying pointed out that Administrative approval have the substance of
administrative license, but under the guise of non-administrative license, therefore, they can openly
break through the limitations legality of the “Administrative Licensing Law”. The boundaries between
the approval and license will be clear by conducting the type analysis of administrative approval, which
resolutely prevent the behaviour that administrative license include in administrative approval to
circumvent the law.
2.2 Limiting the administrative approval discretion, prevent the breeding of corruption
Administrative approval in China is generally considered to be some of the approval items under
the “red tape”, and this is also the “gray zone” of executive power. In the administrative approval, since
there is no clear legal provisions, restricting and supervising the right to government administrative
approval is relatively weak, while administrative discretion is greater, the abuse of power leading to a
larger space, also susceptible to corruption.
Origins of administrative discretion can be traced back to the modern “welfare state” idea
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generation. Although it is still lacking of a consensus definition, but from the basic content point of view,
the administrative discretion contain at least the following two characteristics: first, administrative
discretion is expressly or impliedly conferred by law, which strictly distinct from administrative ultra
vires; second, the “free” of administrative discretion is relative, which is the limited freedom under the
rule.
According to various changes, sometimes it is necessary to recognize the expertise and experience
of the administrative authorities for achieving legal purpose. Because of this situation, within a certain
range of law, administrative authorities have specific judgments and selection space is acknowledged.
Thus, totally abolish the administrative discretion is impossible.
Category
Internal and
personal type

Internal and
property type

Internal
personal
property type

External
personal type

External
property type

External
Personal
property type

Table 1
Common approval items list
Relevant administrative authorities approve to administration personnel and other matters to other
authorities or institutions directly under their management in China.
Such as the national civil service recruitment; SOE managers appointments and dismissals.
Including the approval terms of reference given to the establishment of institutions or
qualification approvals etc.
Relevant administrative authorities approve to finance and other matters to other authorities or
institutions directly under their management in China.
Such as the administrative organ disposal of assets and other state-owned enterprises as investor
etc.
Government, as the property owner, approve to asset management.
Such as approval of changes in the state-owned railway enterprise property rights etc.
1、Relevant administrative authorities approve to foreign affairs and other matters to other
authorities or institutions directly under their management in China.
Such as the approval of other procurement methods except open tender, long-term economic and
social development plan under “Government Procurement Law” etc.
2、Approval of controlling plan, planning and regulatory matters within the purview of the
administrative authorities in China.
Such as approval of the Science and Technology Plan Project implementing by Ministry of
Science and Technology etc.
1、Approval of identify specific legal facts in China.
Such as approval of Treatment of social security benefits matters (personal), related injuries etc.
2、Approval of confirming the identity or qualifications of administrative counterpart in China.
Such as Household registration; temporary residence permits issued; newborn households
reporting etc.
3、Approval of confirming the relative rights and civil relations of administrative counterpart in
China.
Such as real estate ownership registration, mortgage registration, patenting, trademark
registration, marriage registration, adoption registration etc.
4、Approval of identifying specific industry qualification, eligibility in China.
Such as production enterprises qualification of School Milk etc.
5、Approval of setting specific duties, granting specific honors in China.
Such as approval of Ministerial Honor recognition program etc.
1、Approval of assessment qualification, awarded the title (property) in China.
Such as national, provincial science and technology business incubator finds, also includes
provincial key middle school assessment, the provincial agricultural recognized brand, provincial
green building rating etc.
2、Approval of tax relief or other financial enjoy preferential treatment (property) in China.
Such as approval of export rebate exemption, the western region to enjoy preferential tax policies
for enterprises etc.
1、Approval of culture, broadcasting, journalism, publishing, ethnic and religious policy matters in
China.
Such as approval of overseas person to participate in radio and television program production;
catalog of special items adjustment etc.
2、Approval of mandatory filing matters in China.
Such as the record of construction of fire protection design, energy conservation assessment etc.

Public authority must be restraint and supervision, which has become a consensus. As the most
active of public authority, administrative discretion need be effectively controlled. Power limited is not
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only negative feed back control, but also the positive Feed forward. feed in control. In modern
controlling mechanism, the positive control may be more meaningful than the negative control.
By conducting the type analysis of administrative approval in China, reaching the purpose of
limiting the administrative approval discretion, to prevent the breeding of corruption.
First of all, the standard of distinct administrative approval and administrative license is to
distinguish whether “allowed to engage in certain activities” or “grant specific benefits or confirm
specific qualifications”. The former belongs to license which is not within the scope of this article, the
latter belongs to approval.
Secondly, the object of administrative approval usually are administrative authorities and
institutions directly under their management or administrative counterpart. From this, administrative
approval can be divided into internal and external two type by the standard of the different legal status
of administrative approval objects.
Thirdly, the different administrative approval have different nature. To classify its nature whether
the contents of the property interests, administrative approval can be divided into personal type, property
type, personal and property type.

3 Administrative Approval Regulation in China
3.1 Administrative approval which can include in the internal management of the government
items
All internal type of administrative approval in table 1 shall be classified within the government
management issues, no longer as an administrative approval. Take national civil service recruitment as
an example, in accordance with the “Civil Law”, “national civil service recruitment examination and
approval ” of the matter itself belongs to the appropriate civil authorities functions, which can be carried
out in accordance with the statutory civil recruiting process, do not continue to serve as chief approval.
“economic and social development and long-term planning approval ” and “administrative institution
charges for approval”, which attributed to Municipal Development and Reform Commission, “received
the approval of military cadres ” and “social security card issuing approval” which attributed to City and
Social Council are also told the same. In China, these belonged to government approval matters of
internal management should be canceled. They should be determined as functions of government
departments, no longer as a community-oriented, enterprise administrative approval.
3.2 Administrative approval which can adjust to be administrative license according to the law
In accordance with the “Administrative Licensing Law” provisions of article XII, those matters
which can rise through the legislative process for the administrative license should be adjusted to the
administrative license law. The Matters covered in the second items of external and property type of
administrative approval and the first items of external type of personal property administrative approval
on the table are all belonging to this category.
3.3 Administrative approval which can decentralize
The administrative examination and approval in China which can be self-treated or managed by
lower administrative agencies, trade associations and other intermediary agencies could be decentralized.
This category includes external type 1, 2, 3 personal type of administrative approval items of personal
property as well as external type 1 type of administrative approval items listed in Table I. Municipal
Science and Technology Commission, for example, “social forces to set up Science and Technology
Award for approval” by Science and Technology Association to organize themselves; quality
supervision bureau “fair cotton quality inspection approval,” Human Resources and Social Council
“related injuries” can apply to professional organizations.
3.4 Administrative approval which can be canceled
In China, there are a considerable number of administrative approval are revocable. They are
mainly external and personal type of administrative approval items 4, 5 and related matters external type
property type administrative approval items first listed in Table 1. Such is their own business or personal
matters can determine, there is no need to continue government approval, should be canceled. Such as
the Urban Development and Reform Commission of the School Milk production enterprises
qualification; provincial key middle school assessment; national high-tech industrial development
project approval which does not require central government investment, and there are no special
provisions relating to them, etc. Canceling these matters for approval will limit the government “visible
hand” of the main micro excessive intervention, not only helps to reduce unnecessary intermediate links,
implementing incentives, releasing vitality of the market, but also to mobilize the enthusiasm of the
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production and operation of enterprises.

4 Conclusion
Through conducting the type analysis of administrative approval in China, we can put forward a
newly type standard to distinguish approval and license in theory. However, the type standard has not
been put into practice, its practical significance and practical value is unknown. Practice is the sole
criterion for testing the type standard.
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Abstract: The coordination of administrative and judicial systems is the dominant mode of intellectual
property protection in China. In the process of strengthening the construction of service-oriented
government and good governance in China, the executors of intellectual property protection have a
diversification trend. According to the good lesson of NGO in American, it shows to be a good and
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aggregation in the intellectual property rights protection in China through re-examination of the role of
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1 Introduction
The protection of intellectual property rights refers to the protection of intellectual property rights
through legal, administrative and economic means, converting the culture, technology and other
intellectual advantages into advantages of property rights, and so enhancing the soft power of national
development.
In China, central government proposed "building an innovation oriented country, enhance the
capability of independent innovation country". Independent innovation and intellectual property
protection are essentially inseparable. It has been proved that intellectual property protection is always
the best way to promote innovation. [1]Stronger rights protection always means higher innovation levels.
China has initially established the way of coordination of administrative and judicial protection for IP
rights .This played an important role of the healthy development of Intellectual property.
Since reform and opening up, great changes have appeared in the political, economic and social
fields. The social organizations appeared to a diversification trend, that only relying on the government
to the protection of intellectual property rights could not meet the needs of social development. Reality
calls for non- governmental organization to participate in the protection of intellectual property rights.
In this paper, the author will attempt to clarify the roles of non-governmental organizations (NGO)
in intellectual property protection of China, and to undertake an analysis of problems NGO involved in
intellectual property protection, and to drawing good lesson of NGO in American. Finally, I attempt to
design the NGO participate path to give full play to their protection abilities.

2 Roles of NGOs in the IP Protection of China
Non governmental organizations, who participate in the protection of intellectual property rights,
are generally funded by government, enterprises and social donations. Conforming to the public
interests, NGO have common or similar goals: to ensure, maintain and increase the protection of
intellectual property rights, to maximize the interests of intellectual property rights, as well as to
promote intellectual property work. On the basis of behavior selection under oriented object, the
non-governmental organization in china plays a special role.
2.1 Supervisor to government protection
As we know, the government protection in China is mainly the coordination of administrative and
judicial systems. The government represents the public authority, and has a powerful executive force.
But if lacking of social supervision from the interests bodies, the strong power will inevitably lead to the
spreading phenomenon of "government failure" Tocqueville and Dahl emphasized in their ideas of
"social counterweight" in modern democracy, that a pluralistic society, composed of various
independent and autonomous communities, can constitute a "social restriction of rights". [2]Based on the
characteristics of organizations, non-governmental organizations can effectively achieve the supervision
of government protection.
2.2 Undertaker of government’s protection function
"Central Committee of the Chinese Communist Party on the twelfth proposal for the five- year plan
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for national economic and social development " put forward clearly, to further transform government
functions, and reduce government intervention in microeconomic activities, pay attention to "foster and
support and legally manage social organizations, supporting and guiding their participation in social
management and services", which indicates that during the period of "Twelfth Five Year Plan", the
government began to transfer its non core functions to the non government organization. The protection
of intellectual property rights has the public service attributes, by undertaking the functions of the
government, non-governmental organizations realize the benign interaction with government, market
and society, and promote the healthy functioning of the intellectual property rights protection system. So,
NGO is the undertaker of government’s protection function.
2.3 Shaper of the concept of intellectual property protection
Weather the intellectual property protection is good or not, has become an important evaluation
factor in international investment and trade. Good intellectual property protections and status is not only
the prerequisite of cultural products introduction, but an environmental factors for foreign investment
cooperation. [3] The idea of intellectual property protection directly reflects the status of protection. The
Chinese government has long been the shaper of intellectual property protection. A national strategy for
intellectual property rights has been formulated and implemented to strengthen protection for them in
China, where, as many as 33 central departments and agencies participated in determining the strategic.
But NGO has more advantages in shaping idea of IP protection, for its folk character increase the depth
and breadth of participation, being more public value orientation.
2.4 Protector of intellectual property rights
The intellectual property rights owner refers to the individual or organization, owning the
intellectual property fruit, and enjoying the intellectual property rights. Intellectual property right is a
private right, when its protection concerns public interest, it would be incorporated into the field of
public rights protection. NGO, with non- government property, can be a better expresser for intellectual
property owner’s interests. Their interests expression embody in three ways: First, by effecting strategic
decision and tactical choice of public rights protection, realize the interaction between public right and
private right as well as the balance of interests; Second, by promoting the private right ‘s self protection,
strengthening information service, and further trade self-regulation, protecting intellectual property
rights; Third, by resolving the communication obstacles to the “tort” and “victims”, and effectively
participating in this industry intellectual property disputes, play a positive role in. achieving the purpose
of intellectual property system and saving the judicial resources. [4]
2.5 Linkman of international intellectual property protection
Unlike the international game between governments, the non-governmental organizations, as civil
societies, can more realize equal exchange and fair negotiation. “For China, in handling Sino-US
intellectual property rights disputes, traditional mode of ‘Governments VS Governments’ is obviously
difficult to work We should convert into the mode of ‘Government-society VS Government-society’.
This means that, except for public diplomacy at the official level and the strengthening of intellectual
property legislation and enforcement, we should commit to establishing China's own intellectual
property institutions of civil society, so as to conduct full and reciprocal exchanges with United States
and civil society institutions, in particular with IIPA.” Non-governmental organizations in participating
actively in international exchanges and cooperation, is a new way to resolve international ip disputes,
and safeguard China's ip interests .

3 Problems NGO facing in Ip Protection of China
3.1 Lack of legal norms
Law is guidelines for protection of intellectual property rights, whose absence directly lead the
involvement of non-governmental organizations to be in an awkward position. Lack of legal norms lie in
two levels: one is the lack of relevant legislation on non-governmental organizations, characterized by
absence of legislation on small NGOs such as grass-roots NGO; the second is the lag of legislation
related to intellectual property right, embodied in unresponsive updating laws for protection of new
industries and technology innovation .specification update. Combination in two levels made NGOs
difficult to effectively participate in the protection of intellectual property rights by laws.
3.2 Unclear mechanisms of participation
In the protection of intellectual property rights, the administrative protection and judicial protection
coexist. The intellectual property management, centered with government, is mandatory rigid and closed.
[5]
It does not allow any other social organizations to share its public power and authority, mainly.
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Governments’ control desire, make some departments and officials are worried that the participation of
non-governmental organizations will affect their dominant position. China is now vigorously promoting
the involvement of non-governmental organizations, however, under the influence of the traditional
system, the mechanisms of participation including the participator, field and process is not clear, leading
to low efficiency, and even negative benefits.
3.3 Poor autonomous ability
Intellectual property protection role of NGOs is not prominent, admittedly, there are a large number
of external causes, but from the inside, “Many defects exist, such as few in number, uneven
development, variable quality, low and single service, which can not meet the need for effective use of
intellectual property rights”.[6] First of all, non-governmental organizations, whose mission as
intellectual property rights protection, are in small quantities, compact in scale, can hardly absorb the
social resources. Secondly, shortage of professionals, make NGOs service standard low, difficult to
provide professional service. Thirdly, irregularity of internal management cause NGOs’ value distorted
in practice, degenerate ethics and failing norms in honesty.
3.4 Low degree of internationalization
In negotiations and exchange of international intellectual property protection, participants from
China were mainly Chinese governments, while NGOs of china seldom participated in. This may relates
to strict management policies to NGOs, also closely associated with the lack of international
professionals. In such cases, non-governmental organizations to participate in the international
protection of intellectual property rights, mainly negative coping, lack of positive and e proactive
protection.

4 Main Experience of America NGOs Intellectual Property Protection
In the highly-developed and perfect system of IP protection in United States, non-governmental
organizations, represented by the International Intellectual Property Alliance, play an important role. It
provides the experience and reference for NGOs of China. Because government’s policies directly affect
the interests of intellectual property holders, and therefore, NGOs, subject to intellectual property right
holders, attach great importance to cooperation with the Government. Through their delegate’s lobbying,
advocacy and other activities, they affect the Government's legislative and law enforcement activities.
Government also attached great importance to non-governmental organizations, kept close mutual
relations through policies, legislation and specific support measures. In 2004 AEI-Brookings Joint
Center for Regulatory Studies participated in the study on intellectual property protection, and formatted
the Report of Frontier Industry Intellectual Property, which did a profound impact on American
Government policy choices. [7]
In United States, there is large number of NGOS involved in intellectual property rights protection,
which is widely distributed. Seen from the function, they can be divided into two main groups: one is
specializing in intellectual property protection, including the international intellectual property Alliance,
International Trademark Association; another undertake partial intellectual property protection,
including chambers of Commerce, trade associations, bar associations and so forth. From the point of
view of industry distribution, because of intellectual property rights playing a dominant role in the
United States economy, NGO serving for intellectual property protection distribute in almost every
industry.
Being responsible for aggregating intellectual property interests, NGO has taken effective and
feasible methods, generally including following several types: promoting representatives to join in
government Committee, in participation of developing Bill or advisory work; researching on some
domestic or international problem, and forming written report and conclusions, or manufacturing related
opinion to effect Government action; collecting related information, as government reference;
strengthening communication of Government, enterprises and the masses, and through shaping values
and industry self-discipline to achieve basic trust .
When first established, NGO of United States has made a clear international strategy target, and
modified the focuses on intellectual property protection in accordance with changes of US policy act
and the constantly development of Science and technology. After the negotiation of “TRIPS” agreement
and bilateral or multilateral negotiations, US formulated and implemented article 301 and 337, and
strengthened sanctions against infringements of intellectual property rights by foreign companies. [8] For
example, the international intellectual property Alliance, founded in 1984, mainly on behalf of the
copyright-based industries, its purpose is through the adoption of bilateral and multilateral measures to
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promote international protection for copyright works. To safeguard alliance’s interests, every year the
copyright issues of the United States and other countries would be commented in the form of a written
report. In addition, the United States Chamber of Commerce, the International Trademark Association
has a very strong international influence.

5 Path of Chinese GNO to Participate Ip Protection
To achieve optimization of the protection of intellectual property rights, NGOs must be based on
the current problems, strive for public support, choose reasonable path, and to make themselves conform
to their specific role. Only by these, can NGOs give full play of functions in intellectual property
protection. ( see below )
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5.1 Creating perfect laws
Through the work of legislation and judicial interpretation, we should clear the following: first of
all, on the basis of identifying NGO’s status, to confirm that NGO involving in the administration of
justice protection and non-government-led social protection model is legal. Secondly, to stipulate the
fields, styles, and procedures in the NGO’s participation and the non-government-led mode, and under
the laws and regulations, achieve the plural interaction. Third, timely protect the new intellectual
property of emerging strategic industries, such as new materials and new energy.
5.2 Making clear participation mechanism
With the promotion of social organizations pluralism and concepts of good governance, to realize
multiple protection from the administrative, judicial and NGO will be the goal of protecting intellectual
property in China. Therefore, the NGO’s roles in different fields must be clearly defined, and the
participating procedure must be designed. First, define the roles of NGO in different fields. By
identifying the dominant and auxiliary fields of NGO, and system design, realize effective interaction
between the executive and judicial branch and NGO. Second, set up procedure for non-governmental
organizations to participate in the program. Center for promoting the protection of intellectual property
rights, trade association or Chamber of Commerce, are widely involved in intellectual property rights
applications, play an active protection. In the fields of application, use, assessment, rights.
5.3 Cultivating autonomous abilities
Fostering autonomy requires both external strengthening from Government and NGO' intranet
perfect. From the Government's point of view, firstly, the management system of NGO should be
strengthened and innovated. Using registration, business management and inspection, regularize their
behaviors. Through a third-party assessment, improve social credibility, and lead the trend of the
participation of non-governmental organizations. Secondly, service system of NGO should be innovated.
For example, to set up NGO incubator, helping intellectual property rights Center and intellectual
property assessment centre, to develop a cadre of non-governmental organizations who master the
expertise. From the perspective of NGO: firstly, they must attach importance to internal management,
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and strengthen the capacity of intellectual property protection of internal staff by training. Secondly,
through the industry self-regulation, promote all parties to observe law and discipline, enhance their
credibility.
5.4 Expanding international exchanges and cooperation in space
NGOs should participate in the intellectual property protection as an independent role or
government assistant, because that can avoid politicizing the ip disputes, and enhance the abilities of
consultations and negotiations between nations. Thus, it is necessary, to establish an international
service platform, where, under the guidance of the government, the administrative, the judicial and
market organizations can jointly participate in ip protection, by using measures of registration, support,
supervision, evaluation and others, promote the effective international protection of intellectual property
rights. Through the registration, to define the NGO’s participation qualifications, fields and Behaviors;
By means of support, such as policies and financial assistance, to promote the non government
organization with a certain scale and brand advantages abroad; By means of supervision, to regularize
the international behaviors of non-governmental organizations, so as to conform to our national interests;
By assessing the effects of mission behavior of non government organization, and guide them to the
international development.

6 Conclusion
In China, intellectual property protection mainly depended on Government-led coordination of
administrative and judicial. However, this single protection mode could not effectively meet the need of
protecting intellectual property rights. Knowledge economy times calls for coordination of Government,
market and society in IP protection. Non-governmental organizations have come into being at the
request of political reforms, deepening of the market economy and the innovation of social management.
It can prevent government failure and market failure, protect public interest, and maximize the
intellectual property interests. Therefore, learning from foreign experience, making clear the roles and
features of non-governmental organizations, constructing the protection mode of non-governmental
organizations to participate in, will be conducive to integrate active participation of Government, market
and society, to raise the level of intellectual property protection and realize the strategic goal of
innovative country.
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Abstract:This study associates the relationship amongst the existing strategic orientations and service
dominant logic. The selection of four strategic orientations; that are Market Orientation (M-O),
Resource Orientation (R-O), Service Orientation (S-O) and Learning orientation (L-O) is made and brief
assumptions of each orientation is stated. The paper also shows how these selected four orientations
relate with the Service dominant logic (S-D-L). The main purpose of this paper is to present a
conceptual understanding regarding the association of the prevailing orientations with S-D-L.
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1 Introduction

The logic of service dominancy is regarded as a unifying concept for the field of marketing [1]a.
Regardless of the number of research work that have been carried out for the analysis of Service
Dominant (S.D) Logic [2], the area of application and utilization of S.D logic in the field of management
is nearly trivial [3]. Service Dominant Logic had been and remains the center of excessive conceptual
discussion in recent times. Its applicability becomes significance for making it practical with the firm’s
performance. This conceptual paper outspreads the debate of service dominant logic, as established in
2004 by Vargo & Lusch, by inspecting it through strategic orientation viewpoint, in amalgamation with
the firms view of being service centered.
The main focus of this research paper is to recognize the presence of ‘shared features’ amongst S.D
logic and prevailing theoretical orientations, in addition to this the paper will seek to explain the
association amongst the strategic orientations (SO) (market orientation, learning orientation, service
orientation) with the service dominance logic. Moreover apprehension is articulated by marketing
researchers concerning the strident deterioration in theoretical workings, principally in the analysis of
previous inquiries [4].This conceptual work would strive to effort headed for decelerating this descending
inclination. Discussion in the Service dominant logic has been concentrated on dualistic components:
the modification of Service dominant logic basics, and the enquiry/investigation of corporation activities
[5]
, within a service governing standpoint[6], with an emphasis on Co-creating[7]. The former research has
directed towards an advanced explanation of the “fundamental premises (FP)” of the Service dominant
logic [8] a.
The summarization of the service based view in terms of Fundamental premises incorporate three
central conceptions: (a) the significance of operant means; (b) the collaborating nature of generating
value; (c) the participating nature of generating value [8]b. The inclination in the direction of S-D-L in
real time is perceived in 2004 by Vargo & who recommends that stirring in the direction of a serviceconcentrated strategy would be advantageous for corporations. Olson et, al in 2005 suggested that such a
transference is gauged by and swayed in relationship to the success; therefore, exploring the strategic
orientation of any corporation validating the philosophies of S-D-L might inaugurate the foundation for
analyzing the benefits for businesses in relation to its performance [9].
The service-concentrate division is not proposed as something “novel” or a revolutionary,
fundamentally ground breaking vision of firm, but is considered as a development, an advanced or
enlightened approach noticeable in corporations in reaction to market that is competitive and
challenging in nature [10]. The S-D-L philosophy is so wide-ranging [11] and of broad-spectrum [12] that
while trying to incorporate every probable, diverse orientations at center of S-D-L, this paper would
effort upon more restricted ones, carefully chosen on the basis on level of discussion in the surviving
literature [13] and on the basis of complexity [14]. While reviewing extensive literature of dissimilar
strategic orientations, four of the orientation were recognized which are:
1) Market orientation (M-O)
2) Resource orientation (R-O)
3) Service orientation (S-O), and
4) Learning orientation (L-O)
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5) The selected orientations give the impression to be principally appropriate to be considered in
association to S-D-L because of their mutual supplementation:
6) Market Orientation (M-O) and Resource Orientation (R-O)
7) Market orientation and Resource orientation essentially portray dualistic and deviating
positioning, the earlier associated to the marketing theory which refers to the notion that the main
objective of a corporation is to content the customers in a manner that reimburse the corporation [15], the
later is associated to the RBV, which hypothesizes that a firm’s aim is chiefly to target its internal
resources so as to create value for itself [16].
8) Thus the M-O is related to the marketing concept of “observing and reacting”, and R-O is
related to the marketing concept of “selling what the firm makes” [17].
9) Service Orientation (S-O)
10) Service Orientation as a concept has when the aspects economic contribution of services
expanded, it incorporates the viewpoint of examining the consumer association with the management
that is generated or kept by the firm, it is fundamentally corresponding with the value generation
“philosophy” that is portrayed by Market Orientation and Recourse Orientation [18].
11) Learning Orientation (L-O)
Lastly, Learning Orientation incorporates the firm’s attitude to invention. More precisely Learning
orientation is subject to the firms capability to captivate knowledge form the shareholders and then
transform that knowledge by molding its performance as well as production [19], the L-O has also has its
own relevance and importance in the literature [20] and as Slater & Narver in 1995 suggests it is
considered as a basic tool for accomplishing the basic concepts of the other dissimilar orientation(s) [21].
In addition to the significance and contributory validations, the selected four orientations
expansively incorporate the entire procedures of the firm’s conceptualization towards the market i-e
revolution, marketing, consumer affiliation and competitive conduct and due to this the analysis of the
relationship amongst S-D-L and the orientations would help us to portray a meaningful body of
knowledge for the marketing literature.
The paper however does not emphasis that the concept of S-D-L should rest upon only the four
selected orientations rather it is step forward for analyzing the association between the S-D-L and the
orientations.
In the succeeding part of the paper, the establishment of suppositions of the selected strategic
orientations would be presented and the theoretical association to S-D-L would be discoursed.

2 Assumption of Market Orientation
Market orientation can be referred to as the positioning to endorse the marketing concept of a firm
. It is considered as the most debatable area in the field of strategy and is also the very first to be
measured among the orientations. Conceptualized in two ways:
(1)Market orientation is defined as the firms capability to attain evidence about the marketing
scheme, referred to as generating intelligence; The firm ability to disseminate the gathered information
about marketing scheme to all the components that are associated with the customers, directly or
indirectly; referred to as dissemination of intelligence, and the firm’s ability to be responsive towards
the variations that are occurring in the marketing scheme and that too with in time in order to fulfill the
developing anticipations; referred to as responsiveness [23][24].
(2)Market orientation can be defined as the adequate know how of the firm’s target customers in
order to create an uninterrupted value; referred to as consumer’s orientation, the adequate know how of
the interim strength, weaknesses and long standing abilities and approaches of the main existing
competitors and also that of the potential ones; referred to as competitor’s orientation, and having a
synchronized application of firm means in generating higher value for the aimed clienteles; referred to
as inter functional coordination [25].
[22]

3 Market Orientations and Service Dominant Logic
Service Dominant Logic Fundamental Premise (FP8) positions; a service- focused vision is
fundamentally consumer oriented and interpersonal [26]. The writers correspondingly opinions that
service dominancy are consumer focused and driven by market. Day suggests that the firm that is driven
by the market is fundamentally market-centered as market orientation remains the structural alignment
that is headed for a management that is driven by the market [27]. In a similar way S-D-L is customer
centered [28]. The organizations being customer centered maintains the significance if the applicability of
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the marketing concept in the persisting markets emphasizing on the representation of shift by the market
orientation, that is form being product centered towards the marketing concept. M-O is considered as to
be the compound operant reserve [1] b. As a consequence, this implies that SDL, surrounding operant
assets likewise by default, mirrors the principles of the M-O. Service dominant logic could be evaluated
in portion by using the measures of M-O [29].

4 Assumption of Resource Orientation
Paladino stressed out that the Resource orientation can be defined as the company’s strategy based
orientation which sets out on the main philosophy of the resource based view [30]. The RBV makes its
base with a simple logic that the anticipated product for firms is based on achieving a sustainable
competitive advantage which make them to produce more than average returns [31]. The way to receive
this incentive is the ownership of acute assets that are specific to firm, valued to consumers, not
transferable and hard to reproduce [32], if positioned efficiently this will make way towards sustainable
competitive advantage [33].Contrasting M-O, that demonstrates on equally on outer and inner focus,
Resource orientation strives at bulking up an extensive knowledge regarding the outer environment and
then in response to it or to cater it, the firm develops inner resources so that to counter the outer needs,
anticipations and environment, Resource orientation is fundamentally inwardly oriented. Certainly, the
R-O emphasis is based on the progression and expansion of greater, constant and supple resources of the
firm [34].

5 Resource Orientations and Service Dominant Logic
The firm’s resources are based on all the possessions, competences, administrative procedures,
firm’s elements, evidence, acquaintance, etc., organized by a corporation which makes it to comprehend
and device strategies in order to increase its productivity and effectiveness [35]. According to this
standpoint, resources are dominant and central theme of S-D-L [36]. By upholding that value generation
rests upon operant resources and that the consumers are the co-creator of value, the service dominant
logic argues that some of the operant resources of the firm are external to it [37]. Moreover these operant
resources in a service dominant logic act as a central control room for generating value for the firm [1]c.
The argument of Madhavaram & Hunt [38] stresses upon the notion that the Resource-Advantage theory
of being competitive, grounded on the principles of RBV gives us a competitive basis that possibly will
make way for the progression of S-D-L. For that reason of the resources of S-D-L being internal as well
as external makes it to introduce itself to the expanded viewpoint of Resource orientation [39].

6 Assumptions of Service Orientation
Service orientation is the facility dealings, performances, and processes contained by an effort, in
order to anticipate and recompense service superiority [40]. S-O is based on two levels; individual level
(IL) and organizational level (OL). The IL is based on the knowing the nature of beings as cooperative,
considerate and supportive on the other hand the OL is focused on the corporation’s ability to cultivate
and inspire strategies and performances [41], this notion of OL is also deemed as a service climate [42].
Kelley in 1992 suggests that a promising service climate is recognized when a firm involves itself in an
atmosphere where the employee’s acts are inspired in the direction of service excellence [43]. In
comparison with the marketing and resource orientation the service orientation is also associated with
value generation [44].

7 Service Orientations and Service Dominant Logic
With reference to the service dominant logic which argues that the individuals involved in
altercation in order obtain the assistances of services, whereas the goods is sources of implanted operant
assets. This very notion is the preliminary supposition that was given by Vargo & Lusch’s in 2006a;
the FP3 states that the Goods are delivery devices for providing services and FP5 refers all the
economies as service economies. Thus the relationship amongst the service dominant logic and S-O is
fairly explicit [12]b. Service dominance logic stresses that the value generation rests upon co creation
with the firm’s consumers [45] and swapped via services [46]. The linkage amongst the S-O and S-D-L is
highlighted at the functional level as well. Service dominance logic suggests a deep-seated modification
in the competitive discrepancy, starting form merchandises to workforces, while research also indicate
that inefficient service presentation are compelled by a inefficient S-O, decoded in role uncertainty and
clash by the establishments [47]. In relation to what is lately said, the member enablement that is also
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considered as the component of S-O embodies a central control to relate S-D-L. it is therefore obvious
that a S-O remains at the soul of S-D-L [18]b.

8 Assumptions of Learning Orientation (L-O)
It has been argued that the Learning orientation is the ability of the firm to create and use the
knowledge bases in order to create and increase the completive advantage [48]. The type of information
that the company accumulates is said to be impacted by the L-O, in addition to it, it also impacts on its
usage, here usage signifies the understanding and allocation of information [49][50][51]. Research portrays
that a firm is said to be learning oriented when the significance of learning is endorsed across the firm
and also the firm has a enthusiasm to analytically examine procedures and acceptance of novelty and
innovation is present, in addition to these the L-O has also been linked with the management that is
driven by the market [52][53].

9 Learning Orientations and Service Dominant Logic
The principle of S-D-L of making customers the co-creators of services and that the operant
resources are considered as the tuning sources of services to cater the customer needs. The fine tune of
the sources is related to the assimilation of information from the market as well as to the adaptability of
the activities in order to attain successful performance results. Information collecting contracts with
learning while adapting of information is associated with the structural open mindedness, sharing of
vision and assurance towards learning, these are the elements of L-O. One of the elements that is not
mentioned in the above statement is the intra-organizational knowledge sharing, this element of L-O can
be related to the service dominant logic as in this element the organization becomes fundamentally
concentrated towards market [54].

10 Conclusion
This study links the connection amongst the prevailing strategic orientations and service dominant
logic. The mixture of four strategic orientations; that are Market Orientation (M-O), Resource
Orientation (R-O), Service Orientation (S-O) and Learning orientation (L-O) is done and an ephemeral
supposition of respective orientation is specified. The paper also demonstrates that in what manner the
designated four orientations communicate with the Service dominant logic (S-D-L). In relation to the
above discussion, the key involvement corresponds with the selection of the strategic orientations
The paper reflects that how four of the selected orientations have a string relationship with the
service dominant logic. The logic of relevancy of selecting these four orientations have been also
discussed in the light if extensive literature which extends and suggests that the selected orientations
serves the need for discussing the S-D-L through the lens of the firm. However it should be also noted
that the service dominant logic remains a base where synchronized orientations cohabit. However, the
purpose of the paper is to add value to the body of knowledge and to make way towards enriching the
literature by reinforcing the linkage amongst the S-D-L and marketing orientations.
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Abstract: The popularization of mobiles over the last few years in Brazil is gaining attention of
managers and scholars about the impacts on society and also new opportunities of business models and
services to be provided to customers. This article focus on understanding the utilization of mobile
technologies and their impacts at companies’ value chain and competitive forces trough an exploratory
case study at one of the most important companies in Brazil. Despite its potential, the company is not
deploying the technology in your business processes as expected. One reason might be the recent
popularization of mobiles and internet wireless connections in Brazil.
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1 Introduction
The popularization of mobiles over the last years, driven by the lower cost of mobile devices and
improvement in wireless internet connections, is gaining attention of managers and scholars about the
impacts on society and in the way that companies manage and do business [3].
Mobile technologies can affect user activities by enhancing flexibility on spatial and/or time
dimension, resulting in unique characteristics that, through its combinations, create unique value
propositions that impact the organization.
The use of mobile technologies unique features on organizational business processes is called
mobile business (m-business), and defined in this research as commercial transactions and related
interactive business process that may occur before and after actual commercial transactions, using
handheld mobile devices and wireless communications networks to conduct those transactions [4].
The relevance of mobile computing is also pointed out by Howard et al. [7] and Mahatanankoon et
[10]
as one of the main IT subjects of this decade, and is also gaining attention in many developing
al.
countries such as China and India [3].
The Brazilian mobile market shows a remarkable growth as well, which the number of people aged
10 or older who have mobile phones grew by 107.2% between 2005 and 2011 [8].
Despite the relevance and potential of mobile computing for the Brazilian industry, there are few
scientific publications related to this subject. One possible explanation is the recent popularization of
mobile devices and wireless broadband in the country.
In order to cover this lack of publications, this article focus on understanding the utilization of
mobile functionalities and its impacts at companies’ value chain and competitive forces trough an
exploratory case study at one of the most important companies in Brazil

2 Literature Review
Understanding and developing a business strategy involves a clear understanding of both internal
factors (strengths and limitations), and external factors (competitive environment) of the organization [6].
Thus, this article analyzes how the use of mobile technologies can impact internal and external
factors of a company using Porter’s value chain and competitive forces models, respectively.
2.1 Value chain
According to Porter and Millar [15], the value chain is a set of interconnected activities (value
activities) that a company performs to do business, which are composed of a physical and processing
data/information components. These activities can be classified as secondary activities (or support) and
activities-order (or primary), as shown is Figure 1.
For them, the efficiency and effectiveness of this processes create competitive advantage through
cost reduction and /or product differentiation, where information technology has an important role on
these impacts.
“To gain competitive advantage over rivals, a company must either perform these activities at a
lower cost or perform them in a way that leads to differentiation and a premium price (more value).”
“In any company, information technology has a powerful effect on competitive advantage in either
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cost or differentiation. The technology affects value activities themselves or allows companies to gain
competitive advantage by exploiting changes in competitive scope.”

Figure 1

Value Chain Model. Adapted from [15]

So, this well-known model will be used as a guide to map the impact of mobile technology features
on cost and differentiation of company’s value chain.

2.2 Competitive forces

According to Laurindo [9], an important aspect on strategy planning process is the correct
understanding of the competitive environment (industry) where the organization operates, and Porter´s
competitive forces model is a widely known and useful tool to perform this activity.
On this model, the market competition in an industry is a result of the interaction between five
forces (buyers, suppliers, existing competitors, new entrants and product / service substitutes), where
competitiveness and profitability in the industry are directly related to their respective intensities.
This model allows to visualize clearly the main competitive aspects which companies have to deal
with, and assists decision making processes to obtain or maintain competitive advantage over rivals, as
presented on Figure 2.

Figure 2

Competitive forces. Adapter from [14]

Based on the concepts presented by Porter [14] about the origin of competitive forces and their
behavior on the industry, key points to mitigate them have been mapped, as presented below on Table 1:
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Table 1

Strength Key Points of Competitive Forces

2.3 Mobile business
It is known that mobile technologies affect professional and personal activities, as they enhance
flexibility on both spatial and time dimension. An activity is spatially and temporally flexible when it
can occur anywhere and anytime [1].
These time and location flexibility, when compared with fixed electronic devices, offer new
business opportunities that differentiate m-commerce and e-commerce concepts [17].
“Mobile Commerce, or m-commerce, is any transaction involving the transfer of ownership or
rights to use goods and services, which is initiated and/or completed by using mobiles” [2].
On a similar way to e-business concept, Picoto et al. [13] presented a broad definition that
encompasses the impact of mobile technologies on entire organization.
“Mobile Business consists of all commercial transactions and related business processes that may
occur before and after commercial transactions, using handheld devices and wireless communications
networks to conduct those transactions.”

Figure 3

M-Business X M-Commerce Scope

Based on these flexibility mentioned before, m-business have unique characteristics that, through
their combinations, creates unique value propositions.
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Unique M-Business Characteristics and Value propositions. Adapted from [13]

Figure 4

Relationship Between Unique Characteristics and Value Proposition

These value propositions may impact the organization on 3 different dimensions: Marketing and
Sales, Operations and Procurement.
Table 3

Dimensions Impacted by M-business. Adapted from [13]

The hierarchical relationship between the unique characteristics, value propositions and
organizational impacts is presented on Figure 5.
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Organizational
Impact
(M‐Business)

• Market and Sales
• Internal Operations
• Procurement
• Ubiquity

Value Creation
(M‐Business)

• Personalization
• Unison
• Convenience
• Portability

Unique characteristics of
mobile technologies
Figure 5

• User Identification
• Localization
• Instant Connectivity

M-Business Value Hierarchy. Adapted from [13]

3 Methodology
Case study has consistently been one of the most powerful research methods in operations
management. Unconstrained by the rigid limits of questionnaires and models, it can lead to new theories,
and have high validity with practitioners – the ultimate users of research [16],[5] and [11].
Considering its flexibility and the lack of publications on this field, an exploratory case study is
appropriated for this research.
The criteria for company selection is aligned with the literature review and focus on maximize the
range of processes where mobile technology would be deployed, as presented below:
Marketing and Sales: The company must operate on conventional (Brick and Mortar) and
e-commerce retail channels (Business to Customer);
Operations: The company must have manufacturing processes;
Procurement: The company must have multiple strategic suppliers;
The company selected, one of the most important in its segment in Brazil, met all criteria described
previously. It operates on retail (brick and mortar), direct sales and e-commerce channels.
In order to understand and list mobile applications/functions available in the system, interviews
with IT middle managers and analysts were performed. After that, key users and middle managers of
related areas were interviewed to comprehend their actual use and impacts on the organization. In total
10 interviews were conducted with employees from seven distinct departments (Table 4).
Based on the interviews and document analysis, the applications were classified as their unique
characteristics, value proposition and impact on value chain and competitive forces. As a result, a
discussion about the influences of mobile technology on business processes performance and
competitive advantages were made.
Table 4
Department
IT
IT
Marketing
Sales Department
(Direct Sales)
Sales Department
(Brick and Mortar)
Sales Department
(e-commerce)
Logistics
Procurement
Total

Interviews
Position
Middle Manager
Analyst
Middle Manager
Middle Manager

Interviews
2
2
1
1

Middle Manager

1

Middle Manager

1

Middle Manager
Middle Manager

1
1
10

4 Data Analysis and Results
As mentioned before, interviews were performed with IT staffs and managers to list mobile
applications/functions available in the system. Up to this point, 10 features had been mapped.
Based on this list, key users and middle managers of related areas were interviewed in order to
understand the actual use and impact on business of these features. Throughout the interviews with
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business areas three other features were mapped, totaling 13 mobile applications presented below:
1.Remote access to e-mail;
2.Remote access and calendar synchronization;
3.Inventory process assistance;
4.Visualization of sales force key performance indicators (KPI);
5.SMS messages to consumers which are loyalty club members (Customer Relationship
Management);
6.Order confirmation through SMS messages;
7.Marketing campaign (sales and special offers) through SMS messages;
8.Surveys through SMS messages;
9.Interactive marketing campaigns at the store using tablets applications;
10.Stock inquire (Sales force);
11.Virtual catalogue app;
12.Purchase order and payment;
13.Sales force track (using GPS – Global Position System) and task management.
After that, all functionalities were classified according to its characteristics and value propositions,
as presented below on Figure 6.

Figure 6

Classification by Their Unique Characteristics and Value Proposition

After that, the Value Chain Model presented by Porter and Millar [15] where used to analyze their
impacts on companies’ processes. For them, information technology has a powerful effect on
competitive advantage in either cost or differentiation. The technology affects value activities
themselves or allows companies to gain competitive advantage by exploiting changes in competitive
scope.
So, the applications were classified as their impact on cost reduction and differentiation Figure 7.

Figure 7

Applications Impact on Value Chain Processes
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Even though the cost and differentiation impacts were not measured, a limitation of this study,
interviewees pointed out that mobile technology applications are restricted to specific tasks and have
low impact on business processes compared with its potential.
Among cost impact applications, 62.5% have convenience as value proposition. The main reason of
cost reduction is related to user access to information (e.g. email, KPI, reports and phone calls)
anywhere and anytime, reducing travel time on user’s activities.
None of the applications impact procurement dimension. One possible explanation is that mobility
does not have significant impact on procurement activities because they are usually performed at the
company's own office.
As expected, applications classified as differentiation impact are focused on marketing, sales and
services (after sales) processes, but are restricted to SMS messages, which reinforces the perception
about the low maturity level of the company on mobile technology utilization.
The use of geo-location, one of the most powerful aspects of m-commerce [12], and context based
functionalities were not found on this study.
Interviewees emphasized the relevance and positive impact on cost and differentiation of features 4.
Visualization of Sales force key performance indicators (KPI), 10. Stock inquire (Sales force) and 12.
Purchase order and payment.
Besides that, an impact analysis of this applications on competitive forces was made using a model
presented by Porter [14].
According to him, the degree of competition in an industry, and its profit potential, hinge on five
forces: Threat of new entrants, Bargaining power of customers, Bargain power of suppliers, Threat of
substitute products (or services) and Rivalry among existing competitors.
So, an impact analysis of this applications on competitive forces was made, where the features
were classified by their influence on competitive forces strength.

Figure 8

Impact on Competitive Forces

As with the analysis carried out previously, the impact of these applications on competitive forces
were restricted to a classification according to interviewees´ perception.
Despite their influence on product differentiation, brand value and product total cost, none of the
features were able to effectively change the competitive environment. Probably because their impact on
force`s strength was not relevant enough to do so.
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The function 12 – Purchase order and payment was the only one to present some initial relevance
when released, but now it is was also provided by competitors and do not provide a competitive
advantage any longer.

5 Conclusion
As mentioned earlier, this article focus on understanding the utilization of mobile functionalities
and their impacts on companies’ value chain and competitive forces, extending the restricted group of
scientific publications related to this topic through an exploratory case study on a market leader
company in Brazil.
Most applications were classified as impact on cost reduction and have convenience as their unique
value proposition, probably by reducing travel time on users´ activities. Applications with impact on
differentiation are focused mainly on marketing processes.
Despite the fact that personalization is one of the most important unique value propositions of
mobile technologies (usually based on GPS information), none of them explored this features.
Applications focused on procurement processes couldn’t be find, showing similar results to Picoto
et al. [13] study.
Even though the company has a set of mobile functionalities, the utilization of these technology is
lower them expected when compared with the literature. What is aligned with the limited knowledge on
the subject by employees and executives which were identified over the interviews. This could be
justified by the recent popularization of Smartphones and Tablets in Brazil
This perception is also similar with Chong [3] findings in his study that despite the huge potential of
this technology the effective practice of m-business remains lower than expected at companies. This
reinforces the relevance of this subject on operations management researches.
Because of the restricted scope of this exploratory case study, further analysis are necessary to
generalize those findings.
A multiple case study on companies from different industries would improve the understanding of
mobile technology impacts on organizations. A quantitative method to measure these impacts would be
appropriated on further studies.
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Abstract: In the future, projects will be involved bombing of the huge amount of data related to a variety of
fields. The existing data is exponentially growing up in different domains in the world in such a way that is
not controllable. This phenomenon is the sign showing that the era for Big Data is arrived. It is plausible that
data management and data analysis are the ultimate way to extract the invaluable information from these
massive data sets. However, producing high accurate outcomes from these enormous data needs noticeable
efforts, expense, and time. Hence, this issue necessitates paying more attention to Big Data phenomenon.
Nowadays, researchers try to investigate the impacts of Big Data in variety of domains such as management,
business, communication, and so forth. Also, they try to identify the Big Data opportunities and challenges. In
this study, we define Big Data subject, explain its major challenges, moreover, we outline the open issues that
help in identifying new research directions in Big Data management.
Key Words: Big Data; Big Data Management; Smart Community

1 Introduction
We live in the data age. It’s not easy to measure the total volume of data stored electronically, but
according to IDC’s 2011 Digital Universe Study commissioned by EMC, it has surpassed 1.8 Zetta bytes
in 2011[1,2]. A Zetta byte is 1012 bytes (1024 Exa bytes), which is roughly the same order of magnitude as
one disk drive for every person in the world. This flood of data is coming from different sources such as
Stock Exchanges, Social Networks, Machine logs, RFID readers, sensor networks, vehicle GPS traces,
and Astronomy [3]. Therefore, with the fast growing up the data and the business environment, it seems
that data analysis and mining is the ultimate way to extract the invaluable information from these
massive data sets. That is, obtaining analysis results quickly represents a desirable key for ‘Big Data
Analytics’ [4].
The rest of the paper is organized as follows. In section 2, we describe the characteristics of Big
Data. In Section 3, we enumerate some research opportunities and challenges for Big Data project
management. Finally, Section 6 concludes the paper.

2 Big Data Characteristics: HACE Theorem
HACE Theorem Big Data is acknowledged to have large-volume, Heterogeneous, Autonomous
sources with a degree of control distributed and decentralized , one which is set to probe into Complex
and Evolving data relationships. These characteristics have posed some great challenge for anyone to
dig some useful knowledge from the Big Data. It is an age-old analogy that there is a number of blind
men attempting to measure a giant elephant- the large animal will be the Big Data in this context. Each
of the men intends to draw a picture (or make conclusion) of the elephant according to the part of
information that they have inferred during the process. Because each person’s view is constrained by his
local region, it is not surprising that the blind men will in his own way, conclude that the elephant
“feels” like a rope, a hose, or a wall, depending on the region where each of them men is located. To
make the problem more complex, we can assume that (a) the elephant grows rather fast and its pose also
changes at constant rate, and (b) the blind men also learn from each other as they produce some
self-derived information on the elephant. The exploration of the Big Data in this scenario is similar to
grading heterogeneous information from various sources (blind men) to help draw the best possible
picture in revealing the genuine gesture of the elephant in a real-time fashion. Indeed, this task does not
work as easily as asking each blind man to express his feelings about the elephant and then to have an
expert draw one single picture with a merging view, concerning the fact that each individual may speak
a different language (heterogeneous and diverse information sources) and there are also concerns on the
aspect of privacy about the messages they obtain in the information exchange process.

3 Big Data Challenges and Opportunities
3.1 Big data integration
Given the heterogeneity of the data flood, data recording and data being thrown into a repository
may not be sufficient.If there is a group of data placed in a repository, it is not easy for people to find out,
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let alone reuse the data. Despite hopes garnered for enough metadata, challenges continue to be posed
with regards to the different experimental details and the different record structure.Data analysis remains
to be a more challenging task than any other processes involving data. On a larger scale, these processes
have to be done automatically.The varied data structure and semantics need to be readable by the
computer and then can be resolved robotically.Some sound scholarly work in the area of data integration
can well offer solutions, but additional work needs to be done to attain the resolution of differences that
is automated and more importantly, error-free.
3.2 Data mining and analysis
Mining necessitates integrated, consolidated, dependable, cleaned, and accessible data, declarative
query, scalable mining algorithms, mining interfaces, and large scale-data computing environments.
Simultaneously, data mining can contribute ameliorate the quality and integrity of the data, grasp the
data semantics, and provision intelligent querying functions. As mentioned before, medical records of
real-life contain errors, are heterogeneous, and are often disseminated in multiple systems.
The Big Data analysis value can be fulfilled if it can be applicable reliably under tough conditions.
On the opposite side, data-developed knowledge can assist in error-correction and removing ambiguity. For
example, the term “DVT” usually referring to “deep vein thrombosis” and “diverticulitis,” which are two
various medical situations. A knowledge-based created from pertaining data can utilize relevant symptoms
or medications in order to make certain which term the physician implies. Lack of coordination between
database systems is the current Big Data analysis problem, which hosts the data and provision SQL
querying, with analytics packages that conduct different forms of non-SQL processing, like data mining
and statistical analysis. Today’s analysts are hindered by a boring process of exporting data from the
database, conducting a non-SQL process and retrieving the data. This is a barrier to carrying over the
mutual delicacy of the first generation of SQL-based OLAP applications into the data mining analysis
which is in growing demand. A tight link between the declarative query languages and the tasks of such
packages will bring some advantages to both the analysis’ expressiveness and performance.
3.3 Big data for risk management
The risk management in industry is capable of make profit from the application of Big Data. If the
governments and companies had strong funding strategies, and bank loan officers had been more
invested in data-driven issues, we would probably have a much advanced world at present. For instance,
if the health care industry administrators had better awareness and proficiency to evaluate millions of
health care dealings daily, they could probably better recognize underlying risk factors of diseases and
also untrue claims which helps in reducing morbidity and mortality, and preventing billion health care
costs and loss annually. Most companies’ emphasis is on powerfully managing financial information to
ensure the precision and reliability of their financial data and protect their Chief Financial Officer (CFO)
and Chief Executive Officer (CEO). Although growing examinations affected by such controllers and
compliance mandates as Sarbanes-Oxley, Basel II, Solvency II, and Health Insurance Portability and
Accountability Act (HIPPA) have resulted in growing charges and duties to the Chief Information
Officer (CIO) union for data value and authority, the information ownership and therefore responsibility
for its reliability is required to be continued with the business.

4 Conclusion
In this paper, we presented a survey on Big Data both in technical and management aspects. Also,
data is growing with an exponential speed nowadays. However, corresponding information technology
falls behind comparatively. Hence there is much remaining work for us to do about the project
management so that we could face the challenges brought by Big Data management.
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Abstract: Social network has multiple perturbation factors. Treating entrepreneurs’ social impact as
the impulse function, this paper builds the first-order system simulation model of perturbation factors of
social network under impulsive conditions. It indicates that the enhancement of entrepreneurs’ social
impact not only directly affects the ability of entrepreneur’s personal social network, but also indirectly
influences firms’ resource acquisition ability and performance. The paper draws the conclusion that
individuals and organizations should try to change the operation form of perturbation factors of social
network.
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1 Introduction

Social network can promote firm’s development (Liu, etc[1],2010). However, the implementation of
social network mechanism relies on the relevant mediating and regulating variables. Through empirical
study, Birley[2](1985), an early researcher, found that entrepreneurs’ informal network is the primary
way to obtain business resources. From the perspective of firms, Ostgaard & Birley[3] (1996) and Park &
Lu[4] (2001) put forward that network ties influence their performance, however, in order to prove it,
further researches are needed. Depending on the ability of resource acquisition, network relations affect
the growth of firm performance (Baron & Tang[5],2008；Wang [6], 2011). In fact, the abundance of
relationship resources directly determines the abundance of entrepreneurship resources (Yang [7],2009),
that is, the larger the scale of social network, the more resources can be allocated, and thus the higher
performance firms can be achieved (Batjarga[8],2003). The resources and information acquired through
network relationships not only help firms to achieve higher performance but also higher social economic
status (Li [9], 2012). From the perspective of personal social network, it is believed that personal social
economic status significantly affect its social network resources (Zhou [10], 2003; Hu Rong[11],2003). Lin
[12]
(1981), a representative of resource theory, also points out that the higher the person’s social status is,
the more chances to achieve resources he shall have. Entrepreneurs create and manage the various
internal and external relationships of their firms. Their social interaction forms the complex trust chain,
which laid the basis for the establishing of information bridge (Liu and Wang [13], 2005). Moreover,
acting as entrepreneurs’ most flexible ability, social network, to a large extent, determines their ability to
acquire information (Jarillo[14],1989；Hennart[15],1993). In China, great importance were attached to
“renqing”, as a result, social network always plays an important role in allocating resources. Though
relatively systematic research on social network perturbation factors have been conducted by scholars at
home and abroad, most of them focused on delving into the perturbation factors from the
static perspective, showing certain limitations. Through setting up the impulse function, this paper
explores the changing curve of social network under the continuous condition, which provides guidance
and reference for subsequent researchers and practitioners.

2 System Dynamics Simulation Framework
The mechanism of perturbation factors of social network mainly relies on organizational and
personal social network. When entrepreneurs’ ability to enhance the social network relations increased,
their firms’ ability to achieve resources increased accordingly. As entrepreneurs’ social impact is the
triggering factor in the mechanism of social network, its transient change can lead to change of
entrepreneurs’ network scale and resources acquisition ability. Therefore, it is certain that entrepreneurs’
social impact correlated with firms’ social network, resource acquisition, and even performance in one
way or another.
The overall structure of the model was shown in figure1.
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Figure 1

The Overall Structure of the Model

Through the analysis of the mechanism, the constitution and the structure of perturbation factors,
the causality diagram of perturbation factors of social network under the impulsive conditions can be
achieved, shown in Figure 2.

Figure 2

The Causality Diagram in the Condition of Network Perturbation Factor

As shown in figure 2, the growth ability of organizational and entrepreneurs’ personal social
network form the core of the mechanism of perturbation factors of social network, and all the other
factors lie around them. The constituents of core have positive relationship with firms’ resources
acquisition ability. Normally, entrepreneurs’ social impact enhances the growth ability of their personal
and organizational social network, which further improves firms’ ability to achieve resources. In turn,
firms’ resources acquisition ability helps firms to achieve higher performance, thus improving
entrepreneurs’ economic status and social impact.

Figure 3

A Flow Diagram of System Dynamics in the Condition of Network Perturbation Factors

According to the causality diagram of perturbation factors under impulsive conditions, we define
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the growth ability of organizational social network, the growth ability of entrepreneurs’ personal social
network and the ability to obtain resources as level variables; the reproduction rate of network, the
expansion rate of network and the upgrade rate of ability to obtain resources as rate variables; the
growth rate of performance and entrepreneurs’ social effect as auxiliary variables. Therefore, a flow
chart of system dynamics of perturbation factors under the impulsive condition can be drawn as follows,
shown in Figure 3.
Definitions of the main variables and the main functional relations:
(1)The growth ability of organizational social network = INTEG (reproduction rate of network, 0).
(2)The upgrade rate of ability to obtain resources = 0.8 ×the growth ability of entrepreneurs social
network+the growth ability of organizational social network (both the growth ability of entrepreneurs
social network and the growth ability of organizational social network are the influencing factors of the
upgrade rate of ability to obtain resources). As some of entrepreneurs’ relationships belong to private
networks, which cannot be used to obtain resources, we define the coefficient as 0.8.
(3)The ability to obtain resources = INTEG(The upgrade rate of ability to obtain resources, 0).
(4)The growth rate of performance = 0.4× the ability to obtain resources. According to the field
research of 20 firms, the weighted average of the relationship between the amount of resource
acquisition and performance is about 0.4.
(5)Social effect of entrepreneurs =0.08 × the growth rate of performance + PULSE (1, 1) + PULSE
(7, 2). Entrepreneurs' social effect is positively related with firms’ performance. When confronted with
emergency, entrepreneurs’ donations or charitable activities can affect their social effect instantly. (eg.
chairman of Wong Lo Kat donated one hundred million yuan promptly after the Wenchuan earthquake,
which brought him great reputation). Two impulse functions are set up in order to delve into the
influence of social network in firms’ different development stages.
(6)The expansion rate of network =0.6×the social effect of entrepreneurs
(7)the growth ability of entrepreneurs social network = INTEG(reproduction rate of network,0.3),
Entrepreneurs social network keep growing, so its initial value cannot be 0, so we set it at 0.3.
(8)reproduction rate of network =0.04×the growth ability of entrepreneurs social network +0.006×
the growth rate of performance. The higher growth ability of entrepreneurs’ social network, the higher
reproduction rate of organization social network shall be; the higher growth rate of firms’ performance,
the higher reproduction rate of organizational social network.

3 System Simulation Model and Its Results
3.1 Determining of parameter value
In this study, we selected 20 firms that with strong growth potential as the research subjects. They
come from various industries, including real estate industry, pharmaceutical industry, transportation
industry, entertainment industry, etc. Most of these firms are in the growth period or the mature period,
with the history between 10-15 years. Besides, the influencing factors of social network show the
attribute of sustainability, so we set the growth cycle of firms’ social network as 15 years, model running
time as 0-15 years, and stimulation step as 6 months. This paper uses Vensim PLE5.4a software to
simulate the process of first-order system of social network perturbation factors under impulsive
conditions.
3.2 Simulation and results
(1)Change of entrepreneurs’ social network when their social influencing ability is under the
impulsive condition.
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Figure 4 The Change Curve of Entrepreneurs’ Social Network by the Influence Of Their Social Effect

Entrepreneurs’ social effect and network expansion rate have positive relationship with the growth
ability of their personal social network. As shown in Figure 4, entrepreneurs’ social effect reaches the
peak in the first and seventh year under the influence of external forces, which lasts for 1-2 years.
Correspondingly, the curve of entrepreneurs’ network expansion rate shows the similar rule. The growth
ability of entrepreneurs’ personal social network presents a steady state during the first year. When
entrepreneurs’ social effect was stimulated by external forces, the growth ability begins to grow rapidly.
When the external influence diminishes gradually, it returns to the steady growth stage again until the
second impulse (the seventh year). After that, the growth ability increased by a greater speed until no
influence of the impulse exists, at this time, the growth ability of entrepreneurs’ social network start to
return to normal. Therefore, the increasing of entrepreneurs’ social effects has positive relationships with
the growth ability of their social network.
(2)Reproduction rate of organizational social network under impulsive conditions of entrepreneurs’
social effect
From figure 5, we know that the reproduction rate of organizational social network has positive
relationship with the social effects of entrepreneurs. In other words, the reproduction rate of
organizational social network increases with the enhancement of entrepreneurs’ social effects. So
entrepreneurs should consciously enhance their social effects in order to achieve the network expansion
effects, thus obtaining more chances and resources.

Figure 5 Reproductive Rate of Organizational Social Network under Impulsive Condition of Social Effect of
Entrepreneurs

4 Conclusion
Through the first-order system simulation of perturbation factors of social network under impulsive
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conditions, we found that entrepreneurs should consciously enhance their social effects, which not only
directly affect their personal and organizational social network ability, but also indirectly influence
firms’ resources acquisition ability and performance. Generally speaking, organizations should try to
change the operation form of perturbation factors of social network in order to obtain external incentives,
hence achieving more resources.
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Abstract: Selecting characteristic attributes of a case is a vital step in case reasoning. This paper
analyses the representation of a case and basic steps for selecting characteristic attributes of a case. By
using the genetic algorithm, find an optimal choice for characteristic attributes of a case. Furthermore,
compare the data set before selection with that after selection in which process we combined the genetic
algorithm and relevance motivation. The comparison covered two main properties: divergence and
accuracy. Finally, test the result with an experiment, yielding that this method can dramatically reduce
the number of characteristic attributes and the effect on attributes’ accuracy can be ignored.
Key words: Case-based reasoning; Selecting Characteristic Attributes; Genetic Algorithm; Relevance
motivation

1 Introduction
Case-based reasoning is a kind of method which organizes and represents knowledge in a special
way so as to solve the problem. Based on the existing cases solving the similar problems in the case
original repository, as to the new raised question, the differences of the background and other
characteristics of the old and new problems will be compared. And then the existing knowledge after
being analyzed and adjusted will be reused to achieve an approach to solve the current problem.
The case database organization and case retrieval are the keys in case-based reasoning. Besides,
case representing which is about the selecting characteristic attributes is most critical in the case
database organization. The selection and evaluation of the attributes is an important task in data mining
and machine learning. If there are unnecessary attributes in the case description, it will increase the
complexity of the learning process, and may increase the cost of data acquisition, so it is necessary to be
optimized. Under the condition of satisfying the evaluation criteria, using fewer attributes is obviously
of great importance, which means the most relevant attributes of the given problem should be
determined effectively from the initial given attributes and can be used in the case retrieval process.
Therefore, through the data analysis computation, the most distinguishing attributes and the most
important attributes for classification can be determined, and the least relevant attributes can be
eliminated or even rebuilt, which will improve the problem representing space and optimize the
decision-making.
Although this strategy is effective, since the learning algorithm is repeat used, the implementation
pace is slow. Different attributes selection method can get different reduced data sets which can be
divided into attribute alignment algorithm and minimal subset algorithm in general. In the attribute
alignment algorithm, the attribute rank list is arranged according to the unique measurement evaluation
criteria; gradually forward selection or stepwise backward elimination algorithm. The target of the
character attribute selection is to find a subset of the attributes, whose performance is comparable to the
entire set of attributes in the case-based reasoning. Depend on the difference of the research direction;
the character attribute selection can be divided into gradually forward selection and stepwise backward
elimination. And researches of other scholars include hill climbing method, the best priority method, and
so on.

2 The Characteristic Attribute Representation and Initialization
2.1 Case representation
The case in the original repository is to describe the relevant knowledge of a problem-solving
experience and illustrate the problem and the character attributes by relevant data as well as the method
adopted to solve the problem. The content of the case is clear and specific, and a concrete case can be an
example of an issue or some kind of issue. For instance, a case in the automobile after-sale service
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system is a complete solution of a car after-sales service, which can be used for the diagnosis of the
same and similar follow-up service needs. Case is the unity of content and structure.
Theoretically, there is no special limit in case representation, which can be presented directly by
different methods and forms. However, as to the complex case-based reasoning, case used to be
presented by character vector-based method. Case can be abstracted as the following multiple groups:
CASE= {I, P, FN, S, T}
I is the only identifier in each case, which means the case index code;
P is the description of the problem, that is the concrete manifestation of the fault phenomenon;
F={character attribute, proper value, value types, weighted value is a finite set used for
representing the proper value, value types, weighted value, etc. FN is the collection of the attribute of the
N cases.
S= {S1, S2, S3, ……, SN} is a finite set of the solutions, which means the specific case solutions.
T is the case study feedback, which is used for illustrating the evaluation and summary of the
problem solution.
The above formal representation of case is just one of kind of numerous representations of cases.
The representation of case content is to record and describe a specific spine problem in the application
area, as well as the relevant environment, status features, resolution and special details of the problem.
Since the representation of case base is based on being practical, specific form of representation can be
selected and optimized according to the needs of specific case reasoning, not limited to a fixed
representation.
2.2 Case attributes initialization
Attribute selection is to find the attribute subset which fully impact the prediction or classification
result in the attribute space. The purpose of attribute selection is to find the attributes or attribute subsets
with the most classification ability. The selection of attribute is a kind of combinatorial optimization
with high complexity, which needs to be solved by an effective search algorithm. As to a search problem,
every state in the search space can be mapped to a subset of the attributes. The possible states space of
an N-dimensional data sets is Nn , so the selection of the search starting-point and search strategy is
quite important. Heuristic search is often utilized instead of the exhaustive search on all the attribute
subsets to find the approximate optimal attribute subsets. The search strategies include the best priority,
the forward selection, random search, end search, genetic algorithm, etc.
The attribute selection is formalized. Taking the set of attributes as the attribute variable, the
process of attribute selection is to select the attribute subset of the cardinality of M (M < = N) from the
attribute sets of the cardinality of N.
Suppose FM is on the behalf of the original attribute set, while FN is a selected subset of attributes,
then as to each decision class Ci, the conditional probability P(Ci/FN=fn) of the optimized attribute FN
and the conditional probability P(Ci/FM=fm) of FM should as equal as possible. It can be expressed as
follow:
Ci:（
P Ci /F N =f n） P
（Ci /F M =f m）
m
n
Among them, f and f represent the specific attribute vector of FM and FN respectively. The process
of attribute selection is the process of seeking the optimal or nearly optimal FN.
2.3 Characteristic attributes selection and optimization based on genetic algorithm
For the variation of characteristics based on genetic algorithm, it should meet the hypothesis that
are highly relevant, and each attribute is irrelevant. Due to
attributes and classes of attribute subset
features concentrated irrelevant attribute and category of low relevance, privacy in a property case
example focus can be neglected. Redundant attributes will surely have a high correlation with one or
several attributes, so it can eliminate redundant attributes. The attribute is acceptable or not depends on
the case reasoning focus this attribute to predict other irrelevant attributes can predict the category of the
ability. The attribute subset evaluation function of case-based reasoning is:
Ms =

Among them:

krcf
k  k(k 1)rff

M s is a subset of attributes F contains the inspired value of k attributes.
rcf is a

property for which category the average, rff is the average value of the property for property.

 xy

For continuous numerical type data, the correlation between the attributes is ： rXY  n x y
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 x and  y , respectively, which means that a mean square error between the continuous attributes.
When an attribute is a continuous value, while the other attributes are discrete, the correlation
k
between them is: r  p( X  X )r
XY


i 1

i

X biY

Among them: for X bi , when X = xi , X bi = 1, otherwise, X bi = 0.
When the two attributes are discrete value, its relevance is:
k

l

rXY   p ( X  xi , Y  yi ) rX biY bj
i 1 j 1

Through the above formula can be calculated both numeric and numerical model, numerical model
and discrete or discrete the correlation between discrete numerical attributes and a genetic algorithm
attribute selection criteria of choice, know to meet algorithm can find the optimal solution, namely the
standard for the end of the algorithm.

4 The Experimental Results of Test
In order to evaluate the effectiveness of characteristic attribute by using genetic algorithm to select
the feature attributes, this paper will compare the data set before using genetic algorithm to select the
attributes and the attribute set selected by combining genetic algorithm and correlation of inspiration,
then research the performance of using genetic algorithm to select the attributes through the factors such
as the change of the number of selected attributes and the change of accuracy rate .
For experimental data, borrowing the four data sets from machine learning database to do the
research, the types of the four cases data sets are shown in the following Table 1.
Data Set
Anneal

Table 1 Machine Learning Database Type 4 Cases in the Dataset
Number of
Number of
Number of
Number of
Missing
cases
attributes
numeric type
discrete type
Property
798
38
32
6
73.20%

Number of
category
5

Arrhythmia

452

279

73

206

0.32%

13

Breast cancer

286

9

9

0

0.30%

2

Nursery

12960

8

8

0

-

5

The parameters of genetic algorithm : population size N=20 crossover probability Pc is 0.66
mutation probability Pm is 0.033 ,maximum iterations is 20
Using genetic algorithm to select the attributes, calculating the accuracy rate before and after
feature attribute selection then testing the accuracy rate by cross-validation. The result of classification
accuracy is shown as Table 2.
Table 2

Before and After Comparison of Using Genetic Algorithm to Select the Feature Attributes
Number of
Attribute
Number of
Reduce
Accuracy
Accurac
attributes
Accuracy
subset
Data set
attributes
of
rate
y rate
after
rate
correlation
before choice
attributes
decrease
choice
value
Anneal
38
98.12%
11
97.56%
71.05%
0.56%
0.480

Arrhythmia

279

65.45%

98

64.76%

64.87%

0.69%

0.071

Breast cancer

9

74.74%

5

73.08%

44.44%

1.66%

0.096

Nursery

8

95.47%

1

93.35%

87.50%

2.12%

0.580

Considering the result of using genetic algorithm to select the feature attributes of four cases data
sets and the reduce of the number of cases data sets attributes , among the four cases , the maximum
decrement rate is 87.5%, the minimum rate is 44.44%. It is appreciable for attributes to simplify
considering the change of accuracy rate after feature attribute selection, there is two feature attributes
subsets’ accuracy rate decreasing less than 1%, others are 1%-3%, comparing feature attribute subsets
by using genetic algorithm to select the feature attributes and the original sets of properties, Attributes is
reduced by 66.97% on average, 1.26% on accuracy rate, the decrease of the overall classification
accuracy is small, less effect on the original property, almost negligible.
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5 Conclusions
This paper is based on the analysis of case representation and feature attribute selection to choose
basic steps, optimizing selection by using genetic algorithm to select the cases’ feature attributes
comparing disruptive accuracy of data sets before using genetic algorithm to select the attributes and the
attribute set selected by combining genetic algorithm and correlation of inspiration, through
experimental analysis, in terms of optimized number of attributes, the method compared with the
original set of attributes in terms of properties decreased by 66.97% on average, greatly reducing the
number of feature attributes at the same time, the influence on accuracy rate of attribute is almost
negligible. Because in this paper, there are still some limitations of experimental range by using genetic
algorithm to optimize feature attributes, detailed analysis is needed for the experimental effect of this
method in the whole process to further improve the use of the method.
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Abstract: E-commerce denotes electronic commerce where goods and services are bought and sold
over electronic systems. E-commerce has modernized business, altering the shape of competition with
internet, the computer communication network generating e-commerce market place for consumers and
business .It may be said e-commerce is more than just another way to prolong or boost existing business
practices. This is suddenly has become emergent sectors in Bangladesh which make influence on local
and international trades. Government of Bangladesh has also initiated quite a good number of measures
for the expansion of e-commerce. However, low adoption of e-commerce is a common scenario in
Bangladesh. The objective of this study is to determine the factors that influence of the adoption of
e-commerce services in Bangladesh. Extended version of TAM is predicted as the theoretical backbone
of the study. Reliability of analysis using Cronbach’s Alpha test indicates that the research model is
internally consistent. The study reveals that 35 percent of respondents became interested in e-commerce
services from advertisement on Internet or other media. The results of the study shows that all the four
constructs, namely-Computer Self Efficacy, Perceived Credibility, Perceived Usefulness and Perceived
Ease of Use have significant effect on the adoption of e-commerce. This study also demonstrates that
Perceived Usefulness appeared as the most important factor in describing user’s adoption of
e-commerce.
Key words: Technology Acceptance Model; E-commerce

1 Introduction
E-commerce provides twofold opportunities for the developing countries, one is it enables the
business of developing country to participate as vendors in international market, another is it allow them
to buy goods and services from the developed world at least possible time (UNCTAD, 1999). As a result,
developing countries have paid much attention to use e-commerce in their national trade strategies. A
survey by UNCTAD on national e-strategies shows that a number of developing countries have included
e-commerce in their national e-strategies and targeted specific sectors for the development of
e-commerce (UNCTAD, 2002).
Bangladesh is one of the developing countries, which is located in South East Asia region. Since
2001, Bangladesh has faced a major economic crisis and is attempting to use e-strategies for economic
transition. The development of e-commerce is strongly supported by Bangladesh government and
e-commerce is viewed as a national trade strategy (Hossan et al, 2006). Although Bangladesh has
planned to improve the utilization of information technology and the number of Internet user has
reached 37172.05 thousand at the end of April, 2014, Bangladesh has not yet succeeded in implementing
of e-commerce strategies (BTRC, 2014).According to a recent national e-commerce survey, there are a
total of 6,460 Bangladeshi websites. Among those websites there are only 3,765 active and accessible
websites and 88.85% (3,335 websites) of these websites are mainly used for promotional purpose. The
other 11.42% (430 websites) provides additional value added services such as online reservation and
online payment system, which is a step towards the adoption of e-commerce strategy. Comparing the
survey in the previous year it is only a 1% increase towards adoption of e-commerce strategy. This is an
early stage of the adoption of e-commerce as these websites provide information about companies and
their products (JETRO, 2013).
Now Government formed e-Commerce committee headed by commerce secretary. Ministry of
Information and Communication is working for enacting a law regarding “Electronic Transaction act.
Moreover, Ministry of Industry (MoI) of Government of Bangladesh are currently facilitating
e-commerce Chat and help information in several industrial sectors, such as RMG, Frozen Goods,
Leather & Leather Products, Diamond, etc.
However, there are many interventions are taken to provide e-commerce services to the people,
there is little evidence on the adoption process of e-commerce from customers perspectives in
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Bangladesh. E-commerce is very promising on its supply section (e.g. providing infrastructure), but
little has been done on the demand section (e.g. adoption). Most of the research and project are
concerned how to develop the modern technologies. However, there is no research concerned with the
adoption of e-commerce in Bangladesh. It is essential to analyze the factors influencing the adoption of
e-commerce in Bangladesh. This study was an attempt to fill this gap by analyzing the adoption and
acceptance issues of e-commerce in the context of Bangladesh. Extended Technology Acceptance Model
(TAM) was used for theoretical underpinning of this research.

2 Literature Review
E-commerce is trading in products or services conducted via computer networks such as the
Internet (Wikipedia, 2014). The term ‘e-commerce’ has already vigor itself as an unavoidable module
for developing business strategies. Babita (2014) found that E-commerce may be a marketing process or
technique that used by business organization, industries and corporation for business through the
internet system. Wiengarten (2013) proved that e-commerce enabled collaboration influence directly and
positively on the multiple dimensions of operational performance tested. There is an extensive body of
literature on adoption of e-commerce throughout different countries. There are notable differences
between developing and developed countries in the adoption of e-commerce.
A plethora of factors are responsible in influencing firms' decision to adopt e-commerce application
in different countries. In developing countries, organizational factors appeared as most prevalent
hindrance. On the other hand, developed countries confronted technological barriers towards adoption of
e-commerce (Kartiwi & MacGregor, 2007). Different studies showed that developing countries adopt
e-commerce very slowly and majority of them just linger in the lowest level of sophistication in this
regard (Migiro, 2006; Sam & Leng, 2006; Sulaiman, 2000). According to Michael Abebe (2014),
e-commerce adoption positively affects firms performance and it enhance firms overall performance and
internal process. Asghar and Stephen (2013) found that the most important advantage of e-commerce is
increased company brand and corporate image where security and privacy considered the significant
factors of e-commerce adoption.
Arun (2013) found that in case of online shopping males are more interested than female and
previous online buying experience, impulse buying intention and online trust have significant influence
on buyer purchase intention. Adensina & Ayo (2010) conducted a survey on a total of 500 survey
questionnaires incorporating TAM and found that TAM is the most widely used model for technology
adoption.
Hossain et al (2013) apprehended that the use of B2C e-commerce in the near future in Bangladesh
will not flourish because of low per capita income, a defective infrastructure and legal issues, lack of
trust between business and consumers. Hoque (2008) found that there are lots of challenges in
implementation of e-commerce in Bangladesh. However, no study or research is conducted to
incorporate the Technology Acceptance Model (TAM) in the arena of e-commerce in Bangladesh. The
uniqueness of this study is the incorporation of Technology Acceptance Model (TAM) in the arena of
e-commerce in the context of developing country like Bangladesh. This study aims to gauge the factors
that influence technology acceptance decision among users of e-commerce services in Bangladesh.

3 Research Model and Hypothesis
In investigating user’s adoption of information systems, extended Technology Acceptance Model
(TAM) is widely used. It implies the proroguing of external variables and measuring their impact on the
adoption to harness an information system. Extended TAM is adopted as the theoretical framework in
this research. The extended TAM encompasses external variables “perceived credibility”, “computer
self-efficacy”, and “customer attitude”. We hypothesize following:
Hypothesis(1-3)
Hypothesis(4-6)
Hypothesis 7
Hypothesis 8
Hypothesis 9

Table 1 Hypothesis
Computer Self Efficacy (CSE) has a positive impact on perceived ease of use, CSE has
a positive impact on perceived usefulness and CSE has a positive impact on customer
attitude.
Perceived credibility has positive impact on perceived ease of use of e-commerce; PC
has positive impact on perceived usefulness of e-commerce and has positive impact on
customer attitude towards the use of e-commerce.
Perceived ease of use (PEOU) has a positive effect on customer attitude.
Perceived usefulness (PU) has a positive effect on customer attitude.
Customer attitude (ATT) has a positive effect on customer acceptance of e-commerce.
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3.1 Computer self efficacy (CSE)
Bandura (1982) defined self-efficacy as “judgments of how well one can execute courses of action
required to deal with prospective situations”. One of the proximal determinants of behavior is
self-efficacy and it is regarded as its function. The theoretical basis of the proposed relationship between
computer self-efficacy and perceived ease of use is the argument developed by Davis (1989)
H2

Perceived Credibility

H4

H5
Perceived Usefulness

H6
H9

H8
Customer Attitude

Intention to
Use
e-Commerce

Perceived Ease of Use
H7

H1
Computer Self Efficacy
Independent Variables

H3
Intervening Variable

Figure 1

Dependent Variable

Conceptual Framework

3.2 Perceived credibility (PC)
Perceived credibility is a key indicator of behavioral intention to use an information system
(Hanudin, 2007). It is encompassed of two important rudiments: privacy and security. According to
Egwali (2008), security implies the protection of information from illicit interruption. In this research,
the term “perceived credibility” (PC) indicates the perception of protection of user’s transaction details
and personal data against illegal entrance. PC is regarded as a personal belief that a user require to
maintain the privacy of delicate information. Perceived credibility has also been tested empirically and
proved to yield a significant effect on perceived ease of use and perceived usefulness (Karjaluotoet et al
2002; Lallmahamood, 2007).
3.3 Perceived ease of use (PEOU)
By the same token, perceived ease of use (PEOU) is a major facet that influences customer attitude
towards the use of an information system (Jahangir and Begum, 2008). PEOU is defined as “the degree
to which a person believes that using a particular system would be free of effort” (Davis, 1989).
3.4 Perceived usefulness (PU)
The use of an application or gadget is dependent upon the extensity of people’s believe on their aid
at their performance. Davis (1989) defined PU as “the degree to which a person believes that using a
particular system would enhance his or her job performance”. It is noted that perceived usefulness
possess the strongest predictor of an individual’s attitude and intention to use an information technology
(Adams et al., 1992).
3.5 Customer attitude
Davis (1989) and Karjaluoto et al., (2002) defined attitude as the users’ desirability to use the
system. However, no such findings have indicated attitude as the driver of utility of consumer. It
unearths the usefulness, credibility and individual preferences (Jahangir and Begum, 2008). Jahangir
and Begum (2008) has argued that attitude of consumer have a sturdy, straight and positive effect on
consumers’ intention to use new information system. TAM hypothesize that significant belief is the
basis of attitude. Attitude of customer is based on beliefs about the object and perceived significance of
some features in decision making regarding adoption.
3.6 Measurement instrument
A comprehensive set of questionnaire is being used in this research. The questionnaire design was
divided into two sections. The first section is comprised of six questions which consist of demographic
profile and sources of getting interested in e-commerce. The second section consists of 22 questions.
The questionnaire items were espoused from the prior studies such as Reid and Levy, 2008; Jahangir
and Begum, 2008; Lallmahamood, 2007; Pikkarainen et al., 2004; Karjaluoto et al., 2002: and Adesina
& Ayo, 2010. The participants were asked to scale the relevant facts on a likert scales from 1 to 5 with a
response continuum from “strongly disagree” to “strongly agree”.

4 Result and Analysis
4.1 Analysis of the measurement model
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In order to analyze the collected data, we followed the two-step procedure. First, we examine the
measurement model to measure construct reliability and convergent validity. Then, we examined the
structural model to examine the direction and strength of the relationships among theoretical constructs.
4.1.1 Construct reliability (CR) analysis
To determine the internal consistency across items for each measure, Cronbach’s Alpha test was
conducted. The Cronbach’s alpha values were PU(0.738),PEOU(0.885), PC(0.713),CSE(0.816),
ATT( .906)and BI(.862) . Here, all dimensions range from 0.713 to 0.906. All of them exceed the
minimum alpha of 0.7. This indicates good internal reliability on all measures (Pallant and Tennant,
2007).
4.1.2 Convergent validity analysis (CVA)
According to Fornell and Larcker (1981) the convergent validity of the measurement scales can be
evaluated on the basis of following criteria:1)Factor loading of all indicators should exceed 0.5 and be
significant.2) Average variance extracted (AVE) by each construct should surpass the variance due to
measurement error for the construct (e.g. AVE should exceed 0.5).
The values of all factor loadings in confirmatory factor analysis of the measurement model
surpassed 0.5 and were significant at 1 percent level of significance (p = 0.001). It is also evident from
Table 4 that composite reliabilities of constructs ranged from 0.80 to 0.91. In addition, AVE ranges from
0.55 to 0.81, was larger than the variance due to measurement error. As a result, conditions for
convergent validity were met. The Composite Reliability (CR) values were PU(0.90 ),PEOU(0.91),
PC(0.91),CSE(0.82), ATT(0.89) and BI(0.80) and the Average Variance Extracted (AVE) values were
PU(0.8257),PEOU(0.7736), PC(0.7334),CSE(0.7882), ATT(0.5978)and BI(0.6906) .
4.2 Muliticollinearity
To explore the relationship between variables a correlation analysis was conducted on all variables.
Bivariate correlation analysis is subject to two tailed tests at 0.01% and 0.05% levels of significance.
Table 4 represents the result of correlation analysis which shows that all positive figures. This indicates
that there are positive correlations between customers’ attitude towards the use of c-commerce and its
variables; i.e. perceived credibility, computer self-efficacy, perceived ease of use, and perceived
usefulness. According to Table 2, several correlations between constructs are high (e.g. CSE, PC and
ATT), exceeding 0.7. A common measure of multicollinearity in regression analysis is the variance
inflation factor (VIF), which indicates the degree to which each predictor variable is explained by
other predictor variables (Hair et al.,.2011). The VIFs for CSE, PC and ATT were 9.01, 8.14 and 7.57,
respectively. These values provide lush evidence against multicollinearity.
Table 2

Correlation Analysis of the Variables
PU

PEOU

CSE

PC

ATT

BI

PU

Pearson Correlation
Sig. (2-tailed)

1

.610*
.000

.712*
.000

.384*
.000

.382*
.000

.520*
.000

PEOU

Pearson Correlation
Sig. (2-tailed)

.690*
.000

1

.357*
.000

.740*
.000

.710*
.000

.411*
.000

CSE

Pearson Correlation
Sig. (2-tailed)

.720*
.000

.357*
.000

1

.381*
.000

.415*
.000

.380*
.000

PC

Pearson Correlation
Sig. (2-tailed)

.481*
.000

.440*
.000

.318*
.000

1

.591*
.000

.564*
.000

ATT

Pearson Correlation
Sig. (2-tailed)

.382*
.000

.710*
.000

.415*
.000

.391*
.000

1

.464*
.000

Pearson Correlation
.320*
.414*
.480*
Sig. (2-tailed)
.000
.000
.000
Note: * denotes correlation is significant at the 0.05 level (2-tailed), N=200

.564*
.000

.464*
.000

BI

1

4.3 Analysis of the structural model
To continue the analysis, it is obligatory to assess the fit of individual parameters in the
hypothesized model to assess the adequacy of the model. As reported in Table 3, all the fit statistics
indicate a well fit. Value of key fit statistics, i.e. chi-square (165/df) is 294.05 (p=0.001) demonstrates
that the model has a decent overall goodness-of-fit. In addition, the model has GFI of 0.84, NFI of
0.91, CFI of 0.94, and RMSEA of 0.09. For statistical significance of parameter estimates, t values were
used.
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Table 3
Fit statistic

Chi-square

df

Suggested
Obtained

294.05

Fit Indices of Hypothesized Model
Chi-square
GFI
NFI
significance
p< or = 0.005
>0.90
>0.90

165

0.001

0.91

0.95

CFI

RMSEA

>0.90

<0.05

0.98

0.55

4.5 Hypothesis testing
Computer self-efficacy and perceived credibility are significantly associated with the perceived
ease of use of e-commerce system as indicated by the results of multiple regression analysis.
H1 is established with the study results which demonstrate that computer self-efficacy has a
positively associated with perceived ease of use (t = 3.915, Beta = 0.181, p-value=0.000).
Table 4
Cons
tant

PC

CSE

Regression result
PU

PEOU

ATT

F-statist
ic

R2

Reg. 1

2.333

PU

0.156(0.000)

0.282(0.000)

40.608

0.220

Reg. 2

3.667

PEOU

0.365(0.000)

0.103(0.000)

26.514

0.156

Reg. 3

3.688

ATT

0.146(0.000)

0.462(0.000)

Reg. 4

0.745

BI

0.147(0.000)

0.350(0.000)
0.493(0.000)

46.908

0.412

164.710

0.386

H2 is inveterate, this indicates that computer self-efficacy has a momentous impact on perceived
usefulness (t=3.276, Beta = 0.072, p-value = 0.000). H3 is also sustained, which indicates computer
self-efficacy has a positive impact on customers’ attitude to use e-commerce (t = 6.639, Beta= 0.104,
p-value = 0.000).
Perceived Credibility
0.357

0.170

0.140
Perceived Usefulness
Perceived Ease of Use
0.072

0.181

0.191

0.464
Customer Attitude

0.41

Intention to
Use
e-Commerce

0.104

Computer Self Efficacy

Independent Variables
Figure 2

Intervening Variable
Results of Structural Model Analysis

Dependent Variable

It is also been demonstrated by results that perceived credibility is significantly related with
perceived ease of use, perceived usefulness and customer attitude. H4 asserted that perceived credibility
has a significant impact on perceived ease of use (t = 5.533, Beta = 0.357, p-value = 0.000). H5 is also
established. This indicates that perceived credibility has significant effect on perceived usefulness (t =
4.789, Beta = 0.140, p-value = 0.000). Further, H6 signified that perceived credibility is significantly
associated with customer attitude (t = 5.945, Beta = 0.170, p-value = 0.000)
In furtherance, to find out the factors responsible for customer attitude, the effects of perceived
ease of use and perceived usefulness on customer attitude were examined. H7 asserted that perceived
ease of use has a positively impact on customer attitude (t = 6.652, Beta = 0.415, p-value = 0.003). H8 is
also accepted indicating that perceived usefulness has a positive effect on customer attitude (t = 5.792,
Beta = 0.191, p-value = 0.000).
Lastly, the result of the single linear regression between customer attitude and behavioral intention
confirmed that customer attitude is positively associated with behavioral intention (t = 5.273, Beta =
0.464, p-value = 0.000). These results confirmed H9. It demonstrates that customer has a positive
significant impact on behavioral intention towards using e-commerce.
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5 Conclusions
This study intended to provide a reveal of the factors that determine the acceptability of
e-commerce at the main point. The authors have used extended version of TAM to stand along with the
argument by other researchers who argued that perceived usefulness and perceived ease of use is not the
only factors to determine the acceptability or adoption of e-commerce. In this paper, along with above
mentioned factors, perceived credibility and computer self-efficacy were selected as additional factors to
TAM construct to justify the adoption of e-commerce. The results of the study clearly demonstrate that
clients find e-commerce as a useful, easy to use, and convenient system. Perceived usefulness appeared
as one of the major factor in describing user’s adoption of e-commerce. One of the major concerns
regarding the acceptability of e-commerce is its credibility and should be dealt with great care.
Security concern and privacy aspects are crucial issues that hinder the systems adoption. The relevant
figures shows that clients of e-commerce are bit worried about the security issues. It exposes that the
level of trust is low in this regard.
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Abstract: In order to predict GDP growth rate in China, BP Neural Network (BPNN) and Support
Vector Machine (SVM) are used for GDP growth rate prediction. BP Neural Network and Support
Vector Machine prediction models are established by Matlab. BPNN and SVM are both effective
methods for GDP growth rate prediction. The performance of SVM is better than BPNN. The average
absolute error of SVM is 14.11. The next research will focus on the improving for SVM method.
Key words: GDP; Growth rate; BP neural network; Support vector machine

1 Introduction
GDP is a comprehensive index of the macroeconomic field. It is the evaluation and economic
development of a measure of a country or region’s most authoritative index by far [1]. GDP growth rate
is also an important index in China. And its prediction is also a research focus. In recent years, the
prediction models based on GDP are also very common. Such as regression analysis, time series
analysis method, grey prediction method, GMDH method and so on [2-4]. But its prediction is not easy
for researchers. Because GDP growth rate can change frequently in the future. So the BPNN and SVM
methods are introduced in this paper. These intelligent methods will be verified based GDP growth rate
data in China.

2 An Example
The GDP growth rate data from year 1998 to year 2007 are obtained from government statistics
data [5]. The top 7 data is using for training; the last 3 data is using for testing.
Table 1
No.

GDP Growth Rate From Year 1998 to Year 2007
Year
GDP growth rate (%)

1

1998

7.83

2

1999

7.62

3

2000

8.43

4

2001

8.3

5

2002

9.08

6

2003

10.03

7

2004

10.09

8

2005

11.31

9

2006

12.68

10

2007

14.16

3 Data and Methodology
3.1 BP neural network
BP Neural Network is mainly realizing the function of the human brain. Neural network and its
learning is a process to find the optimal solution. Where, the learning rule of neural network is also
called the learning algorithm, which determines the learning efficiency of the neural network and the
output results. For example: Hebb learning rule, corresponding to the learning rule and the unsupervised
learning methods, the learning rule’s attention is paid to the neurons change connection strength [6-9].
3.2 Support vector machine
Support vector machine is a kind of statistical learning theory based on the new data mining and
machine learning methods, invented by Vapnik et al in 1992. In the introduction of machine learning
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field, it has received extensive concern and deep development. SVM is a learning theory of VC
dimension theory and structural risk minimization principle on the basis of statistical; it through a
nonlinear mapping to map the data into a high dimensional feature space and linear regression in the
space; thus can solve the problem [10].

4 Results
The prediction results based on BPNN are shown in Figure 1 and Table 2. In the Figure 1,
prediction results are compared with true values. In the Table 2, predictive value of year 2005 is 9.90%;
predictive value of year 2006 is 9.90%; predictive value of year 2007 is 9.90%.

No.

Figure 1

GDP Growth Rate Based on BPNN

Table 2
Year

GDP Growth Rate Based on BPNN
GDP growth rate based on BPNN (%)

1

2005

9.90

2

2006

9.90

3

2007

9.90

The prediction results based on SVM are shown in Figure 2 and Table 3. In the Figure 2, prediction
results are compared with true values. In the Table 3, predictive value of year 2005 is 10.52%; predictive
value of year 2006 is 10.89%; predictive value of year 2007 is 11.15%.

Figure 2

GDP Growth Rate Based on SVM

Proceedings of the 11th International Conference on Innovation & Management
Table 3
Year

No.
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GDP Growth Rate Based on SVM
GDP growth rate based on SVM (%)

1

2005

10.52

2

2006

10.89

3

2007

11.15

In order to compare two different methods, the average absolute errors and absolute errors of two
methods are calculated. The absolute errors are shown in Table 4 and Table 5. The average absolute
errors are shown in Table 6 and Table 7. In the Table 4, absolute error of year 2005 is 12.47%; absolute
error of year 2006 is 21.93%; absolute error of year 2007 is 30.09%. In the Table 5, absolute error of
year 2005 is 6.96%; absolute error of year 2006 is 14.13%; absolute error of year 2007 is 21.25%. In the
Table 6, average absolute error based on BPNN is 21.49%. In the Table 7, average absolute error based
on SVM is 14.11%.
Table 4

Absolute Errors of GDP Growth Rate Based on BPNN
GDP growth rate
Real GDP growth
based on BPNN (%)
rate (%)
9.90
11.31

Absolute
error (%)
12.47

No.

Year

1

2005

2

2006

9.90

12.68

21.93

3

2007

9.90

14.16

30.09

Table 5

Absolute Errors of GDP Growth Rate Based on SVM
GDP growth rate
Real GDP growth
Absolute error (%)
based on SVM (%)
rate (%)
10.52
11.31
6.96

No.

Year

1

2005

2

2006

10.89

12.68

14.13

3

2007

11.15

14.16

21.25

No.

Table 6
Year

Average Absolute Errors of GDP Growth Rate Based on BPNN
Absolute error (%)
Average absolute error (%)

1

2005

12.47

2

2006

21.93

3

2007
Table 7
Year

No.

21.49

30.09
Average Absolute Errors of GDP Growth Rate Based on SVM
Absolute error (%)
Average absolute error (%)

1

2005

6.96

2

2006

14.13

3

2007

21.25

14.11

5 Conclusions
In order to predict GDP growth rate, Support Vector Machine and BP Neural Network are
introduced for GDP growth rate prediction. According to simulation results based on Matlab, Support
Vector Machine method is better than BP Neural Network. The average absolute error based on SVM is
14.11%; the average absolute error based on BPNN is 21.49%; SVM is less than BPNN. In year 2005,
the absolute error based on SVM is 6.96%; the absolute error based BPNN is 12.47%; SVM is less than
BPNN. In year 2006, the absolute error based on SVM is 14.13%; the absolute error based BPNN is
21.93%; SVM is less than BPNN. In year 2007, the absolute error based on SVM is 21.25%; the
absolute error based BPNN is 30.09%; SVM is less than BPNN. The experiments show that SVM is an
effective method for GDP growth rate prediction. The next key job is to improve the accuracy of SVM
method.
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Abstract: Smoke is the most significant feature in the process of fire, so it’s possible to rely on
smoke detection to detect fire. While the smoke image segmentation is the most difficult and also
indispensable step in the analysis of smoke image detection. In order to improve its accuracy and
effectively exclude the disturbances of non-smoke image, and lower the false alarm rate, it puts
forward a kind of smoke image segmentation based on color model. It uses K-means clustering in
Lab color space and threshold segmentation in HSV color space, then merges the two results. Finally,
it uses the method of shen filter and regional mark to denoise, Experimental results on segmentation
of smoke image show that the proposed method is able to segment smoke from the background.
Key words: Image segmentation; K-means algorithm; Color space; LAB; HSV

1 Introduction
Image segmentation is the process of dividing and extracting ROI region. Its main methods include
histogram threshold[1], edge detection[2], region segmentation[3], clustering method[4], fuzzy method[5],
etc. The histogram threshold method is intuitive and less calculation without known information when
image segmentation. However it has the possibility of region incompletion when this method is used
separately. Edge detection has better effect for images of low noise and less complication than ones with
complicated edges and unevenness of brightness distribution which cause problems in image
segmentation for its disconnected boundary. The results of region growing segmentation are dependent
on the choice of seeds. Fake region and false boundary can easily appear when segment image by using
split-and-merge method, while noise has less effect on it. Clustering method is a kind of statistical
classification algorithm which easily realize in color space, but it needs to pre-determine the cluster
number. Fuzzy method is an effective way in the field of image processing, however its real-time
processing is not good. Given the own characteristic of objects and ambient influence in image
segmentation, effective image segmentation is always a difficulty and hard to reach a pleased
segmentation results.
In the point of smoke image itself, it has the features of abundant color information, less obvious
textures and subject to ambience. Therefore, this paper proposes a smoke image segmentation method
based on color model and K-means algorithm which choose color model of HSV and LAB, In HSV
space using k-means clustering, in the LAB using threshold segmentation, the method combines two of
segmentations together as a whole and filters the noise.

2 Selection of Color Model
2.1 Lab color space
Lab color space, also called Lab space, is a kind of color model enacted in 1931 and improved and
named in 1976 by the international commission on illumination (CIE) . Lab color model consists of
three channels, L means lightness, value [0,100]; a, the positive number refers to red(+127a), the
negative number refers to green(-128a); b, the positive number refers to yellow(+127b), the negative
number refers to blue (-128b). Although Lab color space has the feature of evenness of color distribution,
it cannot contain all of the colors within human beings’ vision. Take CIEXYZ, which was built in 1931,
as an example, it’s a special color space detected directly based on human being’s color vision. Thus
RGB space is needed to turn into XYZ space before the space conversion of LAB into RGB[6, 7].
RGB  XYZ :


This paper is supported by the science and technology foundation of GuiZhou Province (Qian scientific c
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y in 2014:Research on algorithm of smoke detection based on image processing.
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 X  0 . 43  R  0 . 38  G  0 . 19  B

 Y  0 . 21  R  0 . 72  G  0 . 07  B
 Z  0 . 018  R  0 . 11  G  0 . 87  B


(1)

XYZ  LAB :

if

X  0 . 008856

if Y  0 . 008856
if Z  0 . 008856

1

then f ( X )  X 3 , else
then

1
3

f ( X )  7 . 787 X  0 . 138

, else

f ( Y )  7 . 787 Y  0 . 138

then f (Y )  Z , else

f ( Z )  7 . 787 Z  0 . 138

f (Y )  Y

1
3

 L  1 . 16 f ( y )  0 . 16

 a  2 . 27 ( f ( x )  f ( y ))  0 . 5
 b  0 . 91 ( f ( y )  f ( z ))  0 . 5


(2)

2.2 HSV color space
On account of the weaknesses of the less visual perceptibility of human eye and the low similarity
of space color in RGB color space, this paper choose this HSV color models which is a more
people-oriented information model. The HSV color space is represented as an upside-down hexagonal
pyramid, shown in Figure 1. The top surface is a regular hexagon and its six angles respectively stand
for the location of six color: red, yellow, green, green grass, blue and pinkish red. H, the Hue, means the
location of spectral color, the values come from the results of passing V pixels. S, the Saturation,
satisfies the range of [0,1], where S=0 represents the value of color in the center of hexagon, where S=1
represents the value of color in the frame of hexagon. V means brightness with the range of [0,1], where
V=0 represents black in the bottom; where V=1 represents white in the top. Because the images
collected in experiment are RGB models, for the following image segmentation, it needs to convert
RGB models into HSV models[8-11].
RGB  HSV
Max  max( R , G , B ), Min  min( R , G , B )

 G  B


 Max  Min  60 , if ( R  Max )


B  R
 H  (2 
)  60  , if ( G  Max )


Max
Min



R G



 ( 4  Max  Min )  60 , if ( B  Max )





Max  Min
S 
Max


V  Max



if Max  Min H is Pure grey

(3)

3 K-means Clustering Algorithm
K-means clustering algorithm is one of the classical clustering algorithm which depends on
partitioning algorithm in the feature space. It uses iteration method to extract spatial clustering of each
pixel in the feature space with continuously adjusting clustering center and divides the pixel of data base
into K categories with making sure the distance minimum from each pixel to the included center to
realize the segmentation of picture[12, 13].
The detailed steps of K-means clustering algorithm are as following:
Step1: According to the minimum erroneous judgments rule, selecting K data points as the initial
clustering center 1 ,  2 ,   k .
Step2: Calculating the distance from each data point to he clustering center in accordance with the
principle of minimum.
Step3: Calculating the average values of vicissitudinous clustering and adjust the clustering centers

Proceedings of the 11th International Conference on Innovation & Management

·1269·

again.
Step4:Compute the sum
cluster center

i

G ( xi ) of distances between pixels and its cluster center, then judge if
and G ( xi ) changed. If it is, repeat Step2, otherwise terminate iterative and

end this algorithm.

4 Image Segmentation Based on Color Model and K-means Clustering
K-means clustering
initial segmentation

Witch Hsv
space

Shen smooth
filter

Original
image

Region
combine

Region labeling
handle
Iteration
threshold
segmentation

Witch Lab
space

Figure 1

Complete
segmentation

Algorithm Flow Diagram

4.1 K-means clustering image segmentation based on HSV modal
Firstly, switching the image from RGB space to HSV space and making use of K-means clustering
method to realize initial segmentation for the image. Secondly, according to the information of the
image, assigning the pixels which color is closing to the same category. The experiments show that
clustering 3 is the best. Then using the Shen smoothing filter[14] to eliminate the shadows and the
isolated points, witch can make the clustering image much better. At last, eliminating the isolated points
and interferential pixels of peripheral image in the region labeling method.
Shen filter is a low-pass filter, we can use it to get first-order derivative and second-order derivative.
Assuming the initial signal is I(x)（x=0,1,2,… ,N), then filtering the signal to get I L (x ) from left to
right.
x0
 I L ( x)  I ( x)
(4)

 I L ( x)  aI ( x)  (1  a ) I L ( x  1) x  1, 2,...N

Filtering the signal again from right to left to get

I R (x)

xN
 I R ( x)  I L ( x)

 I R ( x)  aI L ( x)  (1  a ) I R ( x  1) x  N  1, N  2,...,1, 0
d

2

f (x)
 C
dx2

f ( x)

2



fR

x 

f

 x 

f L ( x)

df (x)
 C
dx

Figure 2

(5)

f R ( x)

1



fR

x 

fL

 x 

Shen Operator Algorithm Flow Diagram

4.2 Image segmentation based on the threshold of LAB modal
First we need to switch the image from RGB space to CIEXYZ space, then switching the image
from CIEXYZ space to LAB space again. In the LAB space, there are three components needed to
process regionally. Threshold segmentation of each region is decided by improved iteration method.
Finally the image is binarized. Due to the considering that this paper’s studying is smoke image whose
signal is wide spreading in the respect of brightness and information. Besides the Lab’s color gamut is
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wider than RGB. Using arithmetical operation to the L and B components can eliminate the interferent
of the image according to the experiment.
4.3 Regional combination
HSV color modal is closer to people’s perception and separation for the color, so HSV color modal
well suited smoke image’s analysis and processing. Considering the characteristic of uniform
distribution of Lab’s color modal, we can combine the HSV modal with LAB modal to get a better
result.
Do the mathematic for the binary images getting from K-means clustering based on HSV color
space and improved iterative threshold segmentation based on L*a*b*color space.
4.4 Regional labeling processing
Regional labeling processing is the post processing after K-means clustering segmentation and
threshold segmentation for the smoke image. Labeling all the default modules, then eliminating the
noise which area is smaller than the threshold T, as the following:
T
 0 , where the S ( J ( i , j )) less than the threshold
(6)
J (i, j )  
1
,
where
the
S
(
J
(
i
,
j
))
greater
than
or
equal
to
the
threshold
T


5 Analysis of Experimental Results
In this article, the method of using color model and K-means clustering to segment smoke image
was implemented. The K-means clustering was used in HSV space where smoke, weeds and human
being were classified into three types with the principle of minimum misjudgment to initialize cluster
center. Then, compute the distance between each pixel and its cluster center with the principle of
minimum loss to classify their categories. After that, re-compute the cluster centers by averaging all of
the pixels in the cluster. Finally, compute the sum of distances between pixels and its cluster center, then
judge if the cluster center changed. The process can repeat over and over again until convergence is
attained.

（a）

（c）
Figure 3

（b）

（d）
This Proposed Method of Segmentation Image

Fig（a）is Original image , Fig (b) is the K-means clustering based segmentation image converted
into HSV color space. Fig (c) shows the segmentation result of L component using the iterative
threshold to segment smoke image in converted LAB space. The segmentation result proposed in this
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study is showed in Fig (d). From Fig (b), it can be seen that there’s still some noise following the Shen
process of filtering and noise deduction. From Fig (c), it can be seen that there’s still a lot of noise in the
final result. While, as shown on Fig (d), it can be seen that the method proposed in this article of smoke
image segmentation based on color model and K-means clustering can segment from background, and
meanwhile the noise is fairly low. The result shows that this method is better than individually using
K-means clustering in HSV color space and using iterative threshold in Lab color space, In order to
verify the feasibility of this method, there’re a number of experiments had been tested. Some of the
experimental results are shown as below:
Original image
Segmentation image

Figure 4

Some Experimental Segmentation Image

6 Conclusion
In this paper we introduce a method of image segmentation based on color model (HSV/LAB),
using improved iterative threshold to segment in LAB color space and K-means clustering in HSV color
space, then doing region merge for the twice segmentation results, at last getting the final segmentation
image through the way of region label to eliminate noise. The segmentation experimental result against
smoke image shows that this proposed method, which overcomes the limitation of single algorithm, is
more effective than individually using K-means clustering in HSV color space and using iterative
threshold in Lab color space. While the problems of over-segmentation and under-segmentation is
required to be resolved in our further research.
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Abstract: In order to improve the operation safety of the crane, to increase the work efficiency and the
degree of online supervision, to realize intelligent management, this paper designed a crane information
management system, with VC++ and SQL Server technology, adopting B/S three-tier structure to design
the system software, and using big data technology analysis system data. The system provides reliable
basis for monitoring the running state of crane, and provides enterprises with large data which facilitate
enterprise's daily production, management and decision-making. It also promotes the development of
enterprise management to be more informationalized and normalized. At the same time, the system
design could be optimized according to practical process, and the design has theoretical and practical
engineering significance.
Key words: Crane; Information management; Internet of Things (IOT); B/S; Big data

1 Introduction
With the rapid development of industry, agriculture, construction and transportation, crane as one
of the special equipment is widely used in the modern production process, which is moving toward large
scale, high speed, automation and multi-function. Crane requires a large work space and a high work
level, and the personal injury and property damage is enormous if there is an accident. In recent years,
crane accidents happened in high frequency because of non-standard operation and mechanical failure.
Ensure the safety of the crane operation become a primary issue. AQSIQ’s development strategy
guidelines explicitly ask increasing the supervision of special equipment. The 12th Five-year Plan of
China points out that since 2014 monitor management system must be installed for all hoisting
machinery. Therefore, this paper constructs an information management system, monitoring and logging
crane status in real time to guarantee the safe operation of cranes. It is of great practical significance and
practical value to improve the degree of supervision and operational efficiencies.
Early regulation of crane is based on the installation of protection devices such as limit switches.
With the development of computer technology, communications technology and automatic control
technology, Internet of Things technologies have been widely used like sensor technique, wireless
network and so on. Kyung-Jae[1] and others use the wireless local area network (LAN) to reduce the
difficulty in siting wiring, and it is convenient for supervisors to monitor the dynamic operation. A
company called CRANE[2] in the United States transmits the monitoring-data by using ZigBee
technology. In China, Chen Shuai and others[3] design a monitoring system to send alarm content to the
supervisor’s phone when the crane has safety risks by using GSM networks. Wei Jinhe and others[4] use
embedded technology to collect crane state information, and the monitoring data is stored in the
background database for future inquiry. With the research of crane risk pre-warning and fault diagnosis,
crane monitoring management is becoming intelligent, remote and electronic.
In recent years, China advocates to promote the Internet of Things technology in the application of
science and technology programs in order to establish the IOT perception center of China. Therefore, the
establishment of the crane information management system based on IOT, is conforming
to the development of science and technology, and combining with the practical application. The system
is of either high scientific significance or research value. The system adopts radio frequency
identification technology (RFID) to realize the supervision on staff and equipment as well as equipment
positioning, and uses sensor technology to collect crane operation parameters and information, and uses
communication technology to transmit the collected information to monitoring center. The center then
analyzes data, saves data and records data. By using the system to keep the routine maintenance and safe
operation, to improve the work efficiency of crane, people can change data and share data, and realize
the centralized management. While using storage data people can realize the goal of forecast, controlling,
management and decision-making. It provides strong support for the enterprises’ daily management and
it’s good for the enterprises’ comprehensive scientific management.
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2 The Systematic Design
2.1 Function requirement analysis of crane information management system
The crane information management system in this paper is to carry out the research of IOT
technologies in aspects of crane equipment, personnel routine management, operation supervision,
monitoring information sharing, distant early warning, failure analysis, and historical data query. It uses
IOT technologies, taking cranes as safety regulation objects, and taking the efficient, reliable and safe
operation of crane as targets. Functional requirements of the system are as follows:
1) The system can collect, transmit, analyze, and store the real-time monitoring data of the IOT.
2) The system can implement the supervision on the personnel RFID card, recording personnel
daily operation situation.
3) The system can implement the supervision on crane equipment RFID card, recording the basic
parameters of cranes and storing technical documentations, maintenance reports, etc.
4) The system can locate the crane and car’s real-time location to ensure the crane in safety work
range.
5) The system can monitor the operating status and work information of cranes through IOT
technologies, recording and storing information.
6) Combined with real-time monitoring and historical data, the system can make a risk assessment
of a crane by comparing the analysis for remote warning.
2.2 System function modules
Based on the information management system’s functional requirements, the system is mainly
composed of personnel information management module, crane information management module, the
crane localization management module and crane operation management module. These are basic
modules. Except the basic modules, the system can also have extended functions such as the fault
analysis, fault tracing and remote warning.

Figure 1

Function Structure of Crane Information Management System

2.2.1 The design of personnel information management module
In order to trace the safety responsibility accurately, manipulator and maintenance man are given
RFID cards (electronic tags). The name of the staff, gender, job number, job category, department, card
time, the effective time and other basic information are stored in the card. Each staff only has one card,
and the cards of manipulator and maintenance man are designed incompatibility. The number of the
RFID card works as the unique identifier of personnel in the information management system. When
working with their cards, the staff will be positioned by the system. At the same time, the system can
manage the staff by querying, modifying and deleting their information and other operations. The
process of RFID card’s management is shown in the figure below:
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The Process of Staff RFID Card’S Management

2.2.2 The design of crane equipment information management module
Taking the RFID electronic tag as a carrier to record crane’s basic information, such as cranes name,
category, type, company code, manufacturer’s serial number, gauge, working speed, working-level and
so on. Every in-service crane must be installed with a RFID card, and electronic product code (EPC) is
the unique identifier of a crane. With RFID encoding registered in the information management system,
the system will store the crane information in the database. When sending an interrogation signal to the
electronic tag posted on the crane, the device will reply with EPC encoding. The system manages the
cranes by querying, modifying, deleting basic information of crane, and so on. The process of crane
RFID card’s management is shown in the figure below:

Figure 3

The Process of Crane RFID Card’S Management
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2.2.3 The design of crane location management module
Positioning the crane trolley and crane dolly real-time location precisely by using RFID technology,
and tracking the running path synchronously, with those methods to ensure the scientifically control of
crane. According to the positioning accuracy requirements, locating electronic tags in the lane running
track at regular intervals and installing reader on the crane trolley identify the device. Electronic tag has
a unique EPC code and its storage has nonredundant location code. When driving through or arrived at
the location of tabs set by the system, reader on-board can read the label location coding and transmit
the information to the data acquisition system (DAS) to display and monitoring. The system uses this
method to realize the accurate positioning of crane trolley. The positioning of crane dolly will adopt the
same method.
2.2.4 The design of crane operation management
The system adopts data acquisition modules like sensors to collect real-time operation information,
such as frequency of lifting, speed, temperature, current, voltage and amplitude parameters. The system
uses wireless transmission technology to transmit information to the remote control center. The system
receives the information through the communication module, then it processes, stores and analyzes the
information. With this method the system approaches the management of crane operation.
2.3 The design of system software
2.3.1 B/S three-tier structure
Layer is the basic thinking method for people to deal with complex problems, and often be used in
designing computer architecture. Using layered idea to build a system, just means that it divides the
system into several layers. Each layer of complete system has the corresponding function, and each
layer is composed of different modules, while different modules for different tasks. These layers are
independent of each other. This design contributes to the development, implementation and maintenance
of the system software.
Using the layered idea to construct a system can enhance system security, flexibility and scalability.
It can make the system structure more clear, and can make the system have more explicit division of
labor, as well as can make it easier for later maintenance and upgrade. B/S (browser/server)
architecture[5] is a new network architecture developing from the traditional two-tier client/server
architecture. In the B/S model, the browser is equivalent to the client. Its structure is as followed:

Figure 4

The Structure of B/S Mode

Three-tier architecture system means that to put an intermediate layer between customer interface
and database services, namely, business logic layer. Presentation layer is the interaction between user
and the system. That is, it is the client of all departments about the enterprise. Business logic layer is
used to perform a variety of logic, and middle layer locates between the data access layer and the
presentation layer, playing a connecting role in the data exchange. Data access layer majors in accessing
database, namely on the data table's select, insert, update and delete operation and so on. The structure is
shown as below:
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The Three-Tier Architecture

2.3.2 System structure
For the characteristics of the high requirement of real-time, this paper uses B/S three-tier
architecture, VC++6.0, C++, and SQL Server technologies to build a crane information management
software system. B/S structure is realized by using the hierarchical design, which focuses the core part
of system function to the server and is conducive to the later expansion of system function. System
software structure is designed to meet the needs of users and the actual, and is convenient for the user
and company. The system architecture is shown in the following figure:
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Figure 6

The System Architecture

3 Big Data Technology Application
Big data is not simply solving the problem of large amount of and complex data, but also the
mining and analysis of massive data, to acquire information which is more intelligent, deeper, and
has higher commercial value. From the perspective of business and industry development, big data
provides various kinds of information ranging from commercial support to decision-making, which
has commercial value.
Big data technologies[6] mainly include data collection, storage, statistical analysis, data
mining and model prediction, etc. The core technology of the big data processing is shown below:

Figure 7

The Core Technology of the Big Data
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The crane information management system based on IOT integrates control and management,
which is featured with huge amount of data, multidimensional heterogeneous, and data are
generated quickly. The system as a whole can be divided into four parts of data acquisition,
transmission, processing and application. Among them, data acquisition and transmission is the
basic part, processing and application is the core part. How to obtain information timely and
process real-time huge amounts of data dynamically become the core problems of the system
research. This paper uses the distributed computing platform Hadoop based on cloud computing to
implement big data processing applications, and to build an efficient big data processing platform.
The concrete structure is shown below:

Figure 8

The Structure of Multidimensional Analysis Platform

The whole structure is composed of four parts: data acquisition module, data redundancy
module, dimension definition module, and parallel analysis module. Data acquisition module uses
the Flume of Cloudera to transmit in high-speed and combines the huge amounts of small logfile,
and can ensure the data transmission security.
It defines the dimension information and sources need to be redundant (database, file, memory,
and so on) through redundant dimension definition, and specifies the scaling to write the
information in to the data log. Under the huge amounts of data, data redundancy module tends to
become the bottleneck of the whole system, the node should be used as much as possible for
parallel redundant, or bulk Map should be performed in the Hadoop to transform the data format.
Dimension definition module is the front-end module geared to the needs of business users,
and users define dimensions and metrics from the data log through the visual editor. It can also
generate a multidimensional analysis language automatically. And it can use the visual analyzer to
execute the multidimensional analysis command just defined through GUI.
Parallel analysis module accepts the user-submitted multi-dimensional analysis command, and
parsing the command to the Map-Reduce through the core module. After submitting to the Hadoop
cluster, it generates reports for reporting center display.
Core module transforms multidimensional analysis language into MapReduce parser to read
from the user-defined dimensions and metrics, and translates user's multidimensional analysis
command into the MapReduce program. The concrete logic of the core module is shown in the
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figure below:

Figure 9

The Concrete Logic of the Core Module

4 Conclusion
Crane information management system is of great significance for ensuring the safe operation
of the crane and facilitating the enterprises' production and management. People have access to
check, to modify the basic information of staff and the crane equipment at any time based on the
system. People also can position the crane in real-time and view the crane operation states.
Combining with data stored to analysis and track fault when there is a failure, the system will have
a warning of the hidden trouble existing. The system has the vital significance in improving the
safety production of enterprises, increasing the equipment monitoring degree, and making
enterprise management scientific and normalized.
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Abstract: We have entered the era of big data. As a result, data has become basic resource. Effective
management and analysis of big data poses an interesting but critical challenge, which has attracted a lot
of attention of the society. In the paper we present the important issues based on big data including data
mining and large data storage technology. To collect the massive quantities of information about college
students, web crawler technology is adopted. We designed a prototype system architecture based on
Hadoop + Hbase distributed storage model, obtaining related and effective information by appropriate
and effective text data mining techniques. It applied visual interactive interface to render effective
content that can provides the relevant reference and guidance for college students personalized career
guidance.
Key words: Big data; Web crawlers; Distributed database (Hbase); Hadoop; Text mining;

1 Introduction
The employment situation is not optimistic since the number of graduates will soar to 7.27 million
by 2014. How to figure out the background, personality and ability of the students plays important role
in carrying out the work of employment guidance for college students. At present, the school
employment management departments have abundant data including basic condition of graduate
resources, job-hunting and recruitment requirement information, the employment rate of the graduate,
their choice about the jobs and their contentment with the jobs. On the other hand college studies
ministry, and office, campus identification center, institutes of related departments has perfect students
basic information such as grades, campus card consumption and student daily performance, personality,
hobbies, rewards, punishments and so on. In addition, the famous social network Website: microblog,
micro letter, QQ, all kinds of BBS and search engines also contain vast quantities of data about the
students which can reflect their state of mind and friends’ dynamic information, etc. The data analytics
help people get useful information from the vast quantities of data more efficient and effective. Further
more, data can be translated into knowledge and competitive advantage, used to forecast development
trend, lead to the right decisions and enhance the efficiency of different fields.
With the coming of big data era, data-driven decisions have become more scientific than
experience-based decisions[2], which can also be applied to college students’ career guidance services.
To achieve this, we must establish a giant database containing enough resources and models to make full
use of data mining. Thus we can design a proper big data system for personalized college career
guidance evolves natural-language deciphering algorithm, machine learning and artificial intelligence
which makes our system personalized and intelligent. It has great significance that we can achieve
personalized guidance creating full employment.
Currently, there mainly exists two problems in the employment guidance system for college
students. On the one hand, the student information management system is still not perfect for the lack of
access to related information of students and the archives management. On the other hand, with the
traditional methods of data process and simple statistical models, either employment rate or employment
situation of different specialties plays a limited role in the guidance of employment. Mostly we
concentrate on analyzing a small number of data samples only containing students’ profession, place of
employment and basic information of the company and fail to do a thorough and comprehensive
analysis for each student. Because of lack of effective and whole analysis of samples, it often concluded
larger error, failing to conduct effective employment guidance. Given these problems, we can take
advantage of big data by analyzing the large volumes of data from related information and extracting
useful knowledge so that we can find out the critical factors in employment after cross-dimensional
analysis and comparison[1][4]. The concept of big data is to see all the data as a whole rather than certain
patterns, and the large data volume can look for connections that radiate in all directions. Therefore, it
can enable enhanced decision making, avoiding error conclusions. Big data has shown great predictive
power and decision-making power which give rise to making suitable employment guidance for each
students with enough information considered. With the system, we can give more personalized
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one-to-one advice to the student and help them find good jobs where the can make the best use of their
strengths and get greater development. That really plays a positive role in their career path.

2 System Design and Research
2.1 Design scheme
The system is mainly consist of data acquisition, distributed storage, data mining and analysis,
strategic analysis module and man-machine interface, which is shown as figure 1.

Figure 1

The Structure of the Whole System

First of all, web crawlers are employed to fetch us relevant information and downloads pages about
predefined topics. Thus, we can collect all the needed information into our database, and the text
containing topic-relevant Key words can be stored in our distributed storage system. Then after the
preprocessing of the data, mining techniques are introduced to mine the useful knowledge. The
preprocessing procedure consist of Key words segmentation, vector space construction, feature
extraction. However the text data is different to others. Since the text data is usually non-structured, we
are dealing with natural human language, which is too difficult to comprehend the semantic meaning for
computers, let alone to do the computing. The preprocessing is a crucial step for machine learning. After
machine learning and pattern classification, we finally can analyze and evaluate the patterns effectively.
The strategic analysis module call the data in the knowledge database to process the data properly,
making the final decisions and presenting the output to the users. This module aim to demonstrate the
validity of our data collection, text mining and the availability of our analysis methods. It present the
useful output to the users by visual interactive interface.
2.2 Data acquisition
2.2.1 Data source and classification
The required data of the system mainly comes from the public and private data. And the public data
mainly refers to the multimedia information on the Internet .
The storage of the private data lays stress on the integrity of the data, such as each user’s behavior
data, etc. The system cherish the details of private data especially those ignored before. Because of the
characteristics of private data, once leaked, huge losses can be caused. Therefore, in the first phase of
the project, we mostly give priority to the public data acquisition and processing. As for private data, we
only provide abstract methods or some interfaces for the expanded functions in the future.
2.2.2 Data acquisition methods
Our public data mainly refers to the content of relevant web pages. By crawlers, we can make
copies of the pages and downloads the contents to our disk for the subsequent data mining module[6].
A web crawler can automatically scan the web pages and collect topic-related web pages from the
Internet. It’s a crucial component of the search engines. A topical web crawling process begins from
initial URLs(one or more), obtaining the initial URL in your web pages. During the process of crawling,
the outward links of the pages may be added to a list, and then decide the next link for traversal. The
crawler keeps looking for new pages, until meets some certain demands. There are many crawling
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algorithms, among them are Lucene、Nutch、Heritrix、WebLech、Jspider and so on.
It’s appropriate for open-source project to apply Nutch crawler. It’s based on Lucene providing text
index and searching API. So it’s ideal when there is no local data source, and data must be gathered
from the Internet to the local. Figure 2 illustrates the Nutch crawl detail task.

Figure 2

Nutch Crawler

2.2.3 Data storage
The system is based on Hadoop + Hbase distributed storage model. Hbase is a kind of distributed
database built on top of the HDFS[8][13]. As it illustrate in the figure 3, its column-oriented structure
avoid the traditional difficulty of extending.

Figure 3

Distributed Data Storage Model

Hbase is consist of one Hbase Master host and several Hbase region servers. Under the
coordination of Zookeeper, master is in charge of the balanced loading of the region severs and the fault
failure. So that the region severs can handle the storage, compression and retrieval of the data. Besides,
the region sever is made up of thousands of HRegion, and ten thousands of HFiles and blocks are stored
with rows and columns in each HRegion. Thanks to the efficient deployment of HMaster. Each region
sever is joined end to end, being able to scale to petabyte size database.

Figure 4

Zookeeper Cluster Scheduling Mode
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Physical storage of Hbase is arranged by row key. A table is made up of a array of HRegions. When
the amount of the data in a region reaches the defined threshold, the region is automatically split into
two. As the data keeps increasing even beyond the capacity of the current region sever, columns can be
added on-the-fly to tables without changing the existed columns. It’s very cost-effective to extend the
storage.
2.2.3 Text mining
In this project, text mining is to discover hidden patterns and knowledge from large repositories for
better decision making[5],[3],[15]. The text data we study is a large number of documents from various
public website, including news articles, research papers, books, journals, reports, government
publications, digital libraries, e-mail messages and so on. To find useful novel patterns in distributed,
large data, there are several stages in data mining techniques. In our study, the stages are preprocessing,
feature extraction, structural analysis, text summarization, text categorization, text clustering and
association analysis. Figure 5 shows the details of the process of text mining. Starting from the data
source, the user finally get the useful knowledge.

Figure 5

Text Mining Model

There are various data mining techniques, among them the techniques dealing with Chinese
characters is not very mature. In the current markets, four open-source techniques are representative:
Weka, Lingpipe, LIBSVM, ROST CM. Weka is the most perfect to the structured data and can’t be
applied in Chinese text. ROST CM perform well with Chinese text, but can’t work well as for
segmentation, and the classification algorithm is simple. Therefore, we should try to combine different
algorithms so that we can give full consideration of the special structure of text.

3 Functional Verification
Designed for relevant college students, to verify the validation of the strategic analysis module is
the critical component. However, each module is a analysis software actually. They must go through
the software requirements analysis, UML modeling, design of module and interface, algorithm design
and many other process before application. Then it can be finally put to use by enterprises as well as
colleges.
3.1Various data source and data acquisition
Big data means very large data sets. We should get the data from as many sources as possible to
gain access to massive data. The database contains the traditional information including employment
situation and policies, job skills, employment recommendation, recruitment information, etc. What’s
more. personalized employment guidance is based on the students' individualized information, such as
employment intention, interests, majors and grades. The multiple data should include employment
situation of graduate students of the past years, their career path, development prospects and so on.
Finally, we should collect massive public data from the Internet to have insight into the students’
personality. That will be good relevant reference for the employment guidance.
3.2 Big data models and analysis methods
After the data acquisition, we can carry out the processing and analysis of the data, namely
establishment of analytic models and data algorithms design. Big data analysis model for career
guidance should be comprehensive to contain “full samples” rather than “sampling” within a limited
range. The model need to focus on the efficiency, dynamic change and time-effectiveness instead of
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the accuracy.
3.3 System design and development
The system aims to provide pertinent information for the management or employment guidance
department. Based on the analysis of the big data, the system can work well on the employment
forecasting and advice for students, offering us the exact information about the company. It will help the
employers with a valuable reference for recruitment. At the same time, due to the personalized
information analysis, the guidance would be more effective and targeted. In the initial stage, the system
will be applied in college of Information Engineering, collecting the basic information of the
undergraduate and graduate students within two years. Personal information and related network data
are also included.
3.4 Breakthroughs of the system
(1)In the background of big data, we try to establish a mechanism for long-term management of
student information files. Firstly, we develop a student information collection module. Secondly,
archives management is laid down, so that we can maintain improvement of information arrangement.
Finally, the system extracts pertinent information and deliver the output to us. Thus we can give more
targeted and useful advice to students.
(2)Design students’ information data analysis system based on big data. The system is mainly used
for analysis of massive, heterogeneous data, providing results for personalized employment guidance.
Taking advantage of big data, the decision will be more effective and targeted, helping the students gain
better development.

4 Conclusion
Based on the techniques of big data, the prototype system adopts web crawlers to collect the public
data of students. Due to the reliability of distributed storage structure, we choose Hadoop + Hbase
architecture. We are to design data mining algorithm suitable for Chinese text, so that we transform the
non-structured data to knowledge necessary for decision making. While three modules must be
implemented, namely characteristics analysis of individual, recruitment requirement information
analysis, employment intention analysis of graduate students. So that we can verify the feasibility of the
above analysis,
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Abstract: CDIO curriculum emphasizes strengthening professional basic education, at the same time, it
concerns engineering practice and emphasizes individual professional skills and interpersonal
communication skills; It also emphasizes integrated innovation so it is feasible to apply it to professional
teaching. For current status of single chip microprocessor (SCM) course in Wuyi university of
technology, setting up optional curriculum project is offered in SCM teaching, moreover planning and
experimental implementation is done to optional course projects. Practice has proved that the teaching
model strongly promotes study effect of professional courses, and it will lay a good foundation for its
following study, graduation design, and even for engineering and scientific research of future.
Key words: Single chip microprocessor ; Teaching reform; CDIO; Graduation design

1 Introduction
Recently, CDIO engineering education models as the latest achievements of international
engineering education reform, represents “ Conceive, Design, Implement and Operate ” takes products’
life-cycle from Research & Design[1]. It was researched by four universities such as the Massachusetts
Institute of Technology and the Royal Swedish Academy of Sciences and so on other two members, and
headed by Prof. Ed. Crawley which is a member of United States Academy of Engineering. This
transnational research team obtained the fund of Knut and Alice Wallenberg about 16 million U.S.
dollars in 2000. After four years of exploration and study the team created the CDIO idea of the
engineering education. It has carried forward and expanded the idea of education reform in Europe and
American for about 20 years [2][3]. The education philosophy is characterized by: all contents need to
learn and master revolve around the core of project design, and form a whole with this core together.
Training outline of CDIO divides the ability of engineering graduates into four levels as engineering
fundamentals, individual skills, interpersonal team abilities and engineering system ability. And requires
students to achieve intended objectives in four levels through an integrated approach of cultivation[4][5].
So far, there have been dozens of world famous universities and colleges joined the CDIO
organization. In 2005, Peihua Gu academician first introduced CDIO engineering education teaching
concepts into china. Now many universities and colleges has introduced CDIO engineering education
concepts into teaching reform and made the bold attempt and exploration[6].
The study of CDIO teaching model for SCM course is still going on in China, however, there is no
clear research results. It will be imperative goals to follow and explore that forward direction research
and develop course CDIO teaching reform of Wuyi university of technology and finding an entry point
for consolidating practice teaching. In 2009, Wuyi university of technology become pilot unit of CDIO
engineering education teaching model of the ministry of education in two professionals electrical and
mechanical. In our previous teaching reform[7], a new teaching system of Principle and Application of
Single Chip Microprocessor is constructed based on CDIO engineering education model. Under the
guidance of competency-based curriculum quality, the combination of practices and teaching can
promote the teaching qualities and inspires the students’ enthusiasm for study and enhances the theory
level and hands-on ability of students. In this paper, we will introduce the application research of CDIO
in SCM based graduation design.

2 Analysis of Current SCM Teaching
MCU teaching in Wuyi University of Engineering focuses on basic knowledge and representation
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of theory knowledge for a long period, and neglects building students’ creative thinking ability.
Emphasize too much on teaching methods and teaching notes; teaching results focus too much on test
scores, lack of effective training and evaluation to comprehensive ability combined images thinking,
ideas and creative designs. SCM is a basic backbone technology course of machinery and electronics
majors and the task is to enable students to master the basic theory of microcomputer, basic knowledge
and basic skills, learn analysis and synthesis of commonly used products, and has an initial capacity of
system design of mechanical and electrical products. It can be said that ability target in CDIO can be
locked in SCM teaching by teaching reform.
The relations of teaching contents continuously updated and relatively stable teaching process
should be handled correctly, meanwhile, the core content be selected, obsolete and duplicate content be
merged, compressed or cancelled, extensive advanced thinking be melted in and knowledge unit be
reestablished. Curricular hours should be subordinated to the overall arrangements for personnel training
programs, not be blindly increased, and encourage infiltration and integration within other basic courses,
professional courses and practical teaching. Teaching methods and means should be effectively
improved. Computer basic courses of non-computer professional has a strong character of tool and
practicality, so it should be focused on to build students’ ability of daring to use and learn to use
computer, and build awareness of initiatively using computer to analyze and solve problems, and build
students’ self-learning ability and acceptance of emerging new technology and new methods. [8]
Although traditional topics of curriculum design provide students place of using the knowledge that
they have learned combined with concrete practice to conduct training, and also provide students training
opportunities of initial study, skillfully using tool-books as much as possible combined with their own
topics for curriculum design. But there are deficiencies as following:
1) Design topic can’t stimulate students’ interest because it is old-fashioned. Thus has greatly
affected teaching effectiveness of SCM curriculum design and students’ learning motivation. It is
difficult to achieve the objective of “building students’ ability of innovation.”
2) All students of a class do the same subject, so differences in receptors are not considered. One of
the biggest problems brought about by popularization of higher education is that individual differences
of students are gradually increasing, and these differences include character, basic knowledge and social
knowledge, etc. on the subject. If one class, and even whole school in one year, does the same subject of
curriculum design, students do not develop their own design in fact, and just take a course in accordance
with design specifications. Therefore, the purpose of design of new control systems and innovation
training would not be achieved.

3 Single Chip Microprocessor Based Graduation Design
Graduation design in undergraduate program is one of the most important practical teaching activities. how
to improve and standardize the graduation design work, is an important problem to improve the quality of
undergraduate teaching. Graduation design is to realize the training goal of important practical teaching activities.
It is the student in the three and a half years of the learning process especially designed Industry system
summary after class learning, is the comprehensive training of students. High comprehensive practice ability
important practical teaching activities. Through the graduation Design may combine the organic combination of
theoretical knowledge and practical skills, it is for the whole university comprehensive inspection and
supplement of the learning outcomes, Through the graduation design can be informed of the project design or
scientific research Process; To further improve the ability of engineering design, scientific research ability.
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Single Chip Microprocessor Based Graduation Design of CDIO Model

The single chip microprocessor based graduation design of CDIO model is shown in figure 1. It
includes: graduation design task, decomposition, hardware and software design, Circuit board welding,
product assembly and debugging, operation and maintenance. The process also embodies Conceive,
Design, Implement and Operate.
Figure 2 shows the learning process and learning results. Figure 2(b) is a design of self-balance robot
system based on speech recognition, which is as a outstanding graduation design of wuyi university in 2014.

Figure 2 (a)

Figure 2(b)

Discussion in Group

The Design of Self-Balance Robot System Based on Speech Recognition.

4 Outcomes of the Graduation Design
On May 31 2014, the second session of guang dong college students "HeTai CUP" SCM
application design contest finals was held at the guang dong university of technology, the design of
self-balance robot system won the third prize. The competition based on CDIO engineering education
concept. With problems as the core and with products from R&D to run life cycle as the carrier, which
guides the student through conception (C), design (D), implementing (I) and operation (O) a complete
link, and lets the student to active, practice, course organic connection between the way of study,
moreover it takes the initiative to make up for knowledge outline. Its aim is to pay attention to the
foundation and the forefront of premise, promotes the single-chip computer speciality and curriculum
construction, focus on cultivating students' innovation ability, cooperation spirit; The aim is also to
strengthen the cultivation of the student beginning ability and the training of engineering practice quality,
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and improve students' practical problems for single chip research and design of comprehensive ability.
More details should be found in [10].

5 Conclusion
CDIO is an open architecture endeavour. It is specifically designed for, and offered to, all
university engineering programmes to adapt to their specific needs. It is an ongoing developmental
effort [9]. The course of SCM has the features of more contents and esoteric principles, meanwhile is
given a unique feature of fun and diversity by product design. Traditional teaching makes students feel
deeply pressured by the former features but can not understand the fun of the latter. The application of
international engineering education CDIO philosophy to the teaching of SCM course makes students
take initiative to the maximum extent, their practical manual ability and mental comprehension become
higher than ever before. This is a feasible, operable and better way to inspire and motivate students’
manual ability, creativity, and thus to shorten the time in terms of making achievements in scientific
research. Further, the single chip microprocessor based graduation design of CDIO model help the
students to master the tools to enhance their practical ability, personal and professional skills.
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Abstract: In this paper, we consider the effects of trading volume, positive and negative jumps and
construct HAR-RV-PJ-NJ-TV model to estimate and forecast high-frequency volatility. We use
Hu-Shen300 index high-frequency data to estimate model and compare with other high frequency
volatility models. We find that the HAR-RV-PJ-NJ-TV model is much better than HAR-RV model both
in out-of-sample forecasts and in-sample fitness. Our HAR-RV-PJ-NJ-TV model is a great progress in
modeling high-frequency volatility.
Key words: Realized volatility; Jumps; Trading volume; HAR-RV- PJ-NJ-TV

1 Introduction
Price volatility is crucial for option pricing, asset allocation and risk management. Not surprisingly,
volatility estimation has been extensively studied in the past. For low frequency data, the well-known
approaches for modeling volatility are GARCH-type models and stochastic volatility models. With the
increasing availability of high frequency data, there is some new non-parametric method to estimate
volatility with high frequency data, such as realized volatility (Andersen and Bollerslev,1998).Because
there are some stylized facts for volatility such as clustering and long memory, some researches try to
construct models to improve the statistical accuracy of volatility forecasts. Corsi(2004) constructs
HAR-RV model(Heterogeneous Autoregressive Realized Volatility) based on the heterogeneous market
hypothesis which performs well in out-of-sample forecasts. Andersen, Bollerslev and Diebold(2007)
extend HAR-RV model to HAR-RV-CJ (Heterogeneous Autoregressive Realized Volatility-Continuous
and Jump model) model which gains in terms of volatility forecast accuracy by explicitly differentiating
the jump and continuous sample path components at different horizons.
In our previous work, Bi,Zhang and Wu(2013) find that the positive and negative jumps have
different implications for volatility. We also note that there is a strong contemporaneous positive
relationship between trading volume and volatility, see Karpoff (1987).In this paper, we extend
HAR-RV model to HAR-RV-PJ-NJ-TV model(Heterogeneous Autoregressive Realized
Volatility-Positive and Negative Jump-Trading Volume model) which considering the impact of
trading volume, positive and negative jumps. The paper is organized as follows. Section 2 illustrates the
methodology. Section 3 carries out an empirical analysis and discusses the implications of them. Section
4 concludes.

2 Methodology
In this paper, we consider a jump diffusion process (Yt )t 0 of the form
t

t

0

0

Yt  Y0   as ds    s dWs  J t

(1)

Here, W denotes an one-dimensional Brownian motion, (as ) s 0 is a cadlag drift process and  s is an
adapted cadlag volatility process, J t is a compound-possion jump process. High frequency data is
usually irregularly spaced in time, but for simplicity of the analysis, we use equally spaced returns as
follows
(2)
Andersen and Bollerslev (1998) advocate the use of non-parametric realized volatility with intraday
data for measuring, modeling and forecasting volatilities over daily and longer horizons. The realized
volatility is defined by
t j t

RVt   ( njY ) 2
j 1

(3)
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Barndorff-Nielsen and Shephard (2002) deduced that realized volatility converge in probability to
the quadratic variation plus squared jumps
P
RVt 
   s2 ds   J ( s ) 2
t

0

(4)

s t

Barndorff-Nielsen
and
Shephard
(2004,2006)
also
define
realized
bipower
t j t
t
2

variation RBV 
 |  njY | |  nj 1Y | to consistently estimate quadratic variation 0  s ds . According to
t
2 j 2
the above theoretical results, we can directly disentangle jumps from realized volatility. Bi, Zhang and
Xu(2011) define realized jump as follow
(5)
Jt  1 n
 [RVt  RBVt ]
{Zt ( j ) }

Zt ( nj )

is the jump test statistics proposed by Barndorff-Nielsen and Shephard (2006),
where
 is the critical value.This is in accordance with the definition of jump testing process in Bi, Zhang and
Xu(2011).
For disentangling positive and negative jumps, Bi,Zhang and Wu(2013) define Realized Downside
and Upside Power Variation(hence RDPV and RUPV) as follow
1

RDPV（r , n）
t  n

1

RUPV（r , n）
t  n

r t j t
2

|  Y |
j 1

r t j t
2

n
j

r

|  Y |
j 1

n
j

r

1{nY 0}

(6)

1{nY 0}

(7)

j

j

When r=2,these two measures are actually realized semivariance defined by Barndorff-Nielsen,
Kinnebrock and Shephard（2009）and we have the following asymptotic results:
1 t
P
(8)
RDPV (2,  n ) t 
   s2 ds   J ( s ) 2 1J ( s )  0
2 0
s t
P
RUPV (2,  n )t 


1 t 2
 s ds   J ( s) 21J ( s )0
2 0
s t

(9)

Similar to the realized jumps, we define positive and negative as follows

1
PJ t  1{Z (n ) }  [RUPV (2)t  RBVt ]
t
j

2
1
NJ t  1{Z ( n ) }  [RDPV (2)t  RBVt ]
t
j

2

(10)
(11)

Corsi(2004) propose a HAR-RV model which is a straightforward extension of the so-called
Heterogeneous ARCH class of models analyzed by Müller et al. (1997).These type of models are based
on the hypothesis of a heterogeneous market and argue that many differences among market participants
translate to a sensitivity to different time horizons. The normalized multi-period realized volatility is
expressed as
(12)
When h = 1, the realized volatility measure responses to the daily volatility. When h = 5, the
realized volatility measure responses to the weekly volatility. When h = 22, the realized volatility
measure responses to the monthly volatility. The above three realized volatility measures are local
volatility measures. The aggregation of three realized volatility measures is the total market volatility
measure. Modeling these normalized multi-period realized volatility estimators can replicate the long
memory characteristic of volatility. Similarly, we can also define normalized multi- period RDPV(2),
RUPV(2), realized jump, positive and negative jump.
In this paper, we extend HAR-RV model to HAR-RV-PJ-NJ-TV model which is expressed as

RVt   0   D RBVt  W RBVt5,t + M RBVt22,t  TV log(TV)
  PJ PJ t   PJW PJ t5,t   PJM PJ t22,t
  NJ NJ t   NJW NJ t5,t   NJM NJ t22,t   t

(13)
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3 Empirical Study
3.1 Data
The data set under study is Hu-Shen300 index(sz399300) data and corresponding trading volume
data from January 5,2009 to May 16,2014 for a total of 1300 trading days. For mitigating the market
microstructure noise of high frequency data, we choose 5 minutes as the sampling frequency. The
trading time of Shanghai and Shenzhen security exchanges are from 9:30 a.m. to 11:30 a.m. and from
1:00 p.m. to 3:00 p.m.. We use transactions only from 9:35 a.m. to 11:30 a.m. and from 1:05 p.m. to
3:00 p.m.. In total, we have 62400 transactions, that is 48 per day. The data set under study comes from
RESSET database.

Figure1

The Time Series for Price and Trading Volume of Hu-Shen300 Index

0.0015

RV
RBV

0.0000

RV and RBV

3.2 Results
In this subsection, we estimate model(13) using Hu-Shen300 index high frequency data and discuss
the estimation results. Firstly,we calculate the realized measure introduced in section 2. Figure2 shows
the times series of these volatility and jump measures.
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Figure 2

The Time Series of Realized Measures

To estimate model (13), the presence of regressors which overlap makes the usual OLS inference
no longer appropriate. Therefore, we employ the Newey-West covariance correction with a conservative
number of lags equal to 10 methodology to estimate models(Newey and West, 1987). Table 1 shows the
estimation results of model(13).
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Variable
C
RBV
RBV5
RBV22
NJ
NJ5
NJ22
PJ
PJ5
PJP22
TV

Table 1
Coefficient
-6.14E-06
0.971307
0.041711
-0.008013
0.641293
0.286233
0.376552
0.726083
0.075780
0.380687
1.12E-06

The Estimation Results of Model(13)
Std. Error
t-Statistic
2.62E-05
-0.233871
0.023920
40.60629
0.016711
2.496036
0.022726
-0.352592
0.069110
9.279258
0.183088
1.563365
0.360596
1.044248
0.037014
19.61652
0.109862
0.689772
0.226976
1.677218
2.43E-06
1.860677

Prob.
0.8151
0.0000
0.0127
0.7245
0.0000
0.1182
0.2966
0.0000
0.4905
0.0938
0.0451

As we can see from Table 1, the estimators of every parameter in model(13)are 95% significance
except for  0 ,  M ,  PJW ,  PJM ,  NJW and  NJM . We also find that realized volatility is positively
2

correlated with realized bipower variation, trading volume, positive and negative jumps.The R of the
proposed model is 0.967 and the F-statistic is 3651.3 which shows the model is not misspecified. To
2

compare, we estimate HAR-RV model proposed by Corsi(2004) and the R of this model is 0.574576.
We find that HAR-RV-PJ-NJ-TV model is better fitted than the HAR-RV model. For the predictability
of these two model, we find that the Root Mean Squared Error of model(13) is smaller than HAR-RV
model which performs well in out-of-sample forecasts.

4 Conclusion
In this paper, we construct HAR-RV-PJ-NJ-TV model by considering the effects of trading volume,
positive and negative jumps. The HAR-RV-PJ-NJ-TV is the extension of the HAR-RV model
(Corsi,2004) and HAR-RV-CJ model(Andersen, Bollerslev and Diebold,2007) We use Hu-Shen300
index high frequency data to estimate model and find that realized volatility is positively correlated
with realized bipower variation, trading volume, positive and negative jumps. The empirical results
indicate that HAR-RV-PJ-NJ-TV model is better than HAR-RV model both in out-of-sample forecasts
and in-sample fitness. In future study, we will add more factors to HAR-RV-PJ-NJ-TV model and
improve the accuracy of the high-frequency volatility models.
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Abstract: The paper mainly makes a brief summary of the Android App development trends on
interface design and interactive ways in recent years, which respectively from the standpoints of gesture
interaction design, flat design, search, Native App as well as procedural aspects such as upgrades, and in
cases as evidence, focuses on putting forward new ideas to the development of Android App interface
and interaction design and obtaining four trends: gesture interaction of touch screen is becoming
mainstream, Native App upgrades concision and humanization, the search box of the scope are gradually
broadening, and the range of the flat design applications is gradually expanding.
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1 Introduction
App is short for Application, it means a third-party applications relying on mobile devices and
network. There have some typical App applications such as Angry Birds, Fruit Ninja and so on in the
Android Market. App has a great advantage over conventional procedures, which breaks the rule of
traditional mobile Internet, and tailored a personalized window, proprietary information, and quick
access to forms for the user. In recent years, the development of App application is in full swing,
especially its first debut relying on the Android platform. In the background of development trends of
Android, the paper proposes the following views on the Android App interface design and interactive
development trends in last few years.

2 The Development Trends of Interface Design and Interactive Application
2.1 Gesture interaction of touch screen is becoming mainstream
The increasing popularity of flat design can result in a simple and elegant interface, but it will also
lead to reduction in the number of traditional navigation elements, the number of buttons naturally does
subtraction according to this trend, which provides a place for the rapid development of gesture
interaction. Gesture is the best way to interact in the App application design, and its use will enhance
and enrich the information carrying capacity.
Interface design in the next few years based on Google’s Android App is bound to use more gesture
interaction design. There are eight gestures, including touching gestures, pressing, sliding, flipping,
rotating, zooming, dragging and shaking. Designers should pay attention to good mapping and feedback
that occurs in the process of interaction between users and procedures with the eight gestures in order to
reduce the misuse and give users guiding simulations to some extent. When the user is minimal
psychological stress always occurs in the unconscious or semi-conscious during the operation according
to the user research and psychology experts report that the user uses the product, so developers and
designers should be looking for inspiration on unconscious or semi-conscious movement in everyday
life when they make gestures interaction design, and establish the user's mental model and usage, and
simultaneously give some metaphorical significance.
Gestures will largely follow the real-life products, thus the designer should pay attention App
metaphor in the life of the product when they design the widget, even if the user first use the App that
they will not feel strange. At the same time, designers should reduce the widget and buttons quantity in
order to provide more room for maneuver, and do something about the retained elements related gesture
interaction design, especially the elements that are closely related of life.
Timely feedback is an important part of the Gesture interaction design, it has two meanings: one is
caused by user misuse, this feedback can be the first time to avoid the failure of the program to run or
program crashes and other phenomena as a result of the user misuse, the second timely feedback may
proud to good interaction effect, and has some incentive component. When the user program is running
good, the procedure will make incentive mechanisms, such as “very good”, “get XXX gelds”, “fight
sound” and the other dynamic sound effects, such feedback can meet the users heart of the most awaited
results, enhancing the users’ further goodwill for the App, and attracting them to proceed the following
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task operating.1The gesture based on touch-screen is an important milestone to achieve the process of
interaction between mobile devices and the user in recent years. Compared with the button, gesture
interaction has strong advantages: the space of interface operation is no longer confined to button, the
user satisfaction is enhancing, such as when the user shrink or expand the current page window, one
hand can be realized the whole process by grasping. Clicking on the button and touching response is just
a simple man-machine process, gestures interaction is not only meeting the basic functions, but also
giving the user a dynamic full of new experiences. It can be said that the gesture releases the operating
space, and reduces the number of buttons and controls, also simplifies the user steps to complete an
operation, and improves the efficiency of interaction.
2.2 Native app upgrades concision and humanization
Web App (web applications) and Native App (local application) are like the Print and Digital
Storage in daily life2, and each plays an important role, however, for the past few years, Native App is
even slightly better on the development trend. Native App has many advantages: the user experience
shows mature, the profit model express relatively clear, user interface appears gorgeous, and
human-computer interaction emerges high-quality. But there are inevitable unpleasantnesses of the
department: platform is cumbersome to transplant, especially for the Android that is a open-source
operating system type, which needs to be verified at any time and the cost is relatively expensive and so
on. Some manufacturers have begun to organize teams to optimize treatment, also there are some
developers turn to the native Android system because of some drawbacks. Native Android system has
been hailed as the most perfect system of phone, it does not require source code and hardware
requirements, the interface is very smooth and will not appear very card or circumstances, not too much
to add visual elements, just stripped shell and reveal the most essential content, and from the most basic
point of view to meet the user's basic functions. This operating system also forces the interface of the
application begin to simple processing and do not add too much elements, just to show the original
attribute. LG's Nexus4 is a typical representative of the native system currently, shown in Figure 1, the
interface is simple and intuitive, all just showing the properties of the original function. Nowadays it is
very difficult for mortal beings to make a choice among variety, this kind App that can transform
harassment into brevity is bound to be a trend.

Figure 1

Nexus4 Native Android System Interface

If the design of Apps would begin to implement optimization and close to the native Android
system, there will be require the app application to solve the problems of promotion or relegation,
especially in the program running and interface design. Many users have more than one account, such as
Twitter, Micro message and Renren Inc and so on. There is account of promotion or relegation,
especially in the mobile devices; the situation is more dash forward show. How to upgrade or
downgrade the system under the user is not disturbed during at work, this is a difficult problem. The best
1

This paper is supported by Yin Qianyi. Multi-touch gestures development of the design. Enterprise Herald, 2012
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methods must be implemented in the App interface, to be concise and humanization, then to achieve
seamless docking of the both. Account for this upgrade process has the following ways: First, the
designer place the upgrade message and tips on the App bottom of the interface, such tips situate outside
of the work area, the user can continue with the current workflow without being interrupted, this method
prompts treatment by the space superiority. The second method is more popular nowadays, but for the
user experience may be a little bit less. When the user enters the first screen, the prompt box appears and
it is in the center position, the content of background will be blur blurred, or it is similar to the system
prompts in the user access to the network services, it is said to be that system will give information
suggest about upgrading in the task bar area, but this method will makes some users unconscious
psychological rejection. The third recommendation is that system gives timely tips with a large part of
the interface when the user conduct the program of the task, and put the changes after the upgrade with a
very intuitive way of visual form to show out, so the interface becomes fresh and simple as well as
user-friendly, this way can extra points for the design by visual stimulation.
2.3 The range of the flat design applications is gradually expanding
In recent years, flat interface style swept the world while the number of Face book users was in
mid-rise. More and more designers began to imitate deliberately and design work tended to be the
category of quasi-flat. As the most popular kind of interface design form at the moment, flat design
which followed the design aesthetics gradually abandoned physical effects such as gradients, shadows
and highlights, and then achieved a more "flat" and simple interface visual effects.
The core doctrine of flat design is minimalist, which abandons a lot of modification and by a
straightforward way to convey information, allowing product ideas for a more penetrating expression,
enhancing emotional communication between product and the user. The App interface effect has
designed fresh and simple by the way of flat design, but that does not mean ignoring the depth of the
product concept, but adding more moderate elements in depth, so as to promote awareness of the user
interface and interaction. Many designers are not optimistic about this design form initially, they believe
that flat design will be left exposed many shortcomings that can not hide in a slightly and more complex
interface, but as the popularity of the websites and the third-party applications, different screen size and
resolution requirements led many designers away from Apple IOS system skeuomorphism design
(mimics physical texture), and begin to close to the flat design, the purpose is to ensure that can be the
perfect present product information in all screen sizes and responsive design.
Using of the flat design approach to App interface design should pay more attention to its design
principles in the future: using flat color; reducing shadows; making use of color elements to encourage
users to interact with the program; fonts should be concise; using shadows gradients and color perceived
to organize effectively in terms of content for a large number of tiles, so as to service function by the
form; by abandoning any additional effects to create a “zero-dimensional” screen, and making icons and
other UI visual arts elements look more vivid and intuitive. This idea is based on the mobile terminal
equipment, particularly for the Windows 8 operating system and Google's mobile phone applications of
smaller screen size, and the performance of visual elements will be more prominent and eye-catching.
Of course, the flat design is not perfect, nor is it applicable to all App interface design, but for now
the development of terms of the form and for developers and designers, its flat vision applications of the
flat design is to be the counter-attack for the excessive crafted interface style, and achieving the process
of interaction and feedback by a small amount of color with the user. It can be said flat design is a more
effective way that get rid of the shadow of skeuomorphism, it is enough to be achieve innovative
breakthroughs for designers with this method on interface design and applications of visual arts
elements.
2.4 The search box of the scope is gradually broadening
Today search feature play an important role in many applications, a variety of sites based on LBS
and Web, O2O (online to offline) and App based on Mobile Search is sweeping the field of application,
coupled with the huge number of mobile devices and many businesses resources to support , the field of
design is setting off a wave to design some Apps for searching underlying the platform. Now there have
more forms on the search, which forces designers to find a better break point and degree of innovation
on App interface design
Enhancing search capabilities and expanding the scope of the search box is not just expanding the
large areas of retrieved field, but unique of search box and good interaction design as well as user
experience, which is the most worthy of attention and expression of its contents. Nowadays Path as the
most famous social networking application, its large search box is designed to be the most successful in
this regard, which can be a proof case on searching design, as shown in Figure 2. Path has made the big
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search box design become a trend, the reason is that Path has conducted efforts on interface design; this
is inseparable from the success. The overall UI of Path is very nice, the layout and plate is quite
reasonable, the search box is slightly larger than normal and it can bring about timely floating, when the
user needs, they can click and touch, the search box will occur, and it occupies a large part of the page in
order to the user real-time search, when the user does not need, it can real-time hide, which provides the
user with physical space in the greatest significance. In the latest version of the Path, the search box
obfuscated background on the interface, and achieves a similar visual effect with frosted glass. This is
very wonderful, when the user pulls down and the other operations, the blur effect will be out of the way,
and not cause visual problems. For the functional development, Path embedded functional programs
called Search-path, it can cause the contents to be searched more focused and clear, and site search does
not occur time jumping, which reduces the user time to solve the problems of unnecessary search.

Figure 2

Path’s Search Box Design

Path’s success led many App to follow. There is no lack of some App applications based on LBS
(Location Based Service). These Apps are applied to different areas and existed relying on the end user's
location information for mobile, at the same time, it can service the user by searching the surrounding
geographical and to run the program. Overall, they are also some application arising from based on
searching, and a large part of them are to learn from the Path interface style and search box designs. It
can be seen that expanding the scope and size of search box is a popular trend; the phenomenon is
worthy to be ponder for the designer.

3 Conclusions
In recent years, more and more designers and developers began to focus on design and
development of application on the mobile terminal device, advancing understanding of interface and
interaction design trends is particularly important for them, which plays has a crucial role for the market
share. The article from the design style, search, gesture interaction and the other aspects to map the large
development direction of interface and interaction design, which has some guidance value in theory.
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Abstract: Nowadays, with the development of environmental awareness and actions for a more
sustainable world, the dredged material has been considered a valuable natural resource. The dredging
operation requires prior quantification and qualification of material to be dredged, as well as identifying
the disposal site so as to prevent or minimize its environmental impact. The dredging port has its own
rules for licensing and the difficulty of obtaining permits for dredging port is linked, often, with the
difficulty on finding disposal sites. This paper, discusses the relevant dredging legislation in Brazil,
Conama No 454/2012,focusing the chemical analyses of Paranagua Port’s dredged material.
Key words: Conama 454/2012; Dredging sediment; Chemical analyses; Dredging legislation.

1 Introduction
About 90% of the dredged material in the world has low level of contamination and is thus likely to
be used for beneficial purposes, (IADC 2012). Given the laws of each country, the environmental
impacts arising from the disposal of dredged material should be evaluated, trying to, where possible,
alternatives to increase its beneficial use and ways to reduce the adverse effects of disposing this
material.
There is a growing interest in the use of dredged material as a valuable natural resource, since not
only the volume is progressively increasing, as urban development areas neighboring maritime regions
allows the use of sediment from different types of projects such as construction of Hong Kong
International Airport and Singapore International Airport.
The range of applications for dredged material is now quite varied. Beneficial use includes a
variety of options that utilize the material for some productive purpose, such as habitat restoration,
agriculture, landfill cover, shoreline stabilization or beach nourishment, (USACE 2007). According to
Huang Huamei et al. (2012) combination of dredged marine materials treatment with coastal ecological
engineering also has potential opportunities to guarantee the sustainable development of the marine
industry.
Sediments have been widely used as environmental indicators because they have great ability to
incorporate and accumulate some contaminants. As sediments are carried by rivers to another
watercourse or the sea, analyze of sediments at various points in a region of interest are used to track
sources of contamination or monitor these contaminants (Pereira 1998).
However, the beneficial use of dredged material mainly depends on its composition and its particle
size distribution. This research aims to analyze dredged material from Paranagua Port in order to meet
the limits of chemical requirements from National Environmental Council, CONAMA No 454/2012)
and find a beneficial use alternative for dredged material instead of treating it as disposal sediment.

2 Dredging Material Legislation

2.1 National environmental council (CONAMA No 454/2012)
Pollution of sediments is often connected with pollution of water and comes from several sources:
domestic sewage, industrial effluents, agricultural and urban diffuse load. The situation is more critical
in regions where there are urban port activities, industrial waste and deposit. Dredged materials near
estuaries surrounded by industries, for example, can be contaminated by industrial effluents and may
have high concentration of several heavy metals such Cd, Ni, Pb and Cr (Arora et al., 1985) which can
aggravate the problem of environmental pollution if transferred to the end disposal site and contaminate
the food chain.
According to Bridges et al. (2005), some metals, in particular mercury and various organic
compounds, have great power of concentration in the food chain. Cases of Minimata disease were
reported in Japan (Ci 1969). The disease affects the brain, causing insanity and leading to death, as a

·1300·

Proceedings of the 11th International Conference on Innovation & Management

result of pollution of water by industrial effluents containing methyl-mercury.
The approval of the disposal site is increasingly restricted since the dredged sediments, mainly
resulting from the maintenance of harbors, canals, rivers and lakes, may have medium or high degree of
contamination (Castiglia, 2006). Therefore, license permit to dredging projects can take years to be
issued in Brazil because dredging activities were neglected for many years due to causes of
environmental impacts.
CONAMA-National Environmental Council, through the new Resolution 454/2012, established
guidelines and procedures to evaluate dredge material in Brazilian waters, with the goal of supporting
environmental licensing of dredging activities and defining locations for final disposal according to the
levels of sediment contamination. CONAMA 454/2012 covers ports, bays, rivers, ponds, canals and sea
areas, defining rules for sediment analysis before carrying out dredging works. Every dredging project
requires license permit to be executed. Port authorities must provide to Environmental Department a
Management Plan containing investigation of dredge material according to CONAMA procedures and
disposal site or beneficial use of dredge material. According to Management Plan, Environmental
Department will analyze all results and consider if any other sample investigation is necessary to finally
issue license permit.
Classification of the material to be dredged and quality criteria are defined from two levels
according to procedures established by CONAMA 454/2012 (table 1):
Level 1: results below Level 1 are expected low probability of adverse effects to biota.
-Level 2: results above Level 2 are predicted a likely adverse effect on the biota.
Regarding Total Organic Carbon (TOC), Total Nitrogen (TN) and Total Phosphorus (TP), a value
alert was established to define limit tolerance for these nutrients (table 2).
Table 1

Level of Chemical Cassification of Dredge Material, According to Procedures Established by
CONAMA 454/2012.
Classification of material to be
dredged (dry matter)
Substances
Level 1
Level 2
As
Cd
Pb
Metals (mg/kg)

19

70

1,2

7,2

46,7

218

Cu

34

270

Cr

81

370

Hg

0,3

1,0

Ni

20,9

51,6

Zn

150

410

Table 2 Guiding Values for Total organic Carbon and Nutrient
PARAMETERS
ALERT VALUE
TOC (%)

10

TN (mg/kg)

4800

TP (mg/kg)

2000

3 Material and Method
3.1 Paranagua port, brazi
Paranagua Port is located in the South of Brazil and its size and capacity of handling different kind
of cargos made it one of the most important to economy (figure 1).
The Port of Paranagua port is the largest exporter of agricultural products from Brazil, with
emphasis on soybeans and soybean meal. Export and import grain, fertilizer, containers, liquids,
automobiles, wood, paper, salt, and sugar, among others. Most ships countries are from the United States,
China, Japan and South Korea.
The entry bar has a width of 200m and depth of 12m. The port has three access channels: the North,
the South East and the Shag, the latter, the principal, 28.5 km in length, width ranging from 150m to
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200m and depth of 13m (Appa 2014).
Paranagua Port always faced a critical situation regarding operational activities in berths due to the
intense processes of sedimentation in this region. Sediments are part of the hydrological cycle,
depending on their chemical composition and adsorption characteristics, may have a high capacity for
accumulation of organic and inorganic contaminants (Coelho et al., 2009). Besides, sediments are not
only a major source of water pollutants, but also serve as catalysts, as carriers and as fixatives to other
polluters.

Figure 1

Brazil Map Showing Paranagua Port in the South of Brazi

3.2 Material collection
In this study case in Paranagua Port, 8 (eight) samples were analyzed, 5 (five) samples (#1, #2, #3,
#4, #5) in the area studied to be the disposal site and 3 (three) samples (#6, #7, #8) in the berth area to be
dredged.
Table 3

Location of Samples in the Disposal area #1, #2, #3, #4, #5 and in the Berth Area #6, #7, #8.
Volume to be dredged (m3)
Number of samples
Until 25.000

3

25.000 - 100.000

4 until 6

100.000 - 500.000

7 until 15

500.000 - 2.000.000

16 until 30

More than 2.000.000

10 extras/1 million m3

Table 4 Number of Samples According to the Volume to be Dredged.
Sample Sites
Location (UTM)
N

E

#1

786647

7158148

#2

787797

7157128

#3

788788

7158148

#4

787835

7159213

#5

787769

7158110

#6

751542

7177285

#7

749993

7177579

#8

748696

7177203
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Samples were collected on the surface of the seabed using a background search van Veen type
stainless steel with a capacity of 0.007 m3 sample. Each sample was properly packaged and identified
with a label consisting of sample station, parameter to be analyzed, preservation method and date.
Samples were collected before dredging operation between 16–18th of January 2011, as seen the
location in table 3.
According to CONAMA 454/2012, number of samples necessary to characterize sediments is
based on the area, volume to be dredged and previews knowledge about the dredge sediment (table 4).
3.3 Method
Sample laboratory analyses were carried out by the Company Bioensaios Análises e Consultoria
Ambiental S/C. It was analyzed only aspects of Arsenic (As); Mercury (Hg); Nickel (Ni); Zinc (Zn);
Cadmium (Cd); Lead (Pb); Copper (Cu); Total phosphorus; Total Organic Carbon–TOC and Total
Kjeldahl Nitrogen. Analytical methodology for the extraction of metals and semi-metals of sediment
samples consisted of attack with mineral acids and heating, according to EPA SW 846.

4 Results
4.1 Metals and arsenic composition
Table 5 shows the results obtained for metals and arsenic concentrations in sediment samples (mg /
kg) before dredging activity in the berths of Paranagua Port.
Table 5

Results of Metals and Arsenic Concentrations in Sediment Samples
Metals and arsenic (mg/kg)

Sample

Before
dredging

Conama
454/2012

As

cd

Pb

Cu

Hg

Ni

Zn

#1

<2,5

<0,5

<2,5

<2,5

ND

<2,5

3,0

#2

<2,5

<0,5

<2,5

ND

ND

<2,5

<2,8

#3

<2,5

<0,5

<2,5

ND

ND

<2,5

3,1

#4

<2,5

<0,5

<2,5

ND

<0,15

<2,5

<2,5

#5

<2,5

<0,5

<2,5

<2,5

<0,15

<2,5

2,6

#6

<2,5

<0,5

3,1

<2,5

<0,15

4,0

15,0

#7

<2,5

<0,5

4,0

<2,5

<0,15

5,8

27,8

#8

3,3

<0,5

10,1

12,7

<0,15

14,7

53,4

Level 1

19

1,2

46,7

34

0,3

20,9

150

Level 2

70

7,2

218

270

1,0

51,6

410

Samples had concentrations below Level 1 established by CONAMA Resolution No. 454/2012.
We can interpret that Cadmium and Mercury results had no variation between disposal site and
berth area. However, berth samples of Nickel, Zinc and Lead increased values comparing to disposal site
results. The minimum value in berth samples compared to disposal site increased 60%, 500% and 24%
respectively.
Samples of Copper and Arsenic showed different results only in sample #8. Although result is
bellow level 1, it increased 400% and 32% respectively, with values of 12,7mg/kg and 3,3mg/kg.
The maximum values were found in Nickel, Zinc and Copper with concentrations of 53,4, 14,7,and
12,7 mg/kg, respectively, all of them in sample #8.
4.2 Total organic carbon, total nitrogen and total phosphorus
Before dredging activity, concentrations results of total organic carbon, total phosphorus and
nitrogen are presented on a consolidated basis in Table 6.
Concentration of total organic carbon for all samples, both dredged area and disposal area, showed
inferior results in the Alert value CONAMA 454/2012.
The highest Phosphorus value observed in the berth area sample #8 was 631,40 mg/kg, where there
is a large input of organic matter and minimum verified was 30,7 mg/kg, in disposal site sample #5.
Analyzing the results of total phosphorus concentration in sediment samples, there was a significant
increase in the sampling station # 8.631,4 mg/kg. This sampling station was collected in the western of
Paranagua Port, with several nearby sources of phosphorus, as a fragment of mangrove and some
drainage channels that receive untreated sewage flow into this region and, beyond the port operation
itself by discharging fertilizer and grain loading. All of these sources may be responsible for the intake
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of phosphorus in the environment that has accumulated over time in the sediment.
Table 6

Results of Total Organic Carbon (TOC), Total Nitrogen (TN) and Total Phosphorus (TP)

Sample

TOC (%)

TN (mg/kg)

TP (mg/kg)

#1

0,0834

60

40,8

#2

0,0999

59

35,5

#3

0,1496

<50

42,11

0,117

59

44,1

0,1162

<50

30,7

0,8677

178

131,3

0,841

448

277,6

3,917
10

2254

631,4
2000

#4
#5

Period

Before Dredging

#6
#7
#8
CONAMA 454/12

Alert Value

4800

Berth samples demonstrated through TOC analyzes, that fuel, oil terminals or pollution caused by
ships increased results in that area. Minimum value in berth sample #7 (0,841%) was 462% higher than
the maximum value in disposal site sample #3 (0,1496%)
Total phosphorus, TOC and Total Nitrogen also had low results in the disposal area samples, as
shown in sample #5, 0,1162%, <50 mg/kg, 30,7mg/kg respectively. In the other hand, in sample #6
results, in the berth area, started to increase 0,8677%, 178mg/kg, 131,3mg/kg and had in sample #8 the
maximum result 3,917%, 2254mg/kg and 631,4mg/kg respectively.
Total nitrogen ranged from maximal and minimum value 2254mg/kg and <50mg/kg, respectively.
The highest total nitrogen in sediments was in sample #8, while the lowest was in sample #3 and #5.
However, total nitrogen results in sediments for all the samples not exceeded the level of reference.

5 Conclusions
Worldwide each year several hundred million cubic meters are dredged where much of this
sediment is removed from ports that present constant silting, generated by natural or anthropogenic,
active actions. The environmental impacts associated with dredging and disposal of dredged material
process can be characterized by exhibiting direct, indirect, attributed to changes in water quality, effects
on habitats and organisms, (KENISHI, 1994).
Contaminated sediment typically contains a mixture of various contaminants (SWARTZ et al.
1988), which can interact among themselves antagonistic or additive manner to produce unknown
effects on the ecosystem (Kemp & Swartz 1988). This situation is quite critical in Brazil, because often
the dumping of domestic and industrial effluents is not controlled and thus does not consider the issue of
protection of the environment (TOMMASI, 1987; Gonçalves & SOUZA, 1997), mainly in adjacent
coastal areas of urban perimeters. Often, the nature of these discharged substances is unknown, as well
as eco-toxicological consequences of its presence in the environment. That is one of the reasons that
although all samples results, both from dredged area and disposal area, showed inferior results in the
Alert value CONAMA 454/2012, we can consider that Ni, Zn, Cu, Pb, As, TOC, Total Nitrogen and
Total Phosphorus had values increased in the berth area.
Especially in sample #8, most of contamination may come from industries activities, fertilizer and
pesticides as Paranagua Port exports grains and imports fertilizer and pesticides to control food
production. Some soils that are used to produce grains are deficient in the heavy metals (such as Co, Cu,
Fe, Mn, Mo, Ni, and Zn) that are essential for healthy plant growth, and crops may be supplied with
these as an addition to the soil as a fertilizer. Several common pesticides used fairly extensively in
agriculture and horticulture contains substantial concentrations of metals Cu, Hg, Mn, Pb, or Zn.
High arsenic concentrations may result of weathering and due to certain human activities, including
metal mining, smelting and fossil fuel combustion.
Zinc concentration sample suggest that it may come from mining, smelting (metal processing, like
zinc, lead and cadmium) activities and steel production. High levels of zinc are often found along with
high levels of other metals like lead and cadmium. Exposure to high levels of zinc over long periods of
time may cause adverse health effects. Municipal and industrial wastewater and related effluents may
also contribute to metal concentrations in sediments, (Raymond 2011).
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On the continuous interaction between water and sediment, Adams et al. (1992) mentioned that the
protection of sediment quality has been seen as an extension of water quality, since in addition to its
importance as a habitat for many aquatic organisms, sediments may also be the largest deposit of
persistent chemicals introduced into environment.
Zn, Cu, Ni and Pb are the elements that can cause more health and environmental adverse effects.
The main source of Zn, Cu, Ni may be carried by partly treated, industrial and municipal wastewaters,
agrochemicals and landfill leachates. Solid and liquid wastes resulting from urban areas are enriched
with Cu, Pb, Zn and Ni (DVWK, 1998), while Cu, Pb, Zn, Cr, Ni are constituents of agrochemicals
(Forstner and Wittmann, 1981). The study of these elements in sediments plays an important role in
studying the environmental capacity of sediments in that reach, providing fundamental data for
government departments, which may be able to implement measures of controlling and target
management, protecting human health and improving environment in Paranagua Port.
The analytical results in this paper were compared to CONAMA 454/2012 values as a screening
tool to estimate the relative degree of contamination. With these results we can conclude that all samples
collected BEFORE dredging were found below the levels of prevention and investigation of CONAMA
454/2012. However, considering the nature of these contaminations, we can suggest that losses during
the operations of loading / unloading, storage and transfer of chemicals in Paranagua Port, constitute
sources of polluting materials into waters of the estuarine system of Paranagua. These losses may also
occur beyond the harbor, across its proximity where there are warehouses, silos, storage tanks for fuel,
oil terminals and etc. In addition, there is also the pollution caused by ships' crews, for their maintenance
with cleaning up basements and leaching of hooves and paints, (Hortellani 2008).
Regarding monitored nutrients, Total Phosphorus showed a significant change between berth
samples and disposal site samples. Berth samples are located near the mouth of canals and waterways
that run through densely populated area and it is known that wastewater represents an important
contribution to the intake of phosphorus for marine and estuarine environments. In urban areas,
rainwater drainage, combined with the weakness of the public sanitation system, diffuse source is
difficult to characterize. The sewage treatment processes currently used in Brazil do not include the
removal of nutrients and treated final effluent release high concentrations of nutrients in water bodies.
This work focused on the determination of trace elements in the area to be dredged and area to be
disposed in order to evaluate characteristics of sediments before dredging. Results of chemical analyses
show that beneficial use of dredged material is technically feasible. It poses no significant impacts on
human health and potential contaminant released by effluent and runoff poses small environmental
impacts that should be acceptable with proper operation, management and control.
Seven categories of habitat restoration/creation using dredged material were considered by the
USACE – New York District, for implementation within its Dredge Material Research Program. These
categories were selected based on their potential to complement and contribute to ongoing restoration
activities in the Harbor, and their ability to accommodate significant placement capacity for material
derived from ongoing and planned dredging activities. These include: creation of artificial reefs and
shoals, oyster reef restoration, bathymetric recontouring, creation/restoration of intertidal marshes and
mudflats, filling dead-end basins and canals, creation of bird/wildlife islands, remediation/creation of
upland habitats (landfill/brownfields reclamation), (Yozzo 2004).
The results of chemical characterization indicate that dredged material is suitable for disposal at sea.
But in the other hand, the potential value of dredged material as a resource, can be considered the
availability of beneficial use.
Beach nourishment has been a solution for replacing lost sediment by coastal erosion, big concern
to solve erosion problems in beaches near Paranagua Port. Dredged material suitable for beach
nourishment, generally must be comprised of at least 80 percent sand or demonstrate a similar grain size
distribution to that of the receiving beach (sand content within a 10 percent difference), and have low or
background levels of chemical contamination (USACE 2011).
Goes Filho (2004) highlights that the beneficial use of dredged material is directly related to its
composition and particle size distribution so it is necessary to know these parameters to set the final
destination.
Therefore, grain size distribution must be analyzed in order to check feasibility to use dredge
material as beach nourishment, avoiding unwanted effects on topography, bathymetry and biota
associated with this environment, (USEPA 1998).
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Abstract: This study is conceptual in its nature and aims at facilitating the understanding the potential
of lean thinking. Lean is discussed from the broader perspective of the current and crucial concerns of
environment, sustainability and value creation. All those aspects are presented in the supply chain
context and the challenges of increasing complexity of operations. The paper contributes to the existing
knowledge in the area of lean operations, and simultaneously aims at outlining the directions for the
future research.
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1 Introduction
It today’s rapidly changing global economy with increasing complexity, the theoretical
underpinnings of operations management require constant revision in order to maintain its connection to
real-life operations as well as to truly be able to stay on the forefront of creating new and applicable
knowledge.
The idea of lean thinking has been widely discussed in scientific literature and based on the five
principles of lean it can be stated that the concept is universally applicable. Lean thinking is usually
associated with the widespread success of Toyota manufacturing and management system and therefore,
the development of scientific literature in lean has been mainly focused on large, automotive firms
(Zhou, 2012). Furthermore, lean is usually associated with large scale, low variability production where
achieving a relatively stable demand is a prerequisite to achieving the so desired flow. The diffusion of
lean principles has also been occurring gradually with the widespread of scientific publications in the
field. Nevertheless, the scientific literature that would aim at providing a comprehensive and holistic
view on lean, rather than analyze the concept in separation, is still somewhat scarce. Therefore, this
study is aimed at filling this gap as well as redrawing the attention to the idea of lean which, in the
context of growing complexity of operations, might be considered obsolete.
This study is an attempt towards revising lean philosophy in the context of the most relevant
challenges of operations. The main focus areas of the research presented in this paper are:
Combining the growing necessity of being green with lean thinking towards building a revised
approach to wasteful activities, taking into consideration that lean and green do not always go hand in
hand while acknowledging the sustainability context. Sustainability is seen in terms of respecting the
environment as well as ensuring that the transitions are lasting
Acknowledging the supply chain context which serves as a frame of reference for operations
management. Organizations rarely operate disconnected from one another, neither are the dyadic
relationships valid in the light of high complexity and therefore, the network approach is applied.
Therefore, the ultimate research objective of this study is to readdress lean thinking in the context
of challenges of knowledge creation as well as the challenges of global economy.
The paper is structured as follows: scientific literature on lean in the aforementioned context is
presented, theoretical framework is drawn as a summary of literature review. The paper closes with
conclusions and directions for the future research.

2 Methodology
The context of supply chains and operating within networks was chosen as a frame for reference
and the lean philosophy is researched in the context of green and sustainable initiatives as well as
revised from the perspective of value creation and delivery to customer which tends to get more
challenging as supply chains extend. The initial search for scientific publications was conducted by
utilizing Google Scholar and Publish or Perish software. The papers were retrieved via various research
databases such as Emerald or Scopus.
The keywords used for the search process were: “lean”, “green”, “sustainable”, “supply chain” and
“value” in different combinations that would allow examining the overlaps and dissimilarities between
the concepts with the focus on lean. The main phrases guiding the process of selecting and retrieving
publications were: lean and green, green supply, lean and sustainable, lean supply chain, lean and value,
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and finally value and supply chain.

3 Literature Review
The concept of lean has been widely discussed in the scientific literature and lean thinking is
usually associated with the success of Toyota and the publication of The Machine that Changed the
World by Womack and Jones. The success story of Toyota was an impulse for the widespread of the lean
principles in the automotive industry in particular. Therefore, the lean approach has been mainly
described as applicable in the high volume, low variety environments. With the constantly changing
business conditions and growing complexity of operations, the
research into lean has been shifting from being manufacturing focused towards systems thinking and
value creation within network of companies.
Hines et al. (2004) and Stone (2012) provide a systematic literature review and they handle the vast
amount of publications by outlining the most important stages and milestones in the development of lea
knowledge. Table 1 presents an overview of the stages.
Table 1 Lean Development Stages
Lean development stages
Hines et al. (2004)

Stone (2012)

Awareness

Discovery phase

Quality

Dissemination phase

Quality, cost and delivery

Implementation phase

Value system

Enterprise phase
Performance phase

Even though the authors name the stages differently the reasoning behind the process of their
outlining and the ideas behind the stages are rather similar. The evolution of lean is presented from the
earliest stage when the concept of “Japanese management” was revealed and popularized, initially by
translating them into English. Through time lean has evolved from the stage of mere awareness and its
applicability to manufacturing processes in particular, to the relatively current state that acknowledges
the focus on value creation and its delivery to customer (Hines et al., 2004) as well as the question of the
actual performance improvement, or the lack of it, in connection to the implementation of lean (Stone,
2012). This study is builds upon the latest developments as presented by the authors and therefore, the
focus is put on the subjects of value creation as well as performance in the context of environmental
concerns.
3.1 Value creation and supply chain context
The importance of value creation and systems thinking is currently being rediscovered and
readdressed. The creation of value drawn from customer requirements is one of the basic, yet often
overlooked, principles of lean thinking. Lean approach defines value as drawn from the final customer
and, in simple terms, it represents what a customer is willing to pay for (Hines et al., 2004).
Holweg and Pil (2005) justify the importance of considering lean and value creation in the supply
chain context. The authors highlight the devastating consequences of disconnecting customers from the
value chain, as well as the pitfalls of failing to diffuse lean principles within the whole supply chain.
This study postulates the focus on value creation and its delivery to customers needs to be
considered in the broader context of supply chains. According to Cox (1999) successful business
operations will stem from maximizing the total performance of supply chains rather than individual
organizations. Therefore, in order to better fulfill customer needs, which translates into being more
profitable, the focus should be put on building effective and responsible supply chains. Furthermore,
Cox (1999) also states that companies are no longer competing against one another but the competition
rather takes place between supply chains.
In the context of the claims stated by Cox (1999) the development of scientific knowledge in lean
should acknowledge the supply chain context and so is the aim of this study.
The main assumption underlying the concept of lean supply is that the flow from raw materials to
final consumers should be treated as an integrated whole ultimately aimed at gradual value adding
throughout various stages of the process. Such an approach recognizes that also defects and costs that
they incur span beyond the source. (Cox, 1999).
According to Lamming (1996) the value adding process that lean thinking implies the total view of
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the process from raw material to final consumer and possibly even beyond. The lean supply also implies
that the costs of delivering less than perfect value to customer are not necessarily bound to its source.
Therefore, value creation should be seen as a mutual undertaking of all the actors within supply chains.
According to Wee and Wu (2009) lean supply chain seeks to identify all kinds of waste in the value
stream and eliminate them. Waste identification and elimination is expected to result in extraction of
value-adding activities and therefore, eradication of costs incurred by the delivery of less than perfect
value to customers.
3.2 Lean, green and sustainability
Handfield et al. (1997) were among the first authors to address the necessity to rethink the link
between value chain activities and company’s environmental footprint. The authors refer to the decisions
regarding purchasing, operations management as well as distribution and logistics management in
particular since they ultimately translate into the amount of waste that is generated.
The environmental aspects such as move towards more green and sustainable operations have also
become a crucial aspect to be addressed while discussing operations management and lean adoption.
The important issue to be addressed is whether lean, seen in the context of leading to superior
manufacturing performance, also translates into the improved environmental performance. This research
objective was addressed by Rothenberg et al. (2001) and King and Lenox (2001).
Lean thinking is strongly grounded in the identification of waste and according to King and Lenox
(2001) the adoption of lean principles might lead to the improved environmental performance. The
proponents of the “lean equals green” approach will argue that the elimination of waste will ultimately
lead to decreasing emission of pollution and toxins. However, certain assumptions of lean philosophy,
such as manufacturing of small batches or just-in-time deliveries, are difficult of even impossible to
marry with the idea of the improved environmental performance. Nevertheless, according to King and
Lenox (2001) the adoption of lean might ultimately support organizations in the process of becoming
green by the gradual spillovers of lean from e.g. manufacturing into environmental performance of
organizations. The spillover of lean might start from acknowledging that less waste at the source will
result in reduced need for end of pipe treatment.
There is another stream of research that takes a slightly different stance and supports the reverse
relationship namely, the claim that the green practices might help companies become leaner. This led
Dues et al. (2012) to a claim that while synergy between lean and green is possible, it is vital to
acknowledge that there are areas where those concepts might even work against each other.
The differences in defining waste are probably the most significant discrepancy between the
concepts of lean and green. According to Miller et al. (2010) while lean thinking sees waste as the
actions that do not create value, increase costs and lead times, the green approach consider waste from
the perspective of environmental impact.
Both Rothenberg et al. (2001) and King and Lenox (2001) highlight the necessity to further
examine the connection between adoption of lean and the improved environmental performance since
there has not been sufficient empirical evidence on the afore mentioned. This claim is also supported by
Seuring and Muller (2008) who look into the subject of sustainability in the supply chain context. The
authors identify several weaknesses in the current state of research namely, the fact that sustainable
development is often reduced to environmental improvements, as well as the insufficient theoretical
background.
According to Duarte and Cruz-Machado (2013) the concepts of lean and green share the strong
component for process definition since both work to improve processes at the operational level. Waste
reduction lies at the core of both concepts even though the definition of waste might be dissimilar.
Seuring and Muller (2008) also state that the relationship between environmental concerns and
economic performance still remains unclear and therefore, additional research is needed.
The issue of lean is not often discussed in the context of sustainability and therefore, this paper is
an attempt to address this issue. Sustainability is approached from the wider perspective that
encompasses the triple bottom line principle, shifting away from focusing solely on the environmental
aspect and focusing more on the financial and social dimensions. For the purpose of this study,
sustainability is also defined as the ability to maintain improvements over time. Lean initiatives might
take time to emerge (Smeds, 1994). According to Bhasin and Burcher (2004) claim that lean failures
often stem from the fact that an organization failed to establish a common mindset which, in turn can
only be achieved with the cultural change. Therefore, it can be stated that sustainable lean improvements
might take time to emerge.
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4 Towards a Theoretical Framework
The aim of building a revised understanding on the concept of lean is achieved through the
literature review. The theoretical framework, outlined based on the revision of the relevant scientific
publications in the field, is represented by the figure 1.

NETWORK
VALUE
GREEN

RESP
ONSI
BILIT
Y

LEAN

Figure 1

The

Proposed Theoretical Framework

The main assumption of this study is that In order to be able to address the research objective, the
concept of lean needs to be put in the right perspective. The right perspective is defined by the relevant
and current topics such as greening of operations and environmental issues and value creation and
delivery to the final customer in the supply chain context. Those areas of knowledge were identified not
only as current and relevant to the operations management research but, most importantly, as vital to
building an improved understanding of the lean concept.
The proposed framework is combined of different layers and lean lies at its core. The network
approach guides the further consideration, and it is expressed by introducing the supply chain context
while acknowledging the latest theoretical developments that emphasize the shift from dyads to triads
and ultimately networks (Wilhelm, 2011).
The challenge of value creation lies at the core of lean and it simultaneously becomes a task for the
entire supply chain and therefore, the element of value creation is introduced as the consecutive layer of
the proposed framework.
Defining value to customer is challenging and lean thinking approaches it from the perspective of
dividing activities into those that add value and those that do not. This is quite a narrow perspective
which does not take into consideration the environmental aspect and the necessity for greening the
operations. In order to highlight the important connection between lean and the environmental
performance, the aspect of green lean is introduced.
4.1 Responsibility
In the light of all the aforementioned dimensions the challenge of assigning responsibility to the
members of supply chains needs to be addressed. The issue of responsibility is usually associated with
sustainable supply chain management. Seuring and Muller (2008) claim that when organizations are
pressured on improving their environmental performance, the pressured is often passed onto suppliers.
In other words, the responsibility for the actions is generally avoided and somehow dissolves throughout
the supply chain.
Supply chain management acknowledges various elements that construct the supply chain
responsibility. Spence and Bourlakis (2009) present the theoretical development from corporate social
responsibility (CRS) to supply chain responsibility. The authors claim that the concept of CRS is
unilateral which means that it lacks the important element that would acknowledge a focal firm having
closer connections to their suppliers than to any other stakeholders. Spence and Bourlakis (2009)
propose a new theoretical framework for supply chain responsibility that comprises of the following
elements:
A complete supply chain committed to achieving social and environmental benefits
Legitimacy of all chain links and the right to voice their concerns
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A partnership approach
Acknowledgement of different approach to ethics by different organizational forms in a supply
chain
The authors emphasize the important requirement of the model which states that all members have
a contribution to make in terms of how the responsibility should be divided. The framework emphasizes
partnership based on collaboration where each member commits to joint planning within a supply chain.
The framework proposed in this study supports the research by Spence and Bourlakis (2009). The
main assumptions put forward by the authors draw attention to the necessity of shifting perspective from
a focal company to all members of a supply chain.
The proposed framework is expected to contribute to building a broader understanding of the lean
concept that is traditionally associated with stable manufacturing environments and limited flexibility of
operations. Such mindset might have occurred as a consequence of lean’s emergence largely discussed
in the context of automotive firms.
This paper taps into the recent developments of the research into lean that shifted from
manufacturing towards all kinds of operations while preserving the cornerstone of lean thinkingelimination of unnecessary activities and all kinds of operational waste. As the adoption and sustaining
lean initiatives
In order to overcome this kind of limiting mindset, the connections between relevant concepts have
been reexamined so as to provide a sound theoretical and conceptual foundation for the future research
into the topic of the lean thinking.

5 Theoretical Underpinnings
The scientific publications on lean cover a wide range of application areas and this variety,
apart from advancing the knowledge creation and sharing, poses a challenge in terms of identifying the
prevailing theory. According to Leseure (2010) the Japanese management system challenged the
seemingly impossible to avoid cost-quality and flexibility-costs. The Japanese management success that
initially emerged in the automotive industry changed the perceptions of tradeoffs as an inevitable
condition under which performance can be improved. Lean thinking is also strongly connected to the
subject of ensuring the smooth flow of operations which is expected to improve productivity. Therefore,
the theory of performance frontiers and the theory of swift and even flow were chosen as the most
suitable theoretical reference for this study. Both theories are extensively discussed by Schmenner and
Swink (1998).
5.1 Theory of performance frontiers
Schmenner and Swink (1998) define performance frontier as the maximum performance that can
be achieved by a manufacturing unit given a set of operating choices. The authors outline two types of
performance frontiers- asset frontier, which is defined as the maximum performance under optimal asset
utilization, and the operations frontier, which represents achievable performance levels under current
operations policies. The theory of performance frontiers also states that there are two strategies for
reaching the higher performance frontier-improvement and betterment. Improvement strategy means
adjusting processes to reach an operations frontier and betterment implies moving the operations
towards the asset frontier. The authors claim that in the context of theory of performance frontiers,
improvement is associated with removing inefficiencies from the systems while betterment means
moving or changing the shape of operating frontier.
The advent of lean thinking and its successful implementation changed the initial underpinnings of
the theory of performance frontiers which were based on various tradeoffs. The success of Toyota
proved that high quality and low price do not have to be mutually exclusive. Therefore, it is stated that
the implementation of lean can actually help companies to reach new performance frontiers.
Furthermore, Seuring and Muller (1998) claim that the theory of performance frontiers should be
revised especially in the context of greening supply chains. The authors claim that the quest of reaching
new performance frontiers needs to include both environmental and social dimension. This study
supports the claim made by Seuring and Muller (1998) and also emphasizes the necessity to consider
performance of the whole supply chains rather than individual actors.
5.2 The theory of swift and even flow
Schmenner and Swink (1998) also proposed a theory of Swift and Even Flow that is closely related
to lean manufacturing. The theory states that the productivity of a process will increase together with the
improved swiftness and evenness of the flow. In other words, the productivity will rise with the speed of
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flow. On contrary, the productivity will fall with variability associated with the demand on the process
or with the steps in the process itself. The division of work into value-adding and non-value adding
activities lies at the core of the theory of swift and even flow. Furthermore, Smenner and Swink (1998)
claim that material can move swiftly through a process if the wasteful activities are eliminated or greatly
reduced.
The theory also assumes that a swift and even flow can only be assured if there are no bottlenecks.
Bottlenecks can be identified with the help of the throughput time concept which measures the time
lapsed from when materials are first worked on, up to the point products are finished and ready to leave
the warehouse. Measuring the throughput time facilitates identification of bottlenecks which are
disruptive to swift and even flow.

6 Conclusions Iimitations and Ffurther Research
Based on the literature review and the examination of lean in the specific context of value creation,
environmental performance, considered in the supply chain setting, the wider frame of reference was
proposed. This paper is expected to contribute to the current scientific discussion on lean and to justify
the validity of the concept in current challenges of operations management.
There is a vast and growing evidence of lean thinking being applied in different settings outside
manufacturing and this proves that lean indeed is an evolving concept and its evolutions will continue.
This study is expected to contribute to that evolution and the contribution is achieved by building
connections between the essential concepts and simultaneously broadening the scope of lean
application.
This study aims at providing a helicopter view over a rather broad field of knowledge. The study is
conceptual in its nature and focuses on theoretical development rather than on empirical contributions.
Therefore, additional empirical research into the subjects outlined in this paper is required.
The theoretical nature of this research is expected to firstly, provide an overview of the important
concepts and secondly, it outlines the potential shortcomings of the existing research. Based on the
developments of this study the further research into the following aspects is proposed:
Focus on empirical research into the relationships between lean implementation in performance;
Examining the connections between performance measured not only in well-established categories
such as effectiveness, efficiency, quality, timeliness, productivity and safety, but also in terms of
environmental impact and greening of operations;
Focusing on value creation in the supply chain context in terms of delivering value to end
customers as well as attributing value to the organizations within supply chains;
Responsibility;
Broadening the scope of sustainability and further research into its economic and social aspects as
well as looking into establishing lean change that lasts.
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Abstract: The theme Sustainability occupies a prominent place in recent decades, both in government,
economic and social discussions. The term became concept, and today we speak interchangeably by
different audiences, in different social contexts, acquiring different meanings. About these aspects with
the concern for human survival, the sustainable development of the planet is increasingly taken into
consideration in society, environmental problems that compromise the planet are increasingly updated
and disseminated in the population, so the media give more importance on the subject. This article
without attempting to exhaust the topic will address how the Brazilian media discusses the factor of
sustainability; we will use the hypotheses of Agenda Setting and Spiral of Silence to analyze how the
issue was addressed by the media. We investigated which were seconded interests in the field of
sustainability? Identify traces of voices that prevailed in the newspaper? Who had more space? We
conducted extensive academic research, through theoretical exponents of this theme, as well as
document analysis. The survey was conducted between January and July of 2012, this percentage was
intentional due to events that occurred in Brazil during this period, as the UN Conference Rio+20,
Plastic Bags case, the new Forest Code vote, among others.
Key words: Sustainability; Rio+20; Media; Agenda setting; Spiral of silence

1 Introduction
It can be said that concern for the environment is as old as the period of existence of human beings
on planet Earth, dating from the beginning of the emergence of cities, with population growth, which
would have resulted in the first diagnosable environmental impacts. With the advancement of
technology development, from early scientific discoveries and their inevitable applications in the field of
industry, a series of inventions, innovations and devices that drive the transformation of the world of
nature arises. According to Sevcenko (2012), considering from the period of origin of the human species
to the present day, it is possible to verify that 80% of these discoveries occurred in the last 100 years.
In fact, it would not be possible to discuss the theme Sustainability prior to that time, since the
greater is the industrial development, therefore, the greater are the impacts and damage to the
environment. Sevcenko (2012, p.15) points out an important aspect of the rapid growth that impact the
process of technological development, in which various studies and research contributed to the
exploration and development during the large-scale production. Since this process have occurred since
1870, with the Scientific-Technological Revolution, when there was the development of electricity, the
emergence of combustion engines and consequently – later – the first appearance of cars and
motorcycles, plus the invention of plastic products and other petroleum products. This cycle would be
completed with the establishment of steel mills and chemical industries, which would have reflected the
development of operational machines in the advancement of transportation and communication, thus
transforming definitely all the resources of modern industrial production.
After that period, there is a growing trend in the technological means of production, especially after
the Second World War, when at that time, are developed other technological devices, such as radars and
new products made from plastic.
After World War II, the United States decides to articulate a plan to support other economies in
Europe, Africa, Asia and Latin America in an attempt to recover their economies, seeking to consolidate
its economic leadership role on the world stage, through internationalization U.S. dollar as the common
currency for conducting business transactions in common – allowing thus to stabilize markets and
minimizing severe economic crises.
All this engagement resulted in an economic and industrial growth, which grew 6% per year in the
period 1953 to 1975 (Sevcenko 2012). Thus, such a chain of events promoted technological change with
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major impact on the production process, which led to economic growth as well as rapid and disordered
development of organizations in search of high profits, which, to achieve bold goals, have spent avail, so
too, the excessive use of energy and natural resources as inexhaustible taken, not foreseeing the future
consequences that overuse of resources could lead to subsequent generations.
This new scenario of mass production, accelerating economic growth and abuse of natural
resources is that many have begun to bring environmental problems – which have become increasingly
visible. What would have driven increasing concern with the question of the survival of the human
species and a broad desire to establish criteria for the vision of a sustainable development of the planet,
considering the environment as an essential key to this principle of balance needed.

2 The UN Conference Rio+20
In 2012, in Rio de Janeiro, took place the United Nations Conference, called Rio+20; it happened
40 years after the conference in Sweden, and 20 years after the Earth Summit held by “Rio 92” in which
the document was adopted agenda 21. In this new venture, the United Nations brought together
international institutions and governments, with the goal of getting back issues of previous conferences:
“Stockholm 1972”, “Rio de Janeiro 1992,” and “Johannesburg 2002,” in view of the necessity to discuss
relevant targets for balancing economic growth together with environmental preservation coupled with
poverty reduction with minimization of social exclusion, reaffirming roughly the commitment to
sustainable development.
The main discussions of this conference were focused on two official themes, the first was about
the “Green Economy”, more focused between the lines of sustainable development and the second about
the efforts required to minimize poverty, presenting a concrete review of what had been done in recent
years, including the holding of summits. (UN, 2014). The great challenge of this conference was to try
to establish the vital balance between economy and poverty eradication, since the indicative figures
were alarming, according to institutional information of the United Nations (UN, 2014).
Therefore, the “Rio+20” conference was important to reaffirm the commitments to sustainable
development, in accordance with what has been established in earlier conferences, and try to develop a
more focused view on the issue of poverty and hunger, seeing the relevance to reduce social inequality
and to restructure the economy in view of this goal, in order also to protect the environment seen
conceptually in broad aspect, considering the need to benefit from this ecological and social conscience
all people at all social levels.

3 Methodology
As an object of study, we chose the print media and as support for the traditional analysis and
consolidated newspaper in Brazil, “Folha de S. Paulo”. According to Index Positioning and Circulation,
in 2014, Folha de S. Paulo ranks second in the ranking of movement among the states of Brazil
newspapers. We observed the newspaper in full and analyzed editions and all sections in the period
between January and July of 2012. This period was intentional, due to events related to the environment
at the time. It was separated all the articles containing the key words: Sustainability, Environmental
Responsibility, Environment, Plastic Bags, Forest Code and Rio+20. All articles containing relation with
the theme Sustainability were cut and separated by month, and organized in the Power Point file format,
and after the separation, began the process of reading. After this process, there was the compilation and
tabulation of the data in a spreadsheet in Excel format, indicating the amount of articles that were
published in that period.
With the articles organized, we separated for issue, month, section, and then, a spreadsheet was
developed for the articles that were divided by month, section and cover of each section in which
articles were found on the theme. Three specific issues related to the sustainability were found: Rio+20;
Plastic Bags; Forest Code – apart from the other articles related to the theme Sustainability.
After this separation and organization, we figured out the files with the articles and an overview
table with all the articles; and a table with the articles for each theme, as mentioned. These tables are
organized as follows: the amount of material present in each section, the amount of material on the
covers of section which were divided by month of publication. In this article we will analyze the topic of
sustainability in general, and two events that occurred during the survey period the extinction of plastic
bags and the UN conference Rio +20.

4 The Sustainability Theme in the Voices of the Newspaper
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During the research period, 513 articles that addressed the topic Sustainability, as the chart shows
below were found:

Figure 1

Graph of Articles in the Newspaper

From the graph, we can see the engagement of the newspaper Folha de S. Paulo on the theme
Sustainability in the period surveyed.
We present the following overview table with all articles on Sustainability without featuring
subthemes. The debate, in general terms, is concentrated in three sections: First section – that has an
institutional character –; Everyday section – with everyday information; and the section of Market for
the Business, both with articles on the cover and inside the section.
Table 1

General Table of Sustainability Articles in the Newspaper Separated by Sections

As pointed by the general table in the First Section, there are 40 articles and 135 articles inside,
totaling 175 articles; this represents 34% of the articles on the environment in the first section. Secondly,
the section Market appears, with 136 articles, representing 26.5% of the total. And thirdly, the Everyday
Section with 102 articles, representing 19.8% of total articles. The sum of articles published in these
three sections totaling 413 – the percentage representing 80.5% of the articles on the environment. In
this article we will examine the articles of the conference of the United Nations – Rio+20, about the law
prohibiting the distribution of plastic bags in supermarkets in the state of São Paulo.
From this data source, we used the hypothesis “Agenda Setting” for the comprehension of the
topics covered in the newspaper Folha de S. Paulo. The Agenda Setting – whose origin is American –
had the researchers Maxwell McCombs and Donald Shaw as precursors, in 1972; however the basic idea
of this thesis was established in 1922 by Walter Lippman's classic work “Public Opinion”. In this set of
studies on the effects of media on society, the issues discussed in the contemporary are generated by the
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media, through the messages issued by the media, this is the hypothesis of Agenda Setting, one possible
way to interact with and manipulate on which will be discussed by the population.
Based on the hypothesis of Agenda Setting and the data presented in the tables that were held as the
object of study of this work, we agree with this hypothesis, since, in fact, the Folha de S. Paulo
newspaper published many articles on the topic Environment in the period analyzed, and apparently, it
was possible to realize a tendentious approach in various aspects on the subject. According to Barros
Filho (2008, p.158), “when analyzing a table of thematic focus, i.e., the most common issues in social
discussions, one gets the impression that everyone is talking about these issues.” With the help of the
hypothesis, we see the proliferation of theme through this communications environment, so “the media
imposes the most discussed topics” (ibid. p.158); on this study, the hypothesis makes sense, since it is
observed that Folha de S. Paulo published several articles on the subject.
According to Agenda Setting, the media enforces the themes and issues that will be talked about
and discussed in daily life, so the media defines what is important and what is not; and what will be in
the collective interest. Apparently it was what made the Folha de S. Paulo newspaper with a fairly wide
coverage of articles about the environment, and also with the repetition of such articles as Rio+20,
Plastic Bags, Forest Code, among others. The graph and the table show evidences of this possibility; in
this sense, according to the Agenda Setting, it can be stated that the media act in the formation of public
opinion. The topics of daily conversations are triggered by newspapers, television, radio and magazines,
in this perspective the daily lives of people shall be directed by the means of mass communication, so
the theme Sustainability shall be reviewed by the people due to the possibility of interaction of the
media and the power of influence that media has on people, on the subject that they will comment.
(Barros Filho, 2008).
Based on Agenda Setting, according to Long (quoted by Barros Filho, 2008, p.175), “the
newspaper is the first motor fixing territorial agenda, and it has extensive involvement in the definition
of what most people will talk, which people will think about how the facts are and how to deal with
those problems”. The author also claims that on Agenda Setting there are more messages printed than on
television, (2008, p. 171), “three aspects of the message can interfere with agenda setting: its origin, its
vehicle and its contents.”
Therefore, the media gain prominence, especially the newspaper, and in the case of this research,
the Folha de S. Paulo newspaper, it is a possible interaction and manipulation of Brazilian society form.
And the Agenda Setting is a hypothesis; another factor that we noticed in this study was the “Spiral
of Silence”. This hypothesis has Elisabeth Noelle-Neumann as an author, and to understand this, you
must answer three questions, as stated by Barros Filho, (2008, p.180): “Why the silence? Why spiral? To
what extent the apparent objectivity of media information influences the concerned effect?”
Answering the first question, “silence”, due to people being isolated as a whole, for example, in
their conduct, customs, beliefs, i.e., their image in society. The fear of social exclusion prevents people
of omitting their opinion, if this is not in accordance with common sense; as Barros Filho, (2008 p.180)
“this fear of social isolation causes people tend to avoid expressing opinions that do not coincide with
the dominant opinion.” According to the author, this is because the preponderance of opinion is formed
by the media, “this trend silence is possible because [...] the social agents have acute perception of the
dominant views in the group to which they belong. These would be largely imposed by the media”, so
that fear of giving opinion against the majority, and the fear of dissenting opinions and become isolated
lead this group of people to silence. (Barros Filho, 2008). This apparently happens with the
Sustainability theme to be highlighted and be commented upon in several instances, many people are
afraid to comment against.
At this time, there is the second answer to the question “why spiral?” The media, by publishing an
issue or news, ensures that content is legitimate, i.e., what is imposed by the media becomes reality but
before that, there may be voices that do not agree; however, these voices will be a minority, which will,
theoretically, no manifest, which will lead to silence, further strengthening the power of the media and
silencing contrary opinions. “As part of this group falls silent, the dissenting opinion, which was already
minority becomes even more minority; the number of silent will therefore be greater” (ibid. p.180).

5 Results
In this article, we will make a brief note about the event of the termination of plastic bags in São
Paulo, Brazil. The Municipal Government in partnership with the State Government aimed to ban the
free distribution of plastic bags from supermarket chains in some cities of São Paulo, from January 1st,
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2012. During the same period, the APAS (Association of Supermarkets of São Paulo), body representing
supermarkets, launched a campaign with the theme: “Let’s rescue the planet from suffocation”, which
was targeted to eliminate the use of plastic bags from supermarket chains and change this habit for an
option sustainable. The campaign aimed to save natural resources to encourage the use of reusable bags.
The association alleged that the conventional bags generate an environmental problem due to the long
period of decay, and that this issue needed to be resolved by all, because according to APAS, “only
together we can win great victories.” Therefore, there was a partnership between the Government and
APAS, but a controversial topic such as this one would require a broad discussion so that all involved
were heard; however, the Folha de S. Paulo newspaper pointed out that there would be no longer
distributing free bags. From one moment to another, the residents of the city of São Paulo had to change
a habit for over 40 years. The Folha de S. Paulo newspaper, in that case, published the articles as if the
situation was consolidated and the consumer has already adhered to the use of reusable or biodegradable
bags. It apparently demonstrates the legitimized opinion and the power of the media. Another aspect is
the apparent predominance of the economic factor, since the total of 56 articles found in the survey, 32
were in the section Market, which indicates the evidence of economic favoritism in this case and only 1
subject section in Everyday Life, as reported in the following table:
Table 2

Tabulation of Plastic Bags Case Articles in the Newspaper

The amount of material in the section Everyday was very little, and draws attention considering
that it was the direct interest of the consumer. In this sense, those who persist with contrary opinion, will
be isolated and will not be supported. Thus we have a group of people with a legitimate opinion, and
another group in silence, and, consequently, the group quietly contribute to the dominant opinion that is
established, and this is the Spiral [of Silence] (Barros Filho, 2008). As the Agenda Setting, the
hypothesis of the Spiral of Silence is used to establish the media what to comment, as well as how to
comment on the issues posed by the media.
However, two factors are crucial in the spiral of silence: isolation and demonstration on the topics.
According to Barros Filho (2008, p.194), “the human being has a horror to opinionated isolation.
Sustaining an opinion contrary to the majority is uncomfortable. This fear is widespread.” In this sense,
to escape the isolation is necessary to understand the prevailing opinion; it demonstrates how people
accept contemporarily, the topic of sustainability, because the prevailing view is best addressed by the
newspaper Folha de S. Paulo. According to the same author (2008, p.181) “the more an opinion is
dominated or illegitimate, the more likely it is not manifested”, it means, the image or opinion that the
media made, according to this hypothesis prevail as truth; although there are people who do not agree
with the prevailing opinion, these will be silent. And as it continues Barros Filho (ibid., p. 181), “That
does not stop that there be, in this universe, dissenting voices. They will be minority. There will be,
however, a tendency to silence between members of the minority group.” Thus, there is a greater
number of silent people. “So the tendency of a group to express their opinions and the other to shut up
triggers a spiraling process that establishes, in ascending order, a dominant opinion.”
We could observe that happening with the Sustainability theme of this search. The dominant
positions impose their opinions and, at that time, renowned people appear to address the issue. In fact,
there is disagreement; however, apparently many are silent, emerging thus the dominant voices. It was
also seen how the media act in accordance with some themes. According to Barros Filho, (2008 p.182)
“one of the conditions for the occurrence of the Spiral of Silence is the subject line, that means, the
relatively homogeneous approach of the same events by different media of communication”, this leads
to the strengthening prevailing opinion in the case of print media. Another aspect of the Spiral of Silence
mentioned by Barros Filho is that (2008 p. 183) “the means do not merely impose topics on which to
speak, but also require the issues to talk about.” In the case of sustainability, it was noted during the
survey period that the Folha de S. Paulo newspaper had treated, in different ways, the theme of
sustainability, with different approaches to the topic.
Based on Agenda Setting, and from the general table Sustainability, thinking that context to support
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this discussion, it is proposed now, an analysis of the United Nations Conference, Rio+20. During the
survey period, 172 articles on Rio+20, distributed in several sections of the newspaper were found, as
shown below:
Table 3

Tabulation of Rio+20 Articles in the Newspaper

Analyzing the results of the tabulation, it appears that most of the articles about the Rio+20
conference is concentrated in the First Section. According to information from Folha de S. Paulo, "this
book is dedicated to political, institutional life and social movements", that is a section that underlies the
institutional opinion. According to the table above, the total articles on Rio+20, the first section, totals
45, and this represents rough 30% of the total during the period of the conference.
Based on the data and the reading of the content of the articles, most of them related to the Rio+20
conference, was released in the first section because this is institutional issues. In the articles, the
characters that are discussing the issue are presidents and directors of companies and associations,
secretaries, ministers, ambassadors, and influential people. It also appear the government voices, as the
President Dilma Rousseff, governors, mayors, presidential candidates, senators, congressmen, and many
ex-politicians like former President Fernando Henrique Cardoso. We also observed the voices of
entrepreneurs, economists, corporations, NGOs, institutes, experts and associations.
According to the studies of Agenda Setting, the Rio+20 conference is “a specific event.” The
themes of “happenings”, as they are called, are specific actions that the media treats is in a specific
manner; and, therefore, we observe that it appears that scheduling for the Rio+20 conference in the
newspaper Folha de S. Paulo, proving the hypothesis of agenda Setting. For Barros Filho (2008, p.165),
it is the media agenda, which means the thematic cast selected by means of diffusion, this suggests the
possibility of the Rio+20 conference to be a matter of “agenda media”, since the event was elected by
the newspaper Folha de S. Paulo as a means of propagation.
Also on the hypothesis of the Agenda Setting, it is important to investigate the vehicle and the time
interval. About the vehicle, we had mentioned the newspaper before, so now we will analyze the time
interval (time-lag), on which the schedule is built on, as long as it remains scheduled until the end of the
schedule. According to Barros Filho (2008, p.173), “Indeed, the time it takes a message to be scheduled
by the consumer (time-lag) depends, according to some recent studies, on the vehicle on which the
message was disseminated.” And, beyond the vehicle, two time intervals: The first time [A] is the time
between the placement and scheduling of the theme conveyed; and B is the second time – the time that
the subject remains scheduled. The following picture illustrates this note from the author:

Figure 2

Time Intervals of Agenda Setting

Source: Barros Filho, 2008, p.173

Based on this, the clipping, held in this research, made of articles of Rio+20 will be presented on
the graph below, showing the incidence of appearance of Rio+20. As shown below, it is possible to see
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the evolution of articles between the months of March – 15 articles – and June, the month with the
highest amount: total of 95 articles; while in July only two articles appeared.

Figure 3

Time Intervals of the Articles about the “Rio+20”

According to the chart, and grounded in the hypothesis of Agenda Setting, we verify that the time A
was January-March 2012. The scheduling is built from April to June and the end of the schedule clearly
happens in July.
Another factor is that the Agenda Setting message content, because, according to Barros Filho
(2008, p.174) "There are themes that provide more intense social discussion and others less. Thus, it is
postulated a theory of variable effects depending on the theme. "Through the analysis of the contents, it
was found that most of the articles on the Rio+20 conference is concentrated in the first section, and, as
mentioned earlier, this section is dedicated to political, institutional life and social movements. The
Rio+20 conference was supposedly released with enough intensity in the first section because of this. As
the already presented table, the total articles on Rio+20 in the first section was 55. Analyzing the content,
it appears that, of this total, 25 constitute the artifice of politics; 15 articles dealing with economic issues;
5 articles are general notes about the conference, and 10 articles presenting critiques.
It is proposed, now, to examine the hypothesis that the Rio+20 conference, the articles disclosed by
the newspaper Folha de S. Paulo, had political emphasis. For this, we start from the assumption of
Agenda Setting – which, just as a reminding, is a hypothesis of how the media influences the public
through the thematic Agendas, which means, the media provides what is important for people to have an
opinion and to discuss about. Based on this assumption, the society adheres to the seriousness of the
issues treated by the media. We present below a table which illustrates exactly this hypothesis.

Figure 4

Media and Public Calendar

Source: Maxwell, McCombs (2004, p.5)

Therefore, the issues that are emphasized by the Media Agenda are transferred to the Public
Agenda, making them more important, according to the hypothesis of Agenda Setting. Thus, proving the
hypothesis that, in fact, occurred Agenda Setting on the Rio+20 conference, the newspaper Folha de S.
Paulo, and political interest in joining the conference schedule to meet institutional interests.
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6 Conclusion
As a contribution, the coeval study aimed to understand with the Brazilian media addressed the
sustainability issue. Generally the materials on Sustainability had more space in the newspaper in the
first book and notebook market, giving us evidence that had economic and political favoritism, and later
the interests of society. This preliminary analysis was done without subthemes with the materials on the
topic of sustainability in general, perceive little emphasis newspaper with environmental preservation,
from behind this theme, we find evidence that by being a theme in evidence other sectors to take
ownership of this their interests.
In the case of law prohibiting distributing plastic bags, practices in Networks of Supermarkets in
São Paulo prevailed economic interest, a topic that was directly with the consumer and total interest,
remained in the background. If the way was environmental in theory, in practice realized are several
factors involved. A topic of great importance and had several elements involved in various instances of
public, private and consumer sectors. However, it is believed that, based on the analysis of articles
published in the newspaper Folha de S. Paulo, the economic interests prevailed, not least because the
materials are in the notebook market - first presented as a table - even the nature of the discussions of
the newspaper which were indicators clash between industries, again just representing the consumer,
Also analyzing the materials we realized that the newspaper has consolidated the extinction of plastic
bags, with little room for the consumer to question, in fact, this discussion was among the industries that
take care of this sector and environmental preservation was seldom mentioned by the newspaper.
Regarding the UN Conference Rio +20 was evident use of Agenda Setting. According to Barros
Filho (2008, p.175), "The central idea is simple: the less direct experience have receptors for certain
theme, it means the least one theme is present in the daily lives of people are more dependent on the
media messages, it means, people, to be unaware of the issues, seek the media for information. In this
case, the Rio +20 conference was on the agenda of the media, and the fact of having been held in Brazil
was relevant media, to analyze the newspaper became apparent that the government prevailed over
political content and materials, factors such as hunger, poverty eradication, environmental preservation
and inclusive green economy term widely quoted at the conference was poorly publicized by the
newspaper.
According to the analysis of this research, we realized that the issue of sustainability has been
addressed in several instances by the newspaper Folha de S. Paulo, the survey found political, economic
and social discussions, however, according to research and analysis, we have evidence that political and
economic discourse prevailed as a priority, since the number of subjects with political ways was greater
in the case of the UN conference Rio +20 it was noticeable because the analysis found most matters in
the First Notebook and matters predominated lines of rulers with considerable space in the newspaper
with photos and covers locations like hood and top of the page. Thus, the Brazilian media specifically
the newspaper Folha de S. Paulo apparently gave more space, voice speaks for the government and for
companies with consolidated news, therefore, the prevailing political and economic issues from behind
the subject sustainability, supposedly social and environmental interests were disclosed in the
background by the newspaper and the political and economic interests prevailed in this period research.
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Abstract: We conducted an international exploratory study on the perceptions of Confidential Business
Information (CBI) and Trade Secrets (TS), and their management. Empirical data collection was
conducted through a series of telephone interviews. The survey included both quantitative (multiple
selection) questions and qualitative (open-ended) questions. We obtained a variety of perspectives on the
studied topics from 36 experts residing in 11 countries and representing altogether 21 industry sectors.
Key findings of the study include the following: The surveyed companies were involved with many
types of CBI. Different types of CBI had varying relevance for the respondent companies depending on
the industry sector they represented. Key challenges of managing CBI and TS included the varying
legislations in different countries, in particular unclear definitions and the perceived lack of enforcement.
The need for improving employee behavior and attaining a savvy company culture with regard to
handling valuable information were also seen as seminal challenges. An additional major challenge was
in finding the best combination of formal and informal protection mechanisms and tools for providing
the optimal protection for a body of valuable information. As a partial solution to this challenge, we
identified five complementary approaches for protecting a body of information. These approaches
include the following: refraining from documenting a part of the valuable information; documenting a
part of the information and keeping it as a TS; filing a patent application covering a part of the
information; using registered IP rights to protect a part of the information; and publishing a part of the
information.
Key words: Confidential businessinformation; Trade secrets; IP management; Knowledge management

1 Introduction
Knowledge and information are increasingly important intangible business assets. Many
established businesses as well as newly launched global ventures base much of their business on
knowledge, information and data some of which is highly confidential. Protecting valuable information
from unauthorized parties appears necessary to develop and maintain a profitable business. [1], [2], [3]
Trade Secrets (TS) protection can be a viable option for firms to manage their Confidential
Business Information (CBI) [3]. In this study we intend to provide new understanding on the specific
types and management of CBI and TS. As a starting point, we provide the following working definition
of ‘Confidential Business Information’: Any valuable information, or knowledge that is essential for the
business and will lose its commercial value if revealed in an uncontrolled manner to third parties. This
working definition is in line with TRIPS Agreement Article 39.2 on the protection of ‘undisclosed
information’ as well as the United States Uniform Trade Secrets Act of 1985.
Furthermore, as illustrated in Figure 1, according to the working definition, CBI is a broader field
that encompasses TS. However, Trade Secrets in itself is by no means a uniform concept [4]. In some
countries TS protection is defined explicitly in the legislation, whereas in other countries firms have to
rely on confidentiality agreements with employees and business partners in matters related to valuable
information. Even in the European Union, there are notable differences in the legislations of member
states on the protection against Trade Secrets misappropriation [3]. To tackle this issue, the European
Commission announced in November 2013 a proposal for a directive on the protection of undisclosed
know-how and business information (Trade Secrets) [5]. The directive proposal was under review when
we conducted our study.
The main focus of this study is to examine how Trade Secrets protection succeeds or fails to cover
Confidential Business Information.
The structure of this article is as follows. In Section 2 we summarize previous research on
Confidential Business Information, Trade Secrets and their management. In Section 3 we explain the
methodology and setup of this study, followed by the presentation of results in Section 4. In Section 5
we discuss the findings and their possible implications, and wrap up the paper with conclusions
presented in Section 6.

·1324·

Figure 1

Proceedings of the 11th International Conference on Innovation & Management

The Proposed Relation Between Confidential Business Information (CBI) and Trade Secrets (TS)

2 Previous Research
Trade Secret is the oldest form of protecting Intellectual Property that has been recognized in
legislation since Ancient Rome. Trade Secrets are heralded as the ‘crown jewels’ of a company’s
intellectual capital [7]. In recent years, secret information such as Trade Secrets have been estimated to
encompass two-thirds of the value of companies’ information portfolios [8] and Trade Secret
misappropriation have been estimated to cost on average the world’s top 40 economies between 1% and
3% of their GDP [9].
Definitions of Confidential Business Information and/or Trade Secrets have been provided in
legislations of several countries. According to the definition in the United States Uniform Trade Secrets
Acts, Confidential Business Information is information (related to e.g. Trade Secrets, processes,
operations, production, sales, purchases, customers, or inventories) the disclosure of which is likely to
cause substantial harm to the competitive position of the person, firm or other organization from which
the information was obtained [6]. The confidentiality of a piece of information can be established through
a non-disclosure agreement, in other words, a legally binding contract between two parties in a business
relationship. For example in the U.S., the legal standard requires that the holder of a Trade Secret has to
establish reasonable precautions to prevent disclosure of this information. Thus, if valuable information
is not treated as a secret, then it is not a secret protected from misappropriation by the U.S. Uniform
Trade Secrets Act.
One major challenge of utilizing Confidential Business Information and Trade Secrets protection to
the fullest is that it can be difficult for organizations to know what of the information and knowledge in
their possession constitutes as CBI or TS. For example, Lemley [4] notes that there is no limit on the
subject matter of a Trade Secret, as long as the information has value and the information is not
generally known in the industry. If virtually any information can be a Trade Secret, surely an
organization cannot take the expenses to treat all of its information and knowledge as Trade Secrets.
Another issue is that many firms conduct business (e.g. have subcontractors or agents) in several
countries, in which legislations related to CBI and TS may vary greatly. For example, in recent a study
conducted by Baker & McKenzie LLP [3], the issue of varying legislations was identified as a key
challenge for protecting valuable information when conducting business internationally.
The main motivation for organizations to share valuable information such as Trade Secrets with
selected parties is the potential that sharing the information may lead to creation of new knowledge and
innovation [10], [11]. In addition to sharing valuable information in a controlled manner with authorized
parties, reasonable precautions have to be taken to protect valuable information from unauthorized
parties. Confidential information may be lost e.g. through theft (e.g., trade and industrial espionage) or
misappropriation (e.g., CBI or TS disclosed to an employee or external business partner is used outside
the purpose defined in the contract for sharing this information). Almeling et al. [12] report that in the U.S.
between 1995-2009, 77% of those alleged to misappropriate confidential information in state cases were
employees or former employees. However, extensive non-disclosure agreements are by no means the
ultimate solution to protect valuable information in the case of employee mobility, as addressed by
Rowe [13]. The challenges of assessing the monetary damages for Trade Secret misappropriations have
been discussed by Pensabene and Loh [14].
An alternative to Trade Secrets is to protect valuable information through patenting [2], [15]. However,
patents and other IPRs represent only the “tip of the iceberg” among IP management and protection
practices. There is a broad range of IP protection and management activities that are not mutually
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exclusive, but support each other. According to Päällysaho and Kuusisto [16], “semi-formal” and
“informal” protection methods seek to protect the business against external or internal risks (e.g.
departure of key employee possessing valuable information), or to govern co-operative relationships
with employees and external partners. “Semi-formal” protection methods include e.g. secrecy, restricted
access to information and technical protection. Formal protection methods include IPRs such as patents,
trademarks and utility models [16]. Hannah [17] has discussed in detail the differences between Trade
Secrets, patents, copyright and trademarks as modes of Intellectual Property protection.
The most important means for managing valuable information, be it CBI or TS, is to obtain a
company-wide culture that supports protecting valuable information. Dobrusin and Krasnow [2] present
an extensive discussion on how companies can nurture such culture, where every employee is aware of
how to contribute to the protection of the firm’s valuable information and knowledge assets.

3 Methodology
We chose to use a survey for obtaining empirical data from international organizations on CBI, TS
and their management. We designed the survey to be explorative: the intent was to cover new ground
and areas that need further attention, rather than an extensive statistical analysis. The purpose was to
find out about respondents’ views and insights in issues related to CBI and TS management, rather than
collect factual information only. To achieve these aims, we developed a survey that included both
quantitative (multiple selection) questions and qualitative (open-ended) questions for more in-depth data
capture. A working definition of CBI and TS, as described above in Section 1, was included in the
survey document.
We did not want to limit the respondents to particular countries or industry sectors. Participants
were recruited through e-mail invitations. The participants were sent the survey document by e-mail
before the telephone interview. The interviews were conducted between March and April 2014, and they
lasted on average 30 minutes.
Altogether 36 people representing 34 companies participated in the survey (in two companies, a
pair of employees responded jointly to the survey). Four people were not able to respond to several of
the quantitative questions (for example, the questions or items were outside area of expertise, or they felt
they could not choose from the available multiple selection items). The responses from these four
respondents were not included in the quantitative data, thus responses from 30 companies were included
in the quantitative results reported below. Furthermore, some of the respondents could not answer a few
of the multiple selection question items, and thus, these responses are reported below as ‘Blank’.
Some background information of the surveyed companies is summarized in Table 1. The
companies reside in 11 countries and represent 21 industry sectors. The size of the surveyed companies
varied from small enterprises with tens of employees to large multinational corporations employing up
to 200,000 people. The positions of the interviewed employees included, for example, legal counsel,
general counsel, IPR advisor, head of security, and CEO. Several respondents noted at the end of the
interview that they were the in best position in the company to respond to the survey.
Table 1 The 34 Surveyed Companies Listed on Basis of Country of Residence of
the Respondent (In Alphabetical Order) and Industry Sector (In Alphabetical Order)
Countries (number of companies)
Industry sectors (number of companies)
Belgium (2)
Agriculture (2)
IP services (4)
Canada (1)
Automotive
Information technology (2)
China (10)
Biopharmaceutical
Management consultancy
Finland (5)
Building & decoration materials
Materials technology
France (2)
Chemicals (6)
Oil and gas
Germany (2)
Consumer goods
Patent licensing
India (1)
Environmental technologies
Pharmaceuticals (2)
Netherlands (3)
Food processing (2)
Technology consultancy
Peru (1)
Healthcare expertise service
Telecommunications (2)
Switzerland (1)
Healthcare service
Trade fairs
United States (6)
Industrial goods & services

4 Results
The open-ended questions were subject to thematic analysis seeking to capture issues that were not
covered by multiple selection questions and to produce more in-depth information on the research topics.
During the interview, the respondents were encouraged to comment why they selected a certain response
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to the multiple selection questions. Such direct quotes were included in the analysis especially in the
cases where they provided an illustrative summary of a specific topic, for instance, a description of a
situation within a certain country or business sector.
The results are reported below as grouped into five themes:
Types of CBI;
Challenges of CBI management;
Trade Secrets as a form of managing CBI;
Key elements in TS contracts;
Challenges of TS regulation.
When appraising the results, the numbers and percentages should be regarded with circumspection
because of the diversity of the respondent companies, and represented countries (with varying
legislations) and business sectors. Their responses may depend greatly on the particular type of activity
the firm is conducting and how established their businesses are.
4.1 Types of CBI
To begin with, we wanted to obtain an overview of how the respondents perceived the scope of
Confidential Business Information. This was inquired through an open-ended question. The respondents
mentioned the following definitions:
• CBI is information that is not known outside the company (mentioned by 4 respondents);
• CBI is very important for our company (3);
• CBI is a broad concept with many aspects (3);
• CBI is of both business nature and technology nature (2);
• CBI is information of any kind that has economic or commercial value (2);
• CBI is information that will loose its value if exposed outside the company;
• CBI is everything we don’t make public on purpose.
To explore the relevance of different types of CBI for the respondent companies, we adapted to the
survey a list of fourteen categories of technical and business information from an article published by
WIPO [18] (Table 2). With this multiple selection question we wanted to capture this variation across
proposed types of CBI and their relevance for the surveyed companies. The respondents could also
express if they considered any additional types of CBI to be relevant in their specific business.
Table 2 Distribution of Responses to the Question: “Rate the Relevance of Different Types of CBI For Your Firm”
High
Med
Low
N/a
Blank
18
9
1
1
1
Data compilations, e.g. lists of customers;
(60%)
(30%)
(3.4%)
(3.3%)
(3.3%)
Designs, drawings, architectural plans,
15
6
3
5
1
blueprints and maps
(50%)
(20%)
(10%)
(16.7%)
(3.3%)
Algorithms and processes in computer
11
8
2
8
1
programs, the programs themselves
(36.7%)
(26.7%)
(6.6%)
(26.7%)
(3.3%)
10
11
5
1
3
Instructional methods
(33.3%)
(36.7%)
(16.7%)
(3.3%)
(10%)
Manufacturing
or
repair
processes,
18
5
1
5
1
techniques and know-how
(60%)
(16.7%)
(3.3%)
(16.7%)
(3.3%)
9
7
8
5
1
Document tracking processes
(30%)
(23.3%)
(26.7%)
(16.7%)
(3.3%)
15
4
2
9
Formulas for producing products
(50%)
(13.3%)
(6.7%)
(30%)
Business strategies, plans, methods of doing
24
3
1
1
1
business, marketing plans
(80%)
(10%)
(3.4%)
(3.3%)
(3.3%)
21
7
1
1
Financial information
(70%)
(23.4%)
(3.3%)
(3.3%)
16
7
3
3
1
Personnel records
(53.4%)
(23.3%)
(10%)
(10%)
(3.3%)
9
4
10
5
2
Schedules
(30%)
(13.3%)
(33.3%)
(16.7%)
(6.7%)
11
7
6
5
1
Manuals
(36.7%)
(23.3%)
(20%)
(16.7%)
(3.3%)
8
4
2
15
1
Ingredients
(26.7%)
(13.3%)
(6.7%)
(50%)
(3.3%)
16
7
2
4
1
Information about R&D activities
(53.4%)
(23.3%)
(6.7%)
(13.3%)
(3.3%)
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The key finding from the responses is that CBI types of high relevance to at least half of the
surveyed companies were (in order of reported relevance): Business strategies, business plans, methods
of doing business, marketing plans; Financial information; Data compilations; Manufacturing or repair
processes, techniques and know-how; Personnel records; Information about R&D activities; Formulas
for producing products; Designs, drawings, architectural plans, blueprints and maps. Overall, the
fourteen proposed CBI types were of high or medium relevance to 80% of the surveyed companies.
As could be expected, different types of CBI had varying relevance for the surveyed companies
depending on the industry sectors the companies were involved in. For example, Ingredients was
non-applicable to half of the surveyed companies. At the same time, Ingredients was highly relevant to
more than a quarter of the surveyed businesses, especially those that operated in chemical industry
sector. About one third of the surveyed businesses did not consider possessing significant CBI in terms
of Algorithms and processes in computer programs, the programs themselves or Formulas for producing
products.
Furthermore, the respondents mentioned the following kinds of information and knowledge as
examples of CBI that were relevant specifically to their business: Customer lists (mentioned by 4
respondents); R&D output (2); Bidding files (2); Project deliverables (2); Know-how; Business plans;
Process to obtain personnel; Information on selecting patients for clinical trials; Information on how to
implement clinical trials; Business practices; Lists of suppliers; Pricing information; Strategic plans;
Market plans; Financial data; Training materials; Technology solutions; Technical data. As can be seen
from this list, there are a broad variety of different types of information and data that the respondents
considered as specific types of Confidential Business Information relevant for their business.
4.2 Challenges of CBI management
We wanted to find out through an open-ended question the challenging aspects of CBI management
and obtain insight on how CBI management should be improved in the respondents’ opinion. From the
responses, we identified altogether eight topics related to the challenges of CBI management. These
challenges included the following:
• Finding the balance in sharing information (to be effective in business and not set up barriers) and
keeping information secret (so value of information is not lost) (mentioned by 7 respondents);
• Employees leave the company taking some information with them; the company loosing control
on what the former employees do with the confidential information (7);
• Determining which external parties to share information with or collaborate with (6);
• Litigation is difficult (3);
• Finding suitable terms when setting up university collaboration (3);
• Controlling leaks in social media (2);
• Inventions are not reported by employees; screening for such potential inventions;
• Determining if a piece of information has economic value; the value changing over time.
The challenge of finding a balance between sharing and secrecy were nicely summarized by the
following two respondents: “One challenge in managing CBI is to provide only that CBI which is
strictly needed for the other party to know for a particular purpose. Not give too little information, so
they cannot do their job and we will loose an opportunity. But not give too much, either.“ (Respondent 1,
Belgium); ”[One challenge is in] Finding the right balance between protecting and disclosing in a
controlled manner the required information. Not putting barriers in the development of the business.
Barriers may hamper business. That is why we delegate to employees the decision on how to handle the
CBI because they know best how to handle the balance.” (Respondent 20, France)
The respondents suggested a variety of practical solutions to the challenges of managing CBI.
These solutions included:
• Making sure there is always a confidentiality agreement in place (Respondent 1, Belgium)
• Keeping the confidential information within a close group of people; not explaining the rationale
[behind the functionality of the service] to people implementing the service (Respondent 5, U.S.)
• Controlling the use of social media for inquiring about companies products (Respondent 17,
India)
• Enforcing discipline and keeping an eye on employees (Respondent 17, India)
• Implementing a role-based access to segments of information (Respondent 33, U.S.)
• “Looking for signs that indicate theft. Training of supervisors to recognize theft by their
subordinates. Intense follow-up investigations when there is suspicion of internal or external theft of
confidential information.” (Respondent 33, U.S.)
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• “Best way to manage is not to disclose.“ (Respondent 13, France)
With regard to areas of improvement in CBI management and protection, two major topics
emerged from the responses: improving the training of employees (mentioned by seven respondents) and
changing the company culture to be increasingly protective of confidential information (mentioned by
seven other respondents). In other words, almost half of all respondents suggested that there is room in
their companies for improvement in the attitude or behavior of employees towards handling confidential
information.
One respondent summarized the challenge of company culture as follows: “Most challenging
aspect [of CBI management] is that you need to ensure employee behavior so that employees understand
why they have to protect the information. Also that the employees realize they have no ownership rights
to what they have worked on.” (Respondent 33, U.S.) In other words, the respondent saw educating
employees as essential when nurturing a company culture where the value of information is appreciated
and is protected.
4.3 Trade secrets as a form of managing CBI
We wanted to explore how Trade Secrets can be used to manage Confidential Business Information.
In the legislation of many – but not all – of the countries in which the surveyed companies reside, Trade
Secrets were defined more specifically than CBI [3]. The questionnaire document included the authors’
working definition of CBI and TS (as described above in Section 1), and suggested by means of a figure
that TS is a smaller area inside the broader field of CBI. This proposed definition was referred to or
commented upon by several respondents during the interview.
Five respondents considered Trade Secrets to be in essence the same as Confidential Business
Information. They responded:
• “Almost everything that is TS can be CBI.” (Respondent 11, Finland)
• “Peruvian legislation on TS covers all types of CBI.” (Respondent 12, Peru)
• “TS protection should apply to all CBI. The conditions for obtaining the protection should be the
same. The same obligations to take reasonable measures to protect confidential information should
apply to all kinds of CBI and TS.” (Respondent 20, France)
• “In US it is defined in federal law which information is not public information, is covered with
reasonable measures for the business, and has independent economic value. As long as it fits the
definition, then you have a trade secret.” (Respondent 33, U.S.)
• “The difference between CBI and TS is not clear to me. They are the same, in my opinion.”
(Respondent 16, U.S.)
Two respondents agreed with the proposed working definition: “Confidential Business Information
is broader than Trade Secrets, as defined in first page [of the survey document] is almost exactly the way
TS are defined in the U.S. under the Trade Secrets act. According to the U.S. definition, TS is
information from which economic value can be derived because it is kept secret. It is required to
maintain the secrecy of this information.” (Respondent 17, U.S.); “I like the definition you provide in
the introduction to the survey. To me, it seems that Confidential Business Information is much the same
as Trade Secrets.” (Respondent 16, U.S.)
For one respondent, Trade Secrets were exclusively information of a technical kind: “Trade Secrets
[…] cover technical data, which we willingly decide not to patent, but rather keep secret (e.g.
formulations, manufacturing processes, etc.). […] All kinds of R&D reports qualify as TS, but we call
them confidential information.” (Respondent 19, Switzerland.)
Two respondents mentioned that in their companies, information that was not patented was handled
as a Trade Secret (Respondent 15, Finland; Respondent 1, Belgium). For one company (Respondent 7,
Netherlands), obtaining patents had been difficult in the business area, so the information was chosen to
be kept secret.
Next, we wanted to obtain though an open-ended question insight on specific types CBI that Trade
Secrets protection is not covering effectively. Several respondents pointed out such types of CBI as
follows:
• Tacit knowledge (mentioned by 4 respondents);
• An extensive body of know-how;
• Economical intelligence as information that, if disclosed would create value for a third party;
• Methods related to technical service;
• Confidential information that is valuable for the company but has not been formally recognized
as TS;
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• Company trademarks;
• Unique business models and strategic planning;
• Information to operate a system;
• Market information (e.g. market share) and production information (e.g. production cost);
• Business information may not be on trade secret level;
• Information on more the business side than the technical side: information on how we go to
markets, how we develop programs and plan relationships;
• In R&D: information generated during the process;
• In sales: customer information (e.g. preference, strategic plans).
In other words, many important types of information related to the daily activities of the business
were considered by the respondents not to be well covered by TS protection.
4.4 Key elements in trade secrets contracts
The main motivation for sharing Trade Secrets with selected parties is the potential that sharing the
information may lead to creation of new knowledge [10]. If a Trade Secret is to be shared between two
parties, it has to be shared in a controlled manner to maintain the protection of this valuable information.
Trade Secrets can be protected through contracts, for example, when information is shared in
collaborations with external parties.
We wanted to explore the importance of three key contractual elements (namely, Coverage, Term,
and Enforceability) for securing Trade Secrets (Table 3). When responding, the respondents could also
state additional contractual elements they considered relevant for securing TS.
Table 3

Distribution of Responses to the Question: “In Case You Use Contracts to Secure Trade Secrets, How
Important are the Following Key Contractual Elements From Your Point of View?”
High
Med
Low
N/a
Blank
25
4
1
Coverage
(83.4%)
(13.3%)
(3.3%)
19
9
1
1
Term, length of time
(63.4%)
(30%)
(3.3%)
(3.3%)
26
1
1
1
1
Enforceability
(86.7%)
(3.4%)
(3.3%)
(3.3%)
(3.3%)

The responses indicate that Enforceability and Coverage were considered as highly important
contractual elements for securing Trade Secrets by 86.7% and 83.4% of the respondents, respectively.
With regard to Enforceability, one respondent emphasized that the ability of a contract to provide
coverage depends on each country and this was for the respondent’s firm an important consideration
before committing to do contracts with parties in a certain countries (Respondent 16, U.S.). Another
respondent referred to the option of asking for injunction from a court when there was a suspected or
determined breach of confidential information, in order to prevent further misappropriation of the
information (Respondent 17, U.S.). Furthermore, one respondent commented: “Enforceability is very
important but it must not prevent beneficial flow of information that leads to further knowledge creation
and mutually beneficial agreements.” (Respondent 12, Peru.)
Term, length of time was considered as a highly important contractual element for securing Trade
Secrets by nearly two-thirds (63.4%) of the respondents. With regard to Term, length of time, one
respondent commented: “’The longer, the better’ -approach is not good for us” (Respondent 4,
Netherlands). Another respondent commented with regard to Term, length of time, “It is important that
the confidentiality obligation lasts long enough, while remaining reasonable, not for example for 20
years. If the information is such that the confidentiality obligation has to last 20 years, then we would
not contract it.” (Respondent 20, France.) These two responses suggest that the best protection for TS
can be obtained from contracts that have a definite duration, rather than from contracts with an
indefinite or a very extensive duration.
Seven respondents suggested additional contractual elements they considered relevant for securing
Trade Secrets. These included:
• Non-competition clauses;
• Defining the practical measures to be taken for protecting the shared Trade Secrets (e.g. secrecy
practical guidelines);
• Defining the purpose of why certain information is disclosed to the other party;
• Clauses to ensure confidentiality arbitration;
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• Clauses to limit that the shared confidential information is not spread by contract parties wider
than necessary;
• Confidentiality and non-disclosure terms in case of contract termination;
• A publication clause when co-operating with universities, such as reserving the right to review a
manuscript for disclosed confidential information or potential inventions before it is submitted for
publication.
Some respondents mentioned clauses related to penalties as highly important in contracts for
securing Trade Secrets: Penalties, liquated damages, or liability provisions in case of Trade Secrets
breach (Respondent 11, Finland); Specific elements regarding penalties (Respondent 26, China).
Furthermore, with regard to the topic of using contracts to secure Trade Secrets, one respondent
commented that it was essential to ensure that all parties understood what they were contracting for,
what they both wanted from the contract, and why there were certain clauses in the contract
(Respondent 20, France).
4.5 Challenges of trade secrets regulation
For identifying bottlenecks of Trade Secrets regulation, we wanted to learn through open-ended
questions the participants’ views of how to improve TS regulation and the main practical challenges of
using TS protection.
Three main topics emerged from the respondents’ insights on how TS regulation could be
improved:
Harmonization of TS legislation across countries (mentioned by nine respondents);
Clarification on what counts as a TS (mentioned by three respondents);
Improved law enforcement (mentioned by three respondents).
One respondent’s views of improving TS regulation summarized these three topics nicely: “Have
TS regulation very well defined. Have uniform rules of protection and enforcement. Over time you need
to have court rulings which give users of Trade Secrets protection a good predictability on how to
enforce these rights.” (Respondent 1, Belgium)
The challenge of varying TS legislations in different countries was described by one respondent as
follows: “Certain countries courts don't respect TS protection, and that makes it difficult for us to make
business in these countries” (Respondent 17, U.S.). Fourteen of the survey participants reside in
countries that are members of the European Union. The at the time recently proposed EU directive on
the protection of undisclosed business information and Trade Secrets was mentioned by some
respondents as a good development, for instance, because “it is filling a missing gap” (Respondent 32,
Belgium); and “it will solve issues for transnational TS issues” (Respondent 13, France). In other words,
the EU directive was perceived as a potential solution to the aforementioned mentioned need for
harmonization, albeit within the European Union.
One respondent summarized the perceived benefits of the EU directive as follows: “Terms of
definition, what is illicit act, what are the sanctions, etc. are good in the EU directive draft.”
(Respondent 20, France.) Furthermore, one respondent suggested that the directive draft may restore the
usefulness of TS protection when conducting business globally: “TS was in the past a track to give
protection. But different legislations in different countries are not completely sufficient to give high
protection. I was hoping to have TS as a system to give high protection, but was disappointed. The EU
directive is a step in the right direction because it allows to compare legislations.” (Respondent 32,
Belgium.) On the other hand, one respondent, for whom TS protection already worked well, was
concerned that the EU directive might weaken the situation in some way: “We have a very good system
in Finland, which we are concerned may be diluted through the EU directive” (Respondent 9, Finland).
One respondent undervalued TS agreements in comparison to the protection offered by patenting:
“TS is weak protection compared to that of patents. You need to make sure that everything is covered by
the TS agreement. A problem is that there is no united TS law globally. TS protection could be further
elaborated by different governmental organizations, as they are now trying to do [in the European
Union].” (Respondent 1, Belgium.) Patenting necessitates disclosing information. Thus, patenting can be
a complementary tool to TS protection: from a body of knowledge, some part is filed as a patent
application while another part is kept secret. Producing a product involves utilizing both the patented
part and the secret part of the body of information.
The participants’ perceptions of the main challenges of using Trade Secrets protection were further
inquired in a separate question. Altogether fourteen topics were identified from the responses to the
open-ended question: “What are the main challenges in practice of using trade secrets protection?”
These responses included:
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• Difficulty to prove TS theft, claim damage, bring case to court (mentioned by 5 respondents);
• TS legislation and enforceability varies between countries (5);
• Re-assessing the validity and value of the TS over time (3);
• Maintaining secrecy (3);
• Employee awareness (3);
• Preventing TS leaks by employees (3);
• Finding a balance of encouraging innovation while protecting information (2);
• Knowing when to document to prove ownership and when not to document for maintaining
secrecy (2);
• Recognizing when a TS has been broken;
• Relying on external parties in TS archive management;
• Advances in technology make it easier to unlock TS;
• Education of employees;
• Knowing the boundaries of TS;
• Finding the best case-by-case solution in combination of protection mechanisms.
In the following, some interesting findings of the challenges of using TS protection are described in
more detail. Several respondents discussed the fundamental difficulties in litigation as follows: “Biggest
challenge is that you are never sure that court decisions will protect the TS. When you litigate, you need
to describe your Trade Secret [to the court] so it is no longer a secret.” (Respondent 20, France.)
Additionally, “When the TS has leaked, not much to do anymore because the damage has been done.
You cannot prevent anyone from using the leaked information. You have to go to court to show the
damage done. You have to show that others obtained your TS through illegal means.” (Respondent 10,
Finland.) In contrast to this viewpoint, another respondent noted that in the U.S. there is the option to go
to court to prevent further disclosure of information when there is a breach of confidential information
(Respondent 17, U.S.).
One respondent suggested the problem of using contracts in TS protection as follows: “The
contract may [cover] so many Trade Secrets that nobody knows about all of them. There may be
confidentiality clauses in the contract, but nobody knows in the end what is confidential. Certain people
are involved in making a contract, but the contract is so secret that nobody knows what secrets it covers.
How to identify the Trade Secret, as defined in a contract, is difficult if there is a conflict or you want to
get rid of the contract.” (Respondent 9, Finland.) In other words, too broad or complex contracts are
seen as a hinder to obtaining optimal protection to Trade Secrets.
An interesting dilemma stated by some respondents is whether or not to document a piece of
valuable information. If the information intended to be kept as a Trade Secret is documented and time
stamped, it can be proved who originated the information and when. The challenge is then to keep the
document secret. On the other hand, if the information is not documented, the information cannot be
stolen as it is in the knowledge of a few people. One respondent noted that the legislation in Peru offers
a tool for facilitating enforceability of Trade Secrets: TS holders can register a Trade Secret in the Patent
Office without disclosing the information to the officials. This tool is not widely used, but may serve
evidentiary purposes in litigation (Respondent 12, Peru).
Another mentioned challenge was in finding the best case-by-case solution in combination of
protection mechanisms, in other words, in utilizing the complementarity of TS, CBI and other IPR
systems. One respondent described this challenge as follows: “We are not searching only one way to
protect, but a on case-by-case to find the way to protect. Different measures and attitudes are good.
Many tools available and choose the best one. Not to force a choice of only one.” (Respondent 32,
Belgium) In other words, the challenge is not in the availability of the tools for protection, but in
knowing what tool or combination of tools to use in each case. As seen above, one possible approach is
not to even document a piece of valuable information. Thus, there is a need for guidelines of best
practices to facilitate making the decision on which combination of protection mechanisms and tools to
select.

5 Discussion
Based on the responses, the surveyed companies involve in their business a broad variety of
different types of confidential information. This finding is in line with Lemley [4], who notes that there is
no limit on the subject matter of a Trade Secret. Different types of CBI had varying relevance for the
surveyed companies depending on the industry sectors they were involved in.
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A key finding of this study is that the surveyed businesses reported a range of challenges related to
Confidential Business Information and Trade Secrets, and their management. Overall, the respondents
considered the management of CBI/TS as very complex topic. Varying legislation of CBI and TS across
countries hinders conducting business that involves the exchange of CBI/TS across companies in
different countries. The need for harmonizing Trade Secrets legislation across countries was seen by
several respondents as a necessary step in the future. The issue of varying legislation has been identified
as a key challenge also in previous research, for example, in a recent report issued by Baker &
McKenzie LLP [3]. A current development to tackle this issue at the level of the European Union is the
creation of a Directive that aims to uniformly define Trade Secrets protection within the member states
Unclear definition of CBI and TS protection hinders collaboration even within a country (e.g. with
other businesses or research institutes) and thus may limit new knowledge creation and ultimately
hamper innovation. Even when the legislation offers a clear definition on CBI and TS protection, the
businesses face the dilemma whether to share a piece of confidential information in a controlled manner
or try keep to it secret, as legal enforcement can be difficult in practice and going to court when
information misappropriation has been determined appears to be the final, undesired, action to be taken
by the companies. The main reason for this is that Trade Secrets litigations can be very expensive, as
illustrated in a guide issued by Wolf, Greenfield & Sacks P.C. [20]. Furthermore, Rowe [13] notes that
court rulings have been inconsistent in cases of former employees misappropriating Trade Secrets.
Employee behavior was seen by the study participants as a major challenge in managing CBI (e.g.
in the case of high turnover of personnel; employees leak confidential information due to unawareness,
carelessness or after leaving the company). This finding is in line with Almeling et al. [12] who report that
more three-quarters of those alleged to misappropriate confidential information were employees or
former employees. However, some of the respondents to our study believed that these issues were
possible to tackle through educating employees and by creating a company culture that is smart in
handling confidential information. This topic of company culture and management of valuable
information has been discussed extensively by Dobrusin and Krasnow [2]. In a savvy culture it is known
by employees at all levels who owns the information, when to keep information secret in order to retain
its value, and when to share confidential information in order to create new valuable knowledge and
business from it.
Trade Secrets and patenting have been discussed in previous research (e.g., [2], [15]) as two primary
approaches for managing valuable information. Anderson [19] suggests that patentable inventions in fact
begin as Trade Secrets. Lemley [4] notes that in the U.S., Trade Secret laws apply to areas that patent law
doesn’t cover. A patent may be obtained to a body of information that meets relevant patentability
requirements, such as novelty and non-obviousness. Thus, patenting can be a complementary tool to TS
protection: from a body of information, some part is filed as a patent application, while another part is
kept secret [21]. Having a Trade Secret involves keeping information secret potentially for an unlimited
time, while applying for a patent requires disclosing information (yet, a patent application is not public
until several months after filing). However, if a patent is not granted, the information disclosed in the
patent application document remains public information.
In addition to Trade Secrets and patenting, based on the responses to our survey, we identified
additional approaches to managing valuable information. The five complementary approaches for
managing valuable information are:
Not documenting a part of the information and keeping it as a Trade Secret;
Documenting a part or a full description of the information and keeping it as a Trade Secret;
Filing a patent application covering a part of the information (which should meet patentability
requirements);
Using other registered IP rights to protect a part of the information (e.g. utility model, trademark,
copyright);
Publishing a part of the information, e.g. for preventing a competitor to exploit it or making it
available for open innovation efforts.
Different resources (e.g., direct costs) are needed to carry out each of these approaches and
different challenges are associated with managing each of them. Obviously, for a body of valuable
information, these five approaches can be used complementary for different parts of the information (e.g.
file one part as patent application, keep one portion as Trade Secret, claim for copyright on some aspect,
etc.). Furthermore, effective management of CBI and TS involves constantly re-evaluating the strengths
and weaknesses of each approach as the situation on the market and the knowledge of state of the art
changes.
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6 Conclusion
This was an exploratory study on the perceptions of Confidential Business Information and Trade
Secrets, and their management. We obtained a variety of viewpoints on these issues from 36 experts
residing in 11 countries and conducting business in 21 industry sectors. This diversity of respondents
gave us a broad spectrum of perspectives, but on the other hand, the responses may depend greatly on
the particular types of activities the respondent’s business is conducting. This diversity should be
considered when appraising the results.
The surveyed companies involved many types of CBI in their businesses, however, different types
of CBI had varying relevance depending on the industry sector they were conducting business in. Key
challenges of managing CBI and TS were the varying legislation between countries, in particular unclear
definitions and the perceived lack of enforcement. The need for obtaining and nurturing a savvy
company culture with regard to handling valuable information was also seen as a seminal challenge.
An additional challenge of managing confidential information was in finding the best case-by-case
solution in combination of protection tools and mechanisms, that is, in utilizing the complementarity of
TS, CBI and other IPR systems. Thus, there is a need for guidelines to facilitate making a case-by-case
decision on which combination of protection mechanisms to select. As a partial solution to this issue, we
identified five complementary approaches for protecting different parts of a body of information,
including: refraining from documenting a part of the information; documenting a part of the information
and keeping it as a TS; filing a patent application covering a part of the information; using registered IP
rights to protect a part of the information; and publishing a part o the information. This combination of
complementary approaches needs further attention in research on TS and CBI management.
Creation of new knowledge in open, semi-open or closed innovation settings necessitates existing,
possibly highly valuable knowledge as input or starting point. A company may not be successful in
creating new knowledge leading to novel products if it keeps all information secret within the firm or
between a few key employees. Thus, the findings of this study suggest an important area of future
research: how to balance the possible approaches including total secrecy, contractual sharing, and
selective openness when managing Confidential Business Information and Trade Secrets in the business
operations and as an input to new knowledge creation and innovation?
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Abstract: Financial innovation system is one part of national innovation system and it plays a real
important role in growth of the economy. In this study, we try to identify the relationship between
financial Innovation and firm’s value by using sample of non-financial firms listed on Karachi Stock
Exchange. Firm’s value was used as a dependent variable and variables such us financial innovation,
size, profitability and leverage was used as an independent variable. We run the three model polled
model, random effect model and fixed effect model to see which of them fits better. The results reflect
that 92% of variation in firms value was explained by these independent variables.
Key words: Financial innovation; Karachi stock exchange (KSE); Profitability; Leverage and firm’s
value

1 Introduction
Nowadays this concept of national innovation system becomes more popular and has intrigue many
researches interested in such field making go more and deeper to provide more evidences about this
topic. Innovation means competitiveness so the more we seek for innovation the higher is the likelihood
for competitive advantage among the others.
Many empirical studies have been carried out in attempt to provide variables that can affect the
firms value and has been confirmed and many researches has supported the assumption that there is
many factors that can affect firms value. Some variables or factors such as enterprise risk management,
leverage, and debt to equity.
Hoyt, and Liebenberg, (2011), found a positive relation between firm value and the use of
Enterprise Risk Management. The Enterprise Risk Management premium is statistically and
economically significant and approximately 17 percent of firm value. The same relationship has been
found by Tahir and Razali (2009), and Kleffner at all (2003). The leverage also plays it important role in
way of creating value of firms. The positive influence of leverage to the firm value tends to be stronger
when the firm financial quality is better.
This present paper is structured as following: Section 2 we give some highlight about national
innovation system, the theoretical framework. Section 3 we present our methodology and data, in
section 4 we present our results and last section we conclude our study and give some recommendations
for future studies.

2 Theoretical Framework
In a world of globalization where everything is connected integrated internationally arisen from
interchange of world views, products, ideas, and other aspects of culture, national innovation system
seems to be one of the main weapon for countries to have competitive advantage compared with others.
So many efforts has to be done by government, privates and citizens to play well in such a very
competitive world to continue running the economy towards the right direction to development.
The designation National innovation system (NIS) was firstly introduced by Friedrich, Freeman
(1987) and it defines it as a network of institutions (in the public and private sectors) whose activities
and interactions initiate, import, modify and diffuse new technologies and Lundvall (1992) and he
define as the elements and relationships which interact in the production, diffusion and use of new, and
economically useful, knowledge and are either located within or rooted inside the borders of a nation
state.
Since these two authors used this concept National Innovation System, it becomes popular
framework in the literature for discussing a system approach to technological innovation. Others authors
such as Patel and Pavitt (1994) says that the rhythm and direction of technology learning of any country
is determined by their national structures, their structures incentives and their competence. Nelson
(2002,2006) has almost the same definition arguing that NIS is a set of institutions whose activities
determine the innovative performance of national firms.
The study of national innovation system focuses on three especial major factors: 1) the recognition of
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the economic importance of knowledge; 2) the increasing use of systems approaches; and 3) the
growing number of institutions involved in knowledge generation.
2.1 Financial innovation
Financial innovation is a broad term that is used to describe the generation of new and creative
approaches to different financial circumstances. The term is sometimes used in relation to the creation of
new types of securities. At other times, it has to do with new and interesting approaches to money
management or investing.
Tufano (1989) says that Financial innovation is the act of creating and then popularizing new
financial instruments as well as new financial technologies, institutions and markets. The “innovations”
are sometimes divided into product or process innovation, with product innovations exemplified by new
derivative contracts, new corporate securities or new forms of pooled investment products, and process
improvements typified by new means of distributing securities, processing transactions, or pricing
transactions.
The development of new financial instruments has created opportunities for households and
companies to improve their management of financial risks, and has facilitated the smoothing of
consumption and investment over time and across different states of the world (Jenkinson, 2007).
The principal role of financial innovation is to make markets more complete so that firms,
households and governments can better finance, invest and share risk among each other (see for example
Allen and Gale, 1997, or Acemoglu and Zilibotti, 1997).
Needs to be reminded that financial innovation include three aspects: a) Financial
system/institutional innovations, such innovations can effect the financial sector as a whole, relate to
changes in business structures, to the establishment of new types of financial intermediaries, or to
changes in the legal and supervisory framework; b) process innovation, Such innovations cover the
introduction of new business processes leading to increased efficiency, market expansion, etc. Examples
include office automation and use of computers with accounting and client data management software;
and c) product innovation, such innovations include the introduction of new credit, deposit, insurance,
leasing, hire purchase, and other financial products. Product innovations are introduced to respond better
to changes in market demand or to improve the efficiency.
2.2 The effect of innovation on firms value
Empirically saying it’s of course an argument that can be sustained for future works but it is
obliviously that incremental innovation leads to incremental value, is that to say that these two variables
is expected to have positive correlation between each others but many studies has been inconclusive is
to this idea.
Most studies that examine the effect of innovation on firm value do so by assessing the stock
market reaction to the introduction of selected individual products rather than to changes in the entire
firm product portfolio (e.g., Chaney, Devinney, and Winer 1991; Eddy and Saunders 1980).
Some authors argue that incremental innovations, which make up 90% of new product
introductions, have little or no impact on firm value (Christensen 1997; Foster and Kaplan 2001). Others
suggest that innovating more will lead to better performance (Bayus, Erickson, and Jacobson 2003;
Pauwels et al. 2004).
Sorescu and Spanjol (2008) found that incremental innovation is associated with increases in
firms’ normal profits but does not affect risk and is not a source of economic rents. In contrast,
breakthrough innovation is associated with increases in economic rents as well as in risk levels.
However, at least from the shareholders’ perspective, the increase in risk is compensated by the increase
in equity value.

3 Data and Methodology
3.1 Selection of the variables
3.1.1 Dependent variable
In this study we use firm’s value as a dependent variable. Tobin’s Q is used as a proxy to express
the firm’s value. Tobin's q is the ratio between a physical asset's market value and its replacement value.
James Tobin and William Brainard (1968). In this research Tobin’s Q is calculate as a ratio between
market capitalization and shareholders equity.
3.1.2 Independent variables
a) Financial Innovation
we use some important indicators to quantify financial innovation such as availability of financial
services, affordability of financial services, financing through local equity market, ease of access to
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loans, venture capital availability soundness of banks and regulation of securities exchanges, also used
by world economic forum to measure the development of financial market. Thus this information was
accessed in their annual report survey. This indicator has the value 1 to 7 and we collect that annual
information using them as variables to measure the financial innovation in process, services offered and
regulations. We expect a positive relationship between financial innovation and firm’s value.
b) Leverage
Leverage is measured by debt to equity. There should be a positive relationship between leverage
and firm’s value.
c) Profitability
Its measured by net income divided by shareholders equity (ROI). The greater is the return on
assets better is for the shareholders to decide weather invest more when experiencing growth
opportunities. Then we also expect a positive relationship.
d) Size
Size is measure by natural log of total assets also expect a positive relationship between size and
firm’s value.
3.1.3 Summary of the variables
The following table shows the independent variables, their definition and their expected
relationships with the firm’s value.
Table 1
Variable name

Summary of Independent Variables
Variable definition

Hypothesis sign

Financial Innovation

Average of components of financial market development

+

Leverage

Total liabilities divided by total Assets

+

Profitability

Net income divided by shareholders equity

+

Size

Natural log of total assets

+

3.2 Data
This study uses data obtained from Karachi stock exchange and respective website of each firm
used as a sample in this project. The firms used in this study are all non-financial companies listed in
Karachi Stock Exchange during 2009 to 2011. We did not cover financial companies because of their
difference in accounting regulations could make more difficult to analyze then in group. A firm to be
included in this study had to be listed in the range of time that we used to analyze this firms meaning
that it must be listed before 2009 till at least 2011, then we collected 65 company’s information.
Most data was obtained from Karachi stock exchange with exception of financial innovation that was in
annual report survey of world economic forum.
3.3 Method
In this study we use balanced panel data, for this kind of data we run three models to estimate the
coefficients of each independent variable. Pooled model, fixed effects model and random effects model
was used to see which one better fits.
A linear relationship is assumed to facilitate the functional form of the chosen proxies with firm’s
value. So we use the Ordinary Least Squares Regression (OLS).

4 Results and Discussion
The table shows the statistical summary of the variables included in this research. Firm’s value
have 2.7664 for the mean and the Std. Deviation 6.75320.
N

Table 2 Statistics Summary of Variables
Minimum
Maximum

Mean

Std. Deviation

Firms value

198

-2.28

56.43

2.7664

6.75320

Leverage

198

.01

1.68

.5455

.30737

Profitability

198

-1.59

1.55

.1936

.26539

Firm size
Financial
Innovation

198

5.36

12.48

9.5096

1.44592

198

3.79

3.84

3.8143

.02339

For most of exogenous variables, the coefficients are less than 0.4, Therefore, multicollinearity
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does not seem to be a serious problem in our study. There is a significantly correlation between firm’s
value and leverage also profitability at the 0.01 level (2-tailed).
Table 3

Firms value
Firms value
Leverage
Profitability
Firm size
Financial
Innovation

Pearson Correlations of the Variables

Leverage

Profitability

Financial
Innovation

Firm size

1
.339**
.247**
.060

1
.207**
.412**

1
.104

1

-.016

.046

-.017

-.062

1

**. Correlation is significant at the 0.01 level (2-tailed).

The table 4 reports the coefficients of all the model estimation, pooled model, fixed effects model
and random effects model.
Table 4
Pooled
Variable

OLS Regression
Fixed effects

Random Effects

Coefficient

Prob.

Coefficient

Prob.

Coefficient

Prob.

C

42.50573

0.5698

41.47041

0.2922

32.92039

0.173

LEV

7.630582

0.0000***

1.0685

0.0076***

2.304125

0.0338***

PROF

4.737789

0.0069***

-0.914250

0.0000***

-0.080527

0.9221

SIZE

-0.499835

0.1617

-0.422772

0.2832

-0.316149

0.4944

FIVTION

-10.50698

0.5905

-9.303348

0.3275

-7.437485

0.2073

R2

0.15

0.95

0.026

R2Squared

0.13

0.92

0.006

According to the results we can see that leverage and profitability seems to be the variables that are
statistically significant to explain the changes in firm’s value, in both pooled and random effects models.
The R2 squared is more significant in fixed effects where these variables explain 92% of the variation in
firm’s value by using white cross-section coefficient covariance method.
After run these three models we apply the Housman test and it suggests that fixed effect model is
the best model to explain the variation in firm’s value by using these independent variables.

5 Conclusions
Innovation delivers a broadening of financial choices that enables companies to improve their
management of risk, with attendance gains in economic welfare. There are, however, market
imperfections that lower the effectiveness of financial innovation.
The paper has the main purpose to find out the relationship between financial innovation and firms
value and we find out that the relationship between these two variables is weak. We found that using
these variables to explain firms value the best model that can fit is fixed effect model. These variables
explain 92 % of variation on firm’s value. Leverage and profitability seems to have positive relationship
with means those firms with greater leverage and profitability tends to affect firm’s value. We suggest
that in future research carried out to use more firms then the results could be more reliable in terms of
significance statistics. The study also can be applied in other stock market to compare the results.
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Abstract: Firms are collaborating more in supply chain network and identified the importance of
building relationships between them. This idea has been embraced by academic and empirical research
in operations management since last decade. Therefore, the purpose of this study is to develop a
comprehensive integrated conceptual and empirical framework which elaborates the role of both
transactional and relational factors to highlight the performance of buyer-supplier relationships. While
there have been limited studies that explored these mechanisms separately or did not provide the
dynamic interactive role of transactional and relational factors in integrated framework. Through
multiple case studies of buyer-supplier relationships, the findings reveal the impact of selected
transactional and relational mechanisms in complex relationships to get competitive advantage. This
study contributes to debate on managing complex business network relationships by providing a
theoretically and empirically proven integrated model.
Key words: Buyer-supplier relationship; Transactional mechanism; Relational mechanism; Case study;
Operational performance; Transaction cost

1 Introduction
Pressures to build and sustain global competitive advantage during the last two decades have
changed the way firms engage in business (Hanvanich, Miller, Richards & Cavusgil, 2003; Silva,
Bradley & Sousa, 2012). The previous model of a single company doing all (or even most) things
in-house has become obsolete (Parkhe, 1998). Strategically management of buyer-supplier relationships
have become most important drivers of sustainable competitive advantage and observed in both
academic and practitioner literature. Particularly, the role of transactional mechanisms in supply chain
network is becoming more and more crucial (Roden & Lawson, 2014). As a result, there is a shift from
“hierarchical capitalism” to “business networks” (Li, Xie, Teo & Peng 2010). Buyer-supplier relationships
have become a panacea for foreign firm’s competitive and innovations woes; resource constraints; rising costs
and risks (Corsten, Gruen & Peyinghaus 2011).
Manufacturing firms have found out buyer-supplier relationships very effective to get competitive
advantage and academia has provided several conceptual and empirical evidences by following the
concepts of transaction cost economics, resource based view, social exchange theory, and institutional
theory (Corsten, Gruen, and Peyinghaus 549-560) . It is important to understand that the supply chain is
a network trying to utilize fully the available resources in the best possible way. In this aspect instead of
trying to optimize the firm operations, businesses should focus on the inter-organizational operations
(Handfield and Nichols ). Moreover, (Uzzi 35-67) states that a balance in personal relationships between
the linked organizations of a supply network should be found to create a good environment that provides
stability to be established. Therefore, several researchers have highlighted the important role of supplier
selection, and supplier’s involvement in strategic decision making process (Choy, Lee, and Lo 281-297) ;
(Song and Di Benedetto 1-22) ; (Ho, Xu, and Dey 16-24; Hammami, Temponi, and Frein 159-170) to
achieve effective supply chain (Fawcett, Magnan, and McCarter 35-48) .
However, despite their popularity and importance, research and anecdotal evidence show that
managing buyer-supplier relationships have become a challenge in supply chain network (Dyer 1997).
This has led researchers to investigate a wide range of factors that ensure the success of these
relationships. The supply chain literature has identified two types of mechanisms: structural mechanisms
mainly rooted in transaction cost economics (TCE), and social mechanisms mainly rooted in social
exchange theory (SET). For instance, Corsten et al. (2011) suggest for information exchange and relationship
specific investment as important determinants of buyer-suppler performance. Liu, Luo and Liu (2009) propose
for contracts and relational norms to enhance buyer-suppler performance. Li et al. (2010) call for social and
formal control to enhance the buyer-suppler performance. While these limited studies have richly probed the
role of transactional and relational factors on buyer-suppler performance, there is need to develop a
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comprehensive framework that explains transactional as well as relational forces within an integrated
theoretical and empirical model to explain the performance of buyer-supplier relationships.
Recently, the importance of efficiently managing the buyer-supplier relationships to gain superior
performance has been increased. It is this trend to efficiently manage the buyer-supplier relationships,
very limitedly discussed by academics that constitute the subject matter of present study. In this study,
our objective is to explore the underlying impact of transactional and relational factors in buyer-supplier
relationships through multiple case studies. Two theoretical perspectives will be integrated in this study
to see how effectively firms manage their relationships with their suppliers. Such a theoretical pluralistic
approach will help to uncover rich explanations about the management of buyer-supplier relationships.
As a consequence, we investigate the following research question: How do the transactional factors of
contract completeness and interdependence, and relational factors of trust and communication affect the
buyer-supplier relationship outcomes?
This research identifies and addresses above mentioned questions by investigating a link between
different strategies of supplier development and buyer-supplier relationships performance outcomes.
The remainder of this paper is organized as follows. In the next section, the theoretical background
to the research is presented, along with the development of specific research prepositions. This is
followed by a description of the research methodology and results. After presenting the discussion and
implications of the results, the paper concludes with some managerial implications, limitations and
suggestions for further research.

2 Theoretical Background
Over the past decades, several theories have been applied to explain the rationality of
buyer-supplier relationships. Among the utmost, transaction cost economics, resource based view,
institutional theory and social exchange theory are the most important and vibrant theories in this field.
In this study, theoretical framework is drawn from the transaction cost economics and social exchange
theory. In general, both theories have a common aim of explaining how buyer-supplier relationships are
managed. However, the tools, each theory proposes to manage the buyer-supplier relationships are
different. Transaction cost economics focuses on the structural mechanisms (i.e., contract between
buyers and sellers, specific asset investments between buyer and supplier) to efficiently manage the
buyer-seller relationships (Williamson, 1985; Brouthers & Hennart 2007). On the other hand, social
exchange theory focuses on the social mechanism of trust and level of information sharing to manage
the buyer-supplier relationships (Madhok 1995; Parkhe 1998a, 1998b; Inkpen & Currall 1998; Johnson,
Cullen, Sakano & Takenouchi 1997; Muthusamy, White & Carr 2007; Kwon 2008; Lin & Wang 2008).
These two perspectives are integrated in this study to see how firms manage their relationships with
their suppliers to enhance transaction value. Such a theoretical pluralistic approach will help to uncover
rich explanations about the management of buyer-supplier relationships and their performance outcome.
Previous studies on buyer-supplier relationships are quite diverse in measuring the relationship
performance and suggesting the structural and social factors helping to enhance transaction value.
Dyer (1997) study on United States and Japan supplier-automakers international cooperative alliances
depict that trust and mutual hostages help to reduce automakers transaction costs and enhance
transaction value. In the same vein, Zaheer et al. (1998) study on United States buyer-supplier
relationships depict that presence of organizational trust reduces negotiation costs and increases
performance of buyer-supplier relationships. Similarly, Artz and Brush (2000) study on 393 original
equipment manufacturer (OEM) supplier relationships in United States depict that presence of
collaboration, continuity expectation, and communication strategies lower negotiation costs in
OEM-supplier relationships. Finally, the Dyer and Chu (2003) study on 344 Supplier-automaker
relations in United States, Japan, and Korea show that presence of trust reduces monitoring and
enforcement costs and positively relates with buyer’s profit performance. Hence transaction costs are
measured as negotiation costs (Zaheer et al. 1998; Artz and Brush 2000), and contractual costs,
monitoring and enforcements costs (Dyer and Chu 2003). In some studies, (1) the presence of trust is
considered to reduce transaction costs (e.g. Dyer 1997, Zaheer et al. 1998, Artz and Brush 2000, Dyer
and Chu 2003), (2) and trust and the presence of hostage are considered as both reducing transaction
costs (Dyer 1997) and enhancing performance.
Apart from measuring transaction cost in these few empirical studies, there are some studies which
have identified the structural mechanism (i.e. contract, symmetric dependence, hostages) to manage the
buyer-supplier relationships and linking them with buyer-supplier performance (Poppo and Zenger 2002,
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Woolthuis et al. 2005, Lee and Cavusgil 2006; Williamson, 1985). There are also some studies which,
although not measured transaction costs, but have directly linked trust to the performance of
buyer-supplier relationships (e.g. Sako 1998). These all studies help to understand how to govern
buyer-supplier relations and how social and structural factors (i.e. trust, communication, contract,
interdependence, hostages), or a combination both can help to reduce transaction costs, and enhance
transaction value.
2.1 Transactional and relational mechanisms
The factors in transactional mechanism help to manage the transactional exchanges between the
firms, to avoid uncertainties, and to supervise the whole economic incentive system (Williamson, 1985).
Transactional mechanisms explain the economic rationality and governing these relationships through
monitoring and incentive based structures (Aulakh et al., 1996; Heide and John, 1992; Jap and Ganesan,
2000). Moreover, the relevant literature of buyer-supplier relationship performance and the factors
involve including the literature of transactional mechanisms inspired by the transaction cost economics
(TCE) of Williamson (1985). On the other hand, relational mechanism focuses on governing and
managing these relationships through moral control and in cooperative environment (Liu, et al., 2009;
Granovetter, 1985). Further, relational mechanisms manage and supervise the social connection and
cooperation based on relational norms in business relationships. In this way, trust and relational norms
from social exchange theory (SET) are to find out the impact on performance and opportunism (Liu, et
al., 2009; Gundlach et al., 1995; Heide and John, 1992). This contributes in the literature by highlighting
the relative effectiveness of these mechanisms in reducing the opportunism and enhancing the
relationship performance and explores these mechanisms (Liu, et al., 2009; Aulakh et al., 1996; Brown
et al., 1995; Heide and John, 1992; Jap and Ganesan, 2000).
Li et al. (2010) highlighted the important antecedents that lead to the adoption of social and formal
control in long term buyer-supplier relationships. Control mechanisms are the structural arrangements
between the organizations to manage the behavior of both parties in the relationship (fryxell et al., 2002).
Further, Li et al. (2010) used formal control (relies on contracts) and social control (relies on informal
means) to find out their impact on the performance. In this paper, the authors filled the research gap by
adding the view of social network theory and institutional view in addition to transaction cost economics
(TCE). Most of the existing literature has been applying transaction cost economics and identified
several control factors in buyer-supplier relationship (Beckman et al., 2004; Ghosh and John, 2005;
Poppo and Zenger, 2002; Reuer and Arino, 2002; Williamson, 1985: Wuyts and Geyskens, 2005).
Moreover, existing literature has been generated the significant insight into the control mechanisms but
the findings are not consistent over time. In this vein, Zhou et al. (2003) highlighted three logics to
manage the behavior of firms in relationship 1) transactions costs, 2) social relations, and 3) institutional
constraints. Existing literature argue that formal control and social control mechanisms are substitute
(Dyer and Singh, 1998; Ghoshal and Moran, 1996; Gulati, 1995; Uzzi 1997). On the other hand, some
argue that these control mechanisms are not substitute but complementary in explaining the firm’s
performance (Luo, 2002; Mesquita and Brush, 2008; Poppo and Zenger, 2002; Wuyts and Geyskens,
2005).
In the same vein, Corsten, et al. (2011) presented the understanding of buyer-supplier identification
role in operations management. They applied the construct of buyer-supplier identification in the
relationship by using social identity theory by mentioning different constructs of buyer-supplier
identification like trust, information sharing, knowledge sharing, and relation specific investment. This
factor of supply chain which provides competitive advantage, theoretically proposed (Ireland and Webb,
2007; Peteraf and Shanley, 1997) but not empirically tested and analyzed so widely. Only one case study
has been done on the identification of partners in supply chain. The concept of identification has been
studied since many years and adopted by different research fields. Recently, some scholars have
extended the conceptual framework of identification in supply chain research (Dyer and Hatch, 2006;
Ireland and Webb, 2007). Based on this conceptual framework, Corsten, et al. (2011) further explored
the identification of inter-organizational partners in the literature and empirically analyzed the
buyer-supplier identification at firm level. Identification of partners is important and develops through
some events and activities by the boundary-spanning agents (sales people and buyers). Literature
provides a linkage of organizational identification with some behavioral consequences (i.e. intra-group
unity, cooperation, participative and altruistic behavior). In the same vein, Corsten et al., (2011) argued
that supplier-to-buyer identification has an impact on the behaviors between the organizations which
lead towards the operational performance. On the other hand, this identification of inter-organizational
partners can be linked with information exchange which helps to explain the operational performance of
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the firms. Moreover, if there is a trust in place between these notions, it would impact directly in both
relationship factors by enhancing the operational performance. There is a comprehensive consensus
among trust scholars that trust is clearly a sociological phenomenon which principally emerges among
individuals, however, it can also be established between organizations if ‘the positive expectations of the
intentions or behavior of another [organization]’ are shared by a dominant coalition of the individuals in
both organizations engaged in the collaborative transaction (Zaheer, McEvily & Perrone 1998; Zaheer &
Harris 2005).
Transactional and relational factors still can be seen in literature as both complements and
substitutes in buyer-supplier relationship. However, prior empirical studies have been unsuccessful to
reveal how and why these transactional and relational factors are substitutes or compliments in
buyer-supplier relationship. Several studies have presented quantitative and cross sectional data about
the buyer-supplier relationship development but how and why these relationships can be developed are
not uncovered explicitly. This study provides an insight of this phenomenon in a case study method
where three cases were analyzed profoundly to identify the impact of transactional and relational factors
in buyer-supplier relationships.

3 Research Methods
This study employs a case study methodology (Yin, 1994) to get insight into the impact of
transactional and relational mechanisms on relationship performance in supply chain network. Case
study is a useful tool and quite appropriate method where the idea to be examined is rather challenging.
Therefore, this research design helps us to get a better understanding of buyer-supplier relationship
outcomes in natural setting (Bonoma, 1985; Yin, 1994). Three manufacturing cases are selected to
obtain the data regarding the transactional and relational mechanisms through interviews. The obtained
data helps us to analyze the transactional and relational effects and performance outcomes in
buyer-supplier relationship. The lack of qualitative research in this topic led us to identify the significant
factors and select an exploratory method based on grounded theories (Glaser & Strauss, 2009).
A multiple case study provides the external validity because of comparative analyzed results by
within case and cross case analysis thereby employing replication logic (Yin, 2003). Moreover, it
provides the advantage in increasing the likelihood of developing accurate findings extracting from
collected data and better information to identify the transactional and relational factors and their pattern
in particular (Ghauri, 2004; Yin, 2003). Each interview was held face to face with voice recording and
then transcribed to ensure high degree of reliability and traceability of collected data (McCutcheon &
Meredith, 1993). This study contains a high level of dependability and reliability because of the process
followed recommended by Miles and Huberman (1984) and Hill et al. (1997), where two authors
collected data from the cases in order to enhance the creative potential.
3.1 Data collection
As the purpose of this research is to find out insight impact of transactional and relational
mechanisms in developing buyer-supplier relationship, the data was collected from three manufacturing
cases in Finland keeping the importance of these mechanisms in mind. The responding companies are
global leaders in power, electric automation technologies and lifting businesses. Semi-structured
interviews were conducted to collect the data in order to achieve a certain level of comparability
(Bryman, 2004). A face-to-face interview was conducted from each of the respondents which lasted an
average of two hours where each interview was recorded and transcribed. The primary focus was to
obtain the information regarding transactional and relational factors in their buyer-supplier relationship
that could not be retrieved from secondary sources. The informants in selected case companies were at
managerial positions, all of whom were typically involved in daily operations, and having direct
interaction with suppliers. Anonymity of company sources was confirmed in report findings to
communicate openly with the respondents which provided a comfort level to respondent.
3.1.1 Construct operationalization and data analysis
A case protocol was written as recommended by Yin (1994) to establish a comparison between
selected cases and quality of case analysis. The idea of case protocol was written to identify the
transactional and relational factors and their impact on relationship outcomes and to measure these
factors through in-depth interviews.
Contract completeness was measured by asking overall nature of the contract in terms of its
importance between two parties, operating procedures, types of conflict resolution clauses, termination,
unanticipated contingencies, and quality of distributed resources between buyer and supplier. We tried to
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find out those situations when buyer and supplier actually follow the contract terms and conditions and
had actually used the contract. All the contract related specifications were asked whether they are
implemented in actual operations to evaluate the nature and type of the contract between two parties. By
using this approach, we found out interesting findings about how companies develop their relationship
with suppliers in presence of formal written contract. Further, interdependence was measured using a
systematic approach in buyer-supplier relationship where the amount and ratio of resources invested by
two parties were analyzed. We kept the important aspects of interdependence in mind while measuring
this construct recommended by literature. It was measured by asking the switching costs due to asset
specificity, invested resources by both parties, dead lock due to unique invested resources, and
ownership of invested resources in relationship. Further, it was asked by follow up questions about the
dissolving relationship cost and finding new suppliers.
Relational factors were measured in separate section of semi-structured questionnaire by keeping in
view the importance of these mechanisms in buyer-supplier relationships. Communication is very
important ingredient for developing the relationship between buyer and supplier. It was measured by
asking quality, frequency, and openness of communication between buyer and supplier. We developed
this approach to get deeper insight of communication in terms of timely information flow along with the
factor of formal/informal communication in a relationship. This approach helped us to get understanding
of how companies handle communication with suppliers in crises as well. Another important relational
mechanism “trust” was measured by inquiring the overall assessment of this phenomenon between the
parties in respondent’s perspective. Particularly, trust between buyer and supplier was discussed in terms
of their promises with each other, hiding information, trustworthiness of other party, confidence level in
crises, and integrity. All in all, this measure provided us a detailed and composed understanding about
the relational factors in buyer and suppliers.
Finally, after measuring the transactional and relational mechanisms in buyer-supplier relationship,
their impact on transaction cost, relationship development and outcome seemed interesting. We
investigated the impact of transactional and relational mechanisms on transaction cost and relationship
outcomes, keeping in view the rational of transaction cost economics and social exchange perspective.
Transaction cost was measured by asking the frequent cost occurred in terms of negotiation, consumed
time in handling conflicts, and monitoring the supplier’s operations. On the other hand, relationship
outcomes have been measured by using the criteria of overall performance, profitability, just in time
delivery, manufacturing/quality, cost control, cost compared with other suppliers, and satisfaction level
of this relationship.
The collected data was analyzed using qualitative data analysis techniques: data-driven thematic
analysis and putting all the information in classified chronological order to uncover the detailed
elements of transactional and relational mechanisms in relationship outcomes (Miles & Huberman,
1994). We followed the recommended steps to analyze the collected data where recorded interviews
where broken down in the context of constructs accordingly. Each case was analyzed separately, then a
cross-case analysis done to identify the similarity and differences of these mechanisms in different cases.
Two of the authors were totally involved in analyzing the collected data individually and then results
were discussed and compared with individual understanding. Data analysis in multiple case studies is
considered to be very important and least codified part of the process (Ghauri, 2004).

4 Results
This section presents the results of conducted case study research based on the selected
transactional and relational mechanisms in buyer-supplier relationship. We agreed to keep the cases,
supplier and respondent’s names anonymous, so a brief introduction of cases is presented along with
their basic operations by coding Case A, Case B, and Case C. In this section, we provide the case
introduction along with analyzed results of transactional and relational factors in buyer-supplier
relationship outcomes. It describes how these mechanisms are perceived and operationalized in these
cases, and then comparative analysis is presented.
4.1 Case A
Case A is a global leader and compelled by an urge to produce, manufacture, and sell electric drives
and inverters in the world. This case is based in Finland which offers services in optimum process
control and energy efficiency for electronic motors and their products are important in nature when
energy is produced from renewable sources. It has a huge suppliers’ network with hundreds of key
suppliers who provide them capital component supplies to run their daily operations. The data was
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collected from Case A by asking all the questions about one of the key suppliers with whom it has long
term relationship. This case has a long term relationship with its supplier since 1999 and selected this
supplier based on quality level, costs and capability to handle “high mix low” volume.
4.1.1 Transactional Characteristics of Relationship in Case A
Transactional mechanisms have significant impacts on relationship development in Case A.
Interview with respondent from Case A has revealed that they trust their key supplier significantly which
make their position very strong in this relationship, they deal and negotiate openly in the time of crises.
A written contract is emplaced between buyer and supplier but at the same time they prefer the
organizational culture and communicate openly if they need to resolve a conflict between them. The
following quotes of respondent illustrate how they perceive the contract in buyer-supplier relationship:
“Of course contract has a significant value in any of the relationship and sometimes it becomes
really important when unanticipated events happen but in our case, the most important thing is
relationship and way of thinking rather contracts”.
The respondent further explained that:
“Contracts do not contain everything so, we only need to come on table to discuss about any
unpredicted situation”.
These statements provide an insight regarding contract in any business relationship and reveal the
actual facts of transactional impact in buyer-supplier relationship. In this case, they have very strong
bonding with their key supplier and contract has a low impact in managing this relationship which
effectively influences the relationship outcome positively.
Interdependence has been found out interestingly significant in this case of buyer-supplier
relationship. In this cooperation, both parties have invested massively to manage and to keep the
operations smooth. Both parties have invested in knowledge transfer, know-how, quality testing systems,
automated order transactions, lean production, training, engineering drawings etc. This huge investment
by both parties makes the more independent on each other. In discussion with respondent, he highlighted
that:
“Both of us (buyer and supplier) have invested in a huge amount of resources for this relationship
where dependence level is very high because they have our product drawings (tailor made product) and
we are their giant customer”.
Interdependence is quite high in this case where both parties have invested capital resources for the
relationship. The ratio of these resources is about 50-50% by investing financial, managerial,
technological, and physical resources for relationship development. Further the discussion revealed that
if this relationship dissolves, there will be very fewer chances to get all these invested resources
recovered which clearly shows the high intensity of interdependence in this relationship. Similarly, we
found out that this particular relationship will not allow both parties to find another supplier or buyer at
the same level easily and symmetric dependence exist in this relationship as respondent explained that:
“Well, we can find other suppliers but it needs huge work to be done beforehand to build this kind
of relationship which is truly not in interest of our company”
4.1.2 Relational Characteristics of Relationship in Case A
In this particular case, relational mechanisms also have significant impacts on buyer-supplier
relationship. Communication plays significant role in any buyer-supplier relationship and similarly in
this case, communication has a great impact on their daily business operations. The quality, frequency,
and openness are considered to be important while communicating with their suppliers. Buyer and
supplier always keep informed each other timely about events or changes that may affect the other party.
Similarly, in this case communication emplaced is formal and informal to solve the conflicts timely
which always help for better operational results. Interview with respondent revealed that communication
has always been a significant value for developing this relationship as respondent described that:
“We communicate with our key supplier very frequently about any specific issues in our monthly
meetings and I do not find any problem while communicating with us from their side”.
So, this shows the high frequency level of communication between two parties in this particular
buyer-supplier relationship which motivates to build long term cooperation.
Further, while talking about the trust, we found out really interesting results in this relationship.
Trust in buyer-supplier relationship has an important value in developing long term cooperation. In this
particular case, trust was not built from very first day but developed gradually. Similarly, trust has
developed and become a strong reason to eliminate several problems and costs. The respondent was so
obvious about the trust and explained that:
“Trust is everything in personal level relationship as well as in company level relationship and we
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are happy that our supplier fulfills the promises in time and we have a great confidence on its integrity”.
4.1.3 Relationship Outcomes in Case A
By emplacing the transactional and relational elements in this buyer-supplier relationship, we found
out that these factors are very important in managing and developing the cooperation. The impact of
these factors on reducing the transaction cost show that situations may differ case by case. Transactional
and relational factors provide the opportunity to run the business smoothly and build strong bonding
with suppliers. This way, they are helpful in reducing the cost but sometimes negotiations on different
issues can be a reason to bear extra costs. Further, the respondent stated that:
“Sometimes, companies need to bear the costs of continuous improvement in operations while
dealing with their key suppliers”.
In this situation, respondent stated that:
“Communication atmosphere is quite open to improve the operations and to solve the problem
which means we are not bearing the high level of negotiation, decision making, monitoring, and
information sharing cost but we have to be more cost effective tomorrow than today. Costs, quality, time,
and technology are the elements that should be improved all the time to build strong and long term
relationship”.
Finally, in this case company transactional and relational mechanisms play crucial role in
developing buyer-supplier relationship. Because this relationship started in 1999, they have therefore
built trust, communication, asset specific investments, and action plans in their operations. The
opportunism factor has been almost vanished from this relationship.
4.2 Case B
Case company B leads in power and automation technologies in the world and a huge organization
with hundreds of thousand employees in approximately 100 countries. The success of this case company
was driven by a strong concentration on research and development along with long track record of
innovation. This case company is considered to be a largest supplier of motors, generators, and power
grids around the world. They are dedicated to improve their supply chain management through
relationship development with their suppliers in order to get highest quality standards in supply chain.
Their best-in-class supplier also ensures the highest quality standards compliance with case standards.
The case started relationship with this key supplier just three years ago and selected based on quality
assurance, cost, and dynamic capability.
4.2.1 Transactional Characteristics of Relationship in Case B
In this case, interdependence is asymmetric in nature even both parties have invested little
resources for this relationship and they are one of the main customers for the supplier. The reason
behind of being asymmetric interdependence is that the age of relationship is just three years and both
parties want to share their resources more. Further, if relationship dissolves today between buyer and
supplier, then the tangible resources can be recovered and used again. In this situation, respondent stated
that:
“We want to share our knowledge and resources with our suppliers but it will be built gradually.
Our supplier also has reformed their production to fulfil our quality requirements”.
Moreover, both parties have explicitly stated the terms and conditions of this relationship in the
contract. Most important issues regarding operations, management, conflicts, and contingencies plans
are being followed in this relationship as stated in the contract. As respondent mentioned that:
“Contract is very complicated and in detailed all about the operations and management but still we
do business according to the written clauses of the contract for most important issues but I still believe
that in a problem situation, trust plays an important role”.
4.2.2 Relational Characteristics of Relationship in Case B
Relational mechanisms are also significant in this buyer-supplier relationship. Trust is the important
factor here which is still developing gradually but both parties know the importance of trust in their
relationship. Both parties are quite with the same organizational culture, so they are familiar with each
other’s way of working where they can trust on. While talking about trust, respondent stated that:
“Trust is not of course enough, operations must be transparent to build up trust in a relationship.
Suppliers need to be very open in any situation and if they are transparent, then trust comes in the
relationship”.
The above statement by respondent shows that there is a medium level of trust developed in this
relationship which is quite obvious due to lesser years of this relationship. Moreover, communication in
this relationship is also integral part and they usually do not face problems because of same cultural
values in communication and understandings. Both parties are quite accustomed with organizational
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norms, in this sense, respondent highlighted that:
“According to my understanding, we try to fulfil our promises and I think due to same norms and
values, our supplier also do the same. Our supplier communicates honestly and openly if they are not
able to fulfil promises and they do their best for it”.
In this buyer-supplier relationship, communication part is more open and frequent because of
turbulent business type where product and production line change in short time and they need frequent
and open communication to keep it updated.
4.2.3 Relationship Outcomes in Case B
In this specific relationship, both parties carry some costs in terms of negotiations, combine
decision making, monitoring quality of supplied components and information sharing cost. So, the
transaction cost overall is a bit high because of newly made relationship. As respondent mentioned that:
“It depends upon the conflict, but we put all the related issues under considerations and try to solve
it as soon as possible. Our supplier is expert but if we are unhappy with the operations, we consider
negotiating for related issues and decision is made by the managements of both parties”.
The relationship performance is at the medium level even the supplier in this relationship is a
capital supplier. They have good relationship but both parties still want to improve their operations
between them and trying to balance between the cost, just in time (JIT), quality and dynamic capability
in a way that they achieve a reasonable level of relationship performance. While discussing the overall
performance, respondent mentioned that:
“I cannot see big issues in this relationship overall and we are quite happy and satisfied but we
expect that our supplier will improve their operations in future to prolong the relationship and develop
good terms”.
4.3 Case C
Case company C is engaged in cranes and machine tools based in Finland. It is one of the global
leaders in this industry type of business and serves a huge number of customers (e.g. manufacturing,
process, shipyards, port and terminals). The case company also provides cranes equipment and services
for customer’s value and effectiveness. It has thousands of employees and located in several countries
around the world, deals with suppliers and purchasing agreements globally. They have established a
supplier development system to enhance the operational performance between buyer and supplier to
strengthen their supply chain. In this study, we collected data about their one of the key suppliers they
have developed a strong relationship with. Case company has joint venture with their supplier and owns
50% of its shares that shows a very interesting relationship between the parties. This relationship was
started in 2003 and case company considered many parameters (e.g. outsource production facility,
quality, cost, delivery time etc.) while selecting this particular supplier.
4.3.1 Transactional Characteristics of Relationship in Case C
It is already stated that Case company C owns 50% of the shares of its key supplier, so quite
obviously they have invested a huge amount of resources in terms of financial, managerial,
technological know-how, and physical resources in this relationship. Both parties have developed
collaborative production planning, know-how, and synchronized production processes to enhance the
operational performance of the relationship. Similarly, in this relationship, both parties are dependent on
each other and an asymmetric dependence exists because it is quite difficult for both parties to find new
supplier and buyer respectively. Huge investments do not allow both parties to dissolve this relationship
and recover the invested resources which reduce the fear of opportunism at the same time. Moreover, all
the standard operating procedures and important clauses are agreed and written clearly in the contract
but they have developed this relationship by cooperating closely. Cost and quality is a vital part of the
contract but both parties try to improve it by times and they have developed processes to achieve the
lower cost with higher quality. In this vein, the respondent mentioned that:
“All the clauses regarding termination and operating procedures of contract are agreed between the
parties but we cooperate and build relationship with our supplier based on trust and fair communication
which we consider is a key aspect for relationship development”.
Exploiting the invested resources seems difficult in this relationship because of a high level of
investment for the relationship. Contract also describes the situations therefore, if any conflicts between
parties arise, both parties try to solve a conflict by negotiation or by court in worse situation. But
respondent stated that:
“Both of parties need to solve a conflict if any by negotiating or compromising otherwise we can
follow the legal clause of the contract by knocking the court’s door but it has been very seldom in our
case because we never face this kind of situation in this relationship”.
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4.3.2 Relational Characteristics of Relationship in Case C
Relational mechanisms have significant role in developing buyer-supplier relationship in Case C
where communication between parties is the key factor. Case company always tries to be open and keep
informed their supplier about changes that may affect other parties to avoid any ambiguity and
vagueness. This fluent and frequent communication poses that both parties provide important and timely
information each other to avoid any unprecedented conflicts. The respondent explained that:
“Both of the parties try to be open in communicating any changes in procedures or operations to
avoid conflicts and we do not feel any resistance or hesitation because relationship is working perfectly
for last 11 years and further we do not spend a lot of time for meetings etc.”
Further, trustworthiness in a relationship is significant and no relationship could be developed
without trust. Case company C has a high degree of trust on their supplier and vice versa. Both parties in
this relationship have developed a certain level of trust where they understand each other’s situations at
times and try to mutually sort out. While interviewing the respondent, he mentioned that:
“First of all, our supply chain is integrated and of course there are issues every now and then but
they do not affect our relationship because we understand each other’s operations and mostly our
supplier fulfil all of its promises which enhance the trust level in our business relationship”.
4.3.3 Relationship Outcomes in Case C
The results show that relationship outcomes in case company C are very predicted for both parties.
They communicate openly while trusting each other which increase their level of operations between
them. All the transactional and relational factors in this buyer-supplier relationship influence to reduce
the transaction cost and enhance the transaction value. Buyer in this relationship however face
challenges in strategic decision making for being global company but supplier is very efficient and it
compensate the transaction cost. Quality standards are already agreed between the parties and supplier
monitor the quality of components, which means in this relationship, there is not any extra cost for
monitoring the quality level of components. Thus, this relationship has developed already a certain level
of understanding between the parties for their capital transactions and interfaces for supplier integration
are developed for information sharing that allows both parties to reduce their transaction cost. In this
vein, respondent mentioned that:
“We have developed supplier integration program where both of the parties have easy access to the
technical documents, product drawings, information sharing etc., and overall transaction cost between
the parties is very low”.
The above statement shows that relationship performance in this buyer-supplier relationship
satisfies the both parties in terms of set objectives and expectations. The respondent rated high for
overall performance and both parties are quite satisfied with their relationship. They are committed to
continue the relationship for longer term and want to enhance the transaction value.
The following table summarizes the impact of degree of transactional and relational mechanisms in
buyer-supplier relationship for all the three analyzed case companies. It describes the level of these
mechanisms in their operations for relationship outcomes. We have described the degree of these
mechanisms in buyer-supplier relationship as low, medium, and high which identify the factors need to
be improved.
Table 1 Degree of Transactional and Relational Mechanisms in Three Cases
Impact of Transactional and Relational Mechanisms on Buyer-Supplier Relationship Outcome
Transactional mechanisms
Case A

Case B

Case C

Interdependence

Symmetric

Asymmetric

Symmetric

Contract

Low

High

Low

Relationship Mechanisms
Communication
Trust

High

Medium

High

High

Low

High

Buyer-supplier Relationship Outcome
Transaction cost

Medium

High

Low

Overall performance

High

Medium

High
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5 Conclusions
In this section, we conclude our discussion based on the results. The conclusion part helps us to
describe the major impact of transactional and relational mechanisms on the performance of
buyer-supplier relationship. This section helps to find out the most important factor and least important
factor in buyer-supplier operations. Previous research lacks in identifying generally the role of
transactional and relational factors in developing buyer-supplier relationship and more specifically
measuring the transaction cost. It also lacks in evaluating these mechanisms together for a specific
relationship in multiple case study where the knowledge can be acquired in detail. Therefore, this study
provides an insight about the complexity of these relationships and uncovers how these factors effect on
relationship performance.
Based on the analyzed results summarized in table 1, this study concludes that transactional and
relational factors are vital not only in developing buyer-supplier relationship but also reduce the
transaction cost. As we can see that in Case A, interdependence between buyer and supplier is
symmetric this reduces the opportunism level in the relationship. Further, the impact of contract is quite
low which illustrates that both parties try to resolve their conflicts based on the trust. Similarly,
communication and trust in Case A have high impact in developing the relationship that posits the
positive impact on relationship performance for both parties. Finally, transaction cost has a medium
impact in this relationship, which recommends that they need to further think about their transactions
with supplier more in detail to see how they can reduce transaction cost. Both parties need to trust each
other and communicate frequently and openly to reduce transaction cost and enhance transaction value
for the relationship.
Case B posits results unlike Case A, where transactional mechanisms need to be improved. These
results endorse the both parties to invest more for the relationship, which will affect their
interdependence level and reduce opportunism between the parties. Because this relationship is newly
made (3 years), they need to develop trust between each other to enhance the transaction value of
relationship. When they will have developed trust, they will communicate openly and frequently which
will reduce their transaction cost. Relational factors always influence the relationship performance and
effect on the contractual agreements between parties. If relational mechanisms have developed in an
organization, companies mutually solve conflicts and unpredicted situations. Symmetric
interdependence provides the opportunity for both parties to prolong relationship with good terms and to
enhance relationship performance.
On the other side, Case C is quite unique between these three cases because it does not only have
good relationship with supplier but it also has ownership in supplier’s assets. In this situation,
interdependence will always be symmetric and fear of opportunism will be very low. Contract between
both parties will exist but they will try to solve all the problems and conflicts in a win-win situation. In
this case, trust and communication has a high impact on relationship performance because they do not
need to negotiate frequently for certain issues. Trust always reduce the possibility of negotiation and
transaction cost. The results in Case C conclude that buyer and supplier can achieve high relationship
performance and less transaction cost if transactional mechanisms and relational mechanisms are
emplaced accordingly. Finally, this study posits how interdependence, contracts, trust, and
communication are effective in a buyer-supplier relationship. It provides the understanding that
relationship between buyer and supplier can be developed by developing transactional and relational
mechanisms. Further, this study uncovers that relational mechanisms are more effective than
transactional mechanisms on relationship performance. Trustful atmosphere between parties facilitate to
resolve the conflicts and safeguard the contingencies that in result enhances transaction value and
reduces transaction cost.
The findings contribute to existing research on the management of buyer-supplier relationship by
developing an integrated framework of social exchange theory and transaction cost economics.
Moreover, a case study explores the significance of transactional and relational mechanisms for
buyer-supplier performance. This finding provides an insight for the managers to understand the
importance of these mechanisms in their operations to build up strong relationships not only to improve
performance but also to reduce transaction cost.
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Abstract: Sustainable development is a complex and debated concept in the literature. Sustainable
development of the organization involves analyzing how businesses can engage fully and real in
adopting this concept in the processes developed by each company. In talking about integrating a model
of sustainable development, it is necessary to investigate the risks of organizational processes. So
between sustainable development and risk management there is a direct relationship, being a concept
that contributes to organizational innovation. The Concepts, risk management and sustainability
development, are adjacent to international standards and norms. The sustainable development approach
becomes complex if the main objective of the organization is innovation. This paper presents a review of
literature, the relevant to risk and sustainability standards, and a software tool for analyzing risk and
sustainability. The principle of the proposed approach is systematization and integration of legal
requirements on risk and sustainability in an organization assessment tool to achieve the enterprise
objectives and the coordination of innovation. The whole research is based on the current state of
sustainable development of enterprises in Romania.
Key words: Risk management; Sustainability; ISO; Management of sustainability; Risk; Software
model

1 Introduction
The need of the present economic environment directs the organizations toward sustainable
development. In a global and complex economic system there are a number of “disturbers”. These
perturbations generate a number of risks that must be treated. The organizations are thus subsystems of
the economic environment (the economic system), for which to assess the inputs and to report the
outputs. This systemic thinking of the business environment has led to the development of a risk
assessment platform that contributes to sustainable development and innovation management.
This paper presents as theoretical part (section 1, section 2): literature review, analysis of relevant
standards for risk and sustainability. The research shows in the development part a technological tool
(section 5) for risk and sustainability assessment, assessment models (section 4) of sustainability and
international standards and current state analysis (section 3) regarding the involvement in the
sustainable development of enterprises in Romania.

2 Literature Review
The risk and the sustainability are a “buzzword” both nationally and internationally. Integrative
assessment of these concepts becomes an interesting and complex framework that is discussed in this
paper. The two concepts, risk and sustainability are assessed and analyzed through an innovative
approach that contributes to a real and sustained assessment of the enterprise in terms of current
technology and international alignment (Izvercian, et al., 2014).
Any activity within an organization involves risk, as any daily activity in our life involves a risk.
The importance of this concept lies in the fact that besides the negative associated connotation (hazard,
damage, disaster), it involves an opportunity also. These opportunities lead to the development of new
processes, new business connections and thus to innovation. In fact, assessing risk in the organizational
processes and implementing a sustainable development model, the organization is "moving" towards
competitiveness and innovation. Certainly, between risk management and sustainable development there
is a relationship of proportionality. By evaluating this relationship it is seen that risk and sustainability
are dependent and proportionate concept.
1.1. Risk Management
Prior to 2000, all publications and report of risk management were using the negative connotation
of risk, the term being associated with danger (Olso et al., 2010), trouble, and loss (Narver et al., 2002).
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After this date, the literature presents risk as the combination of opportunity and threat (Hillson, 2010)
or as multi- dimensional measure of exposure to imprecise losses (Haimes, 2005). Another theory states
the complex implications of this concept, as a probability, a mathematical quantity that can be measured,
calculated and estimated. Risk is not a malicious concept, risks are essential to the progress of a system,
and failures are key elements of learning (Chapman, 2011). The ISO Guide 73 defines risk as the “effect
of uncertainty on objective” (Cioca et al, 2009). Process by which the risk is identified, analyzed,
evaluated and treated is materialized in risk management. In (Caijie, 2013) stated that “Through risk
management functions, we can facilitate the aggregation, transactions and avoidance of the risk.
Risk management process is based, as any management system the four-steps (PDCA: Plan, Do,
Check, Act; and then modified in PDSA: Plan, Do, Study, Act), that is continuously repeated until the
risks have an acceptable level: planning, risk identification, risk assessment, mitigation and tracking
(Begun, et al., 2014). Risk management is defined as a process; it is a continuous process and is
"attacked" by perturbations and legislation. To solve the first disturbing element, the perturbations are
taken into account in every new organization hazards assessment. To align to the legislation, the second
possible disturbing element, the risk management process includes the requirements of applicable
standards on this concept. So the systematization of this approach is done in Figure 1.

Figure 1

Risk Management Process

Risk management is an organized process designed to achieve the objectives. It is important to
identify risks through an ongoing process and they should be monitored and also the new risks have to
be relevant. Technic and technology is developing extremely quickly so the characteristics and risks of
each company should not be ignored. Systemic vision of the stages of risk management contributes to
optimal integration of methods and techniques for hazard identification and risk analysis in the evaluator
process.
1.2. Sustainability development
Sustainability refers to the ability of durable that persists with time. So, in (Shuo, Wei, 2013, p. 809)
“…The essence of sustainable development is creating environmental and social conditions for earth
enduring system, so that can benefits mankind. It clearly indicates the absolute dependence of human on
earth enduring system”. Analyzing the evolution of the concept of sustainability is obtained the Table
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1(Ivascu, 2013).
Table 1
Year
1951

The Evolution of Sustainability
Declaration

1970

International Union for Conservation of Nature - the first report on the global environment
The economic activities have a negative impact on the environment (degradation, pollution,
smoke, plants, et. al)
Club of Rome denounces stopping of production

1972

Stockholm Declaration - economic growth model (ECO development - ecological development)

1973

E.F. Schumacher presents the concept of local economic development
Church Council on sustainability theory lays the foundation defining four topics (the company, the
board of pollutants resource renewable, climate)
WCED (World Commission on Environment and Development) - "Our Common Future" which
launched the concept of sustainable development.
"Earth Summit" in Rio de Janeiro - Agenda 21 and various environmental conventions and
supporting change
Johannesburg, Summit – sustainability development (Rio+10).

1960

1974
1987
1992
2002
2005
2008
2013
2014

Rio de Janeiro, United Nations Conference on Sustainable Development or Rio +20
Two Tiered Sustainability Equilibria (TTSE), where the issues in each aspect (economic,
environmental and social), interact with each other, with issues in other aspects, and through time
(Lazano, 2008).
The essence of sustainable development is creating environmental and social conditions for earth
enduring system (Shuo, Wei, 2013).
Developing a balance of enterprise by integrating: economic, social, environment responsibility,
and through the technological support (authors).

The foundation of the requirements for sustainable development was set in 2000 by the European
Commission. This Commission launched on April 2000 the tool of “triple basis line” on the request of
measuring their value, having as subordinated issues:
· environment: the impact of the campaign activities on the environment broadly – natural resources
usage, rejecting the entire nature, territory occupation;
· economic: collecting financial performances, their impact on the economic growth in their field of
activity and obeying the ethical principles in business;
· social: the social consequences of the company as a whole its representatives: employees,
solicitors, clients, local community (European Commission, 2013).
Analyzing the definitions presented in Table 1, we see that the concept of sustainable development
shows adaptations and interpretations over the years. In theory, taking into account the subordinated
issues (economic, environmental and social) a balance cannot be realized without the real support of
technology. Partially, technology is included in every aspect, but technological evolution and optimal
technological solution for the three aspects is a separate balance. The sustainability development can be
seen as an additional requirement in the development of organization processes and achieving the
objectives’ enterprise.
1.3. Relevant standards and other norms
By definition, according to ISO / IEC Guide 2:1996, the standard is defined as a document,
established by consensus and approved by a recognized body providing for common and repeated use,
rules, guidelines or characteristics for activities or their results, aimed to obtain the optimum degree of
order in a given economic context. In the current context when sustainable development and risk
management have become a necessary condition for the development of the optimum competitive
advantage, businesses must align with European requirements and this is possible through the
implementation of European standards. International standards add technical, technological, economic,
social and environmental benefits. They help to harmonize technical specifications of products and
services leading to more efficient industry and eliminate barriers to international trade. International
standards contribute to consumer confidence, to the development of safe, effective and of good quality
products (Gopalakrishnan et al., 2014).
Therefore, a standard is a document that prescribes technical requirements, specifications,
guidelines or characteristics that can be used consistently to ensure that materials, products, processes
and services are fit for their purpose.
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Through a review of the literature, the relevant families of standards and norms for risk
management and sustainability development are: ISO 9000, ISO 14000, OHSAS 18000, ISO 26000,
ISO 31000 and ISO 50000. Implementation of the requirements of these standards in organizations
contributes to sustainability development and real evaluation of risk. The frameworks of these standards
are the fundament of the model of sustainable development and of the developed platform. Benefits
analysis of these standards is shown in Table2.
Table 2
ISO
ISO 9000
(Quality management)
(Pawliczek, et al., 2013),
(ILO, 2010)
ISO 14000
(Environmental
Management Systems)
(ILO, 2009)
OHSAS 18000
(Occupational Health and
Safety)
(ILO, 2010)
ISO 26000
(Social Responsibility)

ISO 31000
(Risk management)
(ILO, 2010)
ISO 50000
(Energy management)
(Gopalakrishnan, et al.,
2014)

Evaluation of Relevant Standards and Other Norms
Description
Benefits
Provides guidance to
Improve employee motivation, awareness and
organizations for
morale.
achievement of sustained Reduce waste and increases productivity.
success through a quality Create a more efficient, effective operation.
management approach.
Improve their operational efficiency
Awareness of human impact on the environment.
A poor environmental
Acceptance of responsibility for those impacts
record can quickly
The expectation that harmful impacts will be
damage an organization's
reduced or eliminated.
reputation with customers
The placement of responsibility for environmental
and investors.
impacts upon all members of the community
Health and safety at work
Prevention of accidents and incidents
Safe working conditions.
Efficiency and cost reduction
Obtaining security for customers and partners
Promotes sustainable
Contributes to sustainable development, including
development on health
health and the welfare of society.
and safety and
Takes into account the expectations of stakeholders.
international norms of
Is integrated throughout the organization and
behavior.
practiced in its relationships (ILO, 2010).
organizations need to find an acceptable balance
Identifies opportunities
between risks and returns
and minimizes threats
risk management needs to be embedded in the
related to environmental, organization’s procedures and culture
financial and safety risks. improving operational efficiency and effectiveness;
Strengthening organizational resistance.
Increase energy cost savings for the organization by
Continuous improvement reducing energy costs
of energy performance
Improve operational efficiencies and maintenance
practices

Based on these three areas: sustainable development, risk management and relevant standards, the
authors develop the proposal in section 4. All these elements contribute to the objectives achievement
and enterprise innovation. Between the three directions: sustainable development, risk management and
relevant standards is developing a bidirectional relationship of different proportionality depending on
the activities of the organization. This relationship can be described in Figure 2.
Sustainable
development

Risk
Management

Enterprise
Innovation

Relevant
ISO
Figure 2

The Relation of Sustainable Development – Risk Management – Relevant Standards

Based on the implementation of this relationship it is obtained the organization report on the
current state of risk management, sustainable development and opportunities. This relationship was
simulated on 101 organizations in Romania to standardize how these organizations are involved in the
three directions. This research is presented in Section 3 of the paper.
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3 The actual stage in Romania
In order to investigate the actual stage of organizations in Romania regarding sustainable
development and evaluation of risk in organizations, a questionnaire was developed and applied to 101
organizations in various fields. The present research integrates elements of sustainability, risk
assessment and international standards. These three directions are analyzed in the three sections of the
questionnaire: risk management, sustainable development and ISO, Figure 3(a), (b), (c).
New and emerging… 22%
Implementation of…
The existence of risk…

55%
33%
63%

0

78%
95%

45%
67%
37%

50

5

Involving…
Social action
The importance…

100

85%

86%
79%
61%

0

Yes
Figure 3

36%
51%

50

64%
49%

15%

14%
21%
39%

100

Yes
(a) – Risk Management Section

Figure 3

(b) – Sustainable Development Section

Implementation of ISO… 10%

90%

43%
Implementation of ISO… 23%
8%
Implementation of… 29%

57%
77%
92%
61%
78%
97%

Implementation of ISO…
0

20

40

22%
3

60

80 100

Yes
Figure 3

(c) – Relevant Standards Section

The three sections of the questionnaire is the relationship described above. Therefore, it can be seen
that there is a direct proportionality between the three sections: risk management, sustainable
development and relevant standards. It can be argued that those organizations that fully engage in risk
and sustainability assessment implement relevant standards associated to these two concepts. It supports
the idea, according to which the organizations that evaluate the risk and are involved in sustainable
development are interested in aligning with the related international standards. A globalization of the
market is desired, so the relationship is confirmed in Romanian organizations. Evaluating results from
research it can be concluded that a substantial fraction of the surveyed enterprises addresses the
implications of sustainable development. Also, in most cases there was an overlap of the concept of
sustainable development with environmental protection actions. Therefore, the companies do not
differentiate, yet strict environmental implications compared to the complexity of sustainable
development of the organization. Interviewing the target group’s involvement in the use of specific tools
in risk assessment, revealed a high level of interest and implementation of such tools/platforms. The
organizations emphasize the need for optimal evaluation, so that the existence of the risk manager is a
condition, especially in medium-sized, large and very large enterprises. The research revealed a number
of new and emerging risks that were not considered in developing this risk assessment tool. The results
obtained from this research will be used to optimize the developed platform.

4 Enterprise Innovation–The Model Proposal
4.1 Conceptual model
After establishing the relationship between the three areas: risk management, sustainable
development and relevant standards, the authors developed the model proposed for the development of
enterprise in the innovation direction. The proposed integrated approach, using risk management, of the
concept of sustainability and standards in the process can be systematized according to Figure 4.

·1358·

Proceedings of the 11th International Conference on Innovation & Management

Figure 4

Conceptual Model

In the proposal in Figure 4, it is observed that the risk assessment is performed depending on the
subordinate issues of sustainability: economic, social and environmental. The technological subordinate
of sustainability is addressed separately, because the authors believe that a fair balance is not achieved
without the real and complex support of technology, thus the technology becomes a complex problem.
The whole approach is based on the requirements and directions provided by each family of standards
relevant to risk assessment and sustainability: ISO 9000, ISO 14000, OHSAS 18000, ISO 26000, ISO
31000, ISO 50000. The entire implementation was made in a Web platform that has a dynamic form to
be updated according to the company's activities.
4.2 Graphic modeling –UML diagram
The authors present the assessment process of the relation (risk management-sustainable
development-relevant standards) by using sequence diagrams, Figure 5. Workflow system is developed
using UML sequence diagrams. Sequence Diagrams can be used to describe internal processing as well
as action-object flow.

Figure 5

UML Sequence Activities

Sequence activity shows the evaluation process for one hazard (identified/unidentified) (from start
to final report), see Figure 3. The logic evaluation process can be seen in this sequence. This sequence
diagram model orders the messages with respect to time. Sequence diagrams presents interactions
among classes in terms of an exchange of messages over time. They show a detailed flow for a specific
use case or even just part of a specific use case (Mahmood, et al., 2012). These concepts are almost
self-explanatory; they show the calls between the different objects (human capital, structural capital, and
customer capital) in their sequence and can show, at a complex level, different calls to different objects.
The sequence activity presents the platform logic proposed for a hazard identified in the
organization, as follows:
· Start a new working session from an existing account or create a new account
· Obtain general information about the evaluation procedure
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· Tick the hazards in the implemented checklist. Hazards are organized into the four subordinates:
economic, social, environmental and technological. Each subordinate has a checklist for each contained
area, as in Figure 4.
· If the hazard was identified, proceed to identify associated risk and impact assessment (I),
consequences (C) and its frequency (F).
· If (I), (C), (F) have a low level (according to the implemented table of apparitions), this risk is
isolated. If (I), (C), (F) have a medium or high level, we can start treatment.
· In the treatment step there are obtained preventive and control measures for the identified risk.
This information is listed in the final report.
· After going through the subordinates of sustainability, we obtain the final report containing the
measures and methods of prevention, control and communication that contribute to the enterprise
innovation.
The full risk assessment process based on subordinates of sustainability and the requirements of
relevant international standards of such activities contribute to enterprise innovation and the
development of competitive advantage.

5 Web Platform Proposed
To develop this Web platform it was used the web development environment WampServer and Xampp.
Major imperatives of this concept are:
· It is developed using the cloud tools as: Hyper Text Markup Language (HTML), Hypertext
Preprocessor (PHP), MySQL facilities for data storage and manipulation, JavaScript and Google Charts;
· It is easy to be integrated with the existing enterprise information system in order to support the
decision making processing the case of performance management (to gain sustainable competitiveness).
· It allows importing data from Excel files, CSV, XML, Text file (data collection is facilitated);
· It allows exporting data in Excel, Word, PDF, XML, CSV, Media Wiki Table (facilitates the use of
final reports);
· The dynamics solution allows changing knowledge base according to the requirements of each
organization.
The proposed platform integrates the following scripts: actual context, identification, evaluation,
treatment, report and innovation. These scripts evaluate the relationship risk management - sustainable
development - relevant standards.

Figure 6

Conceptual Model

Platform functionalities described in a systematic way are:
· stage 1: identify hazards of the subordinates defined in Figure 4. Hazards are organized into the
four subordinates: economic, social, environmental and technological. Each subordinate has a checklist
for each contained area, as in Figure 4.
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- stage 2: for hazards identified in the previous stage that identifies the associated risk. If the hazard was
identified proceed to identify associated risk and impact assessment (I), consequences (C) and its
frequency (F).
· stage 3: assessment of risk impact. Risk identification is the stage in which the events that could
impact the system are defined and described. Once risks are identified guiding is done automatically to
the next step: risk assessment. Also, you can opt for a certain stage of the evaluation process using top
labels (identification, evaluation, methods of prevention/treatment, final report).
· stage 4: Risk treatment is the stage in which treatment strategies are proposed according to the
value of its parameters in stage 2. During this phase we obtain preventive and control measures for the
identified risk. This information is listed in the final report.
· stage 5: Finally, we get the final report. This report can be downloaded and printed, being a tool
that can be used in future decisions taken at the enterprise level. This report contains preventive, control
and communication measures and methods that contribute to enterprise innovation.
The advantage of this platform is the dynamics developed by creating the possibility any time to
add new sources of danger or other data. The business environment is dynamic and unpredictable,
providing new opportunities and strategies to improve perceived differently depending on the capacity
of each company. Therefore the dynamics of this platform allows adding new sources of danger, latent
or emerging risks.

6 Conclusions
The integrated style of the proposal promotes communication and interaction between enterprise
stakeholders involved in the evaluation of risk. This is expected to improve the quality of results, and
also the speed of risk analysis.
For the research of the implications of companies in Romania in sustainable development, the
authors used the questionnaire as a study tool. It can be concluded that the organizations are trying to be
involved in the sustainable development, but fail to implement this step completely. In the regard of risk
assessment, it is observed that most organizations use the checklist, sometimes being a resource
consumer. In terms of international standards, there is a desire to align Romanian organizations to
European requirements in view of globalization and European development. So in the relationship risk
management- sustainability development- relevant standards it is seen a decline. In the organizations
interviewed it is observed that most organizations engage in risk management completely (using
underperforming tool), and partly in sustainable development and relevant standards. This imbalance
exists because they are not using an integrated tool for evaluation and development. This conclusion is
the base for the development of platform proposed by the authors.
Future enhancements:
a) Developing the knowledge base with the main areas of activity in the world,
b) Update the knowledge base of the proposed platform depending on the identified field in the
previous point,
c) Validation and testing solutions on organizations in the areas of proposed activities at the point
b,
d) Development of guidelines by the industry to evaluate risk-sustainability relationship within
organizations
e) Testing the proportionality of the relationship from Figure 2 in organizations around the world.
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Abstract: This paper discusses one particular factor, namely user-driven development in the district
heating context. While user-driven innovation is said to offer companies a competitive edge, there are
still variety of issues to consider and barriers to overcome in order to realize its potential. District
heating as a sector provides an interesting field to study the current state as well as new possibilities of
user-driven development and service culture on the whole. Public records such as firms’ Internet pages
constituted a particularly rich source of information about the services that district heating firms were
providing. At first, the current situation/status with user-driven development is discussed and analysed
by identifying all the services provided by the small and medium-sized district heating firms in Finland.
Secondly, estimation on how customer- and user-driven innovation was manifested in these services was
made using three main approaches to customers’ and users’ roles in new service development as a frame.
These are: 1) Developing understanding on user needs; 2) Users as R&D&I actors and resources; and, 3)
User innovations and their commercialization. The analysis reveals the importance of provider’s side
activity when understanding of user needs is developed, while the role of user is emphasized on user
innovations.
Key words: District heating; Users; Customers; Services

1 Introduction
District heating is a significant technology for improving the energy efficiency of heating systems
in communities, because it enables waste heat sources to be utilized economically and therefore
significantly reduces the environmental impacts of power generation. Heating and cooling have a major
role in the energy sector, covering 46% of total final energy use worldwide 1. District heating is an
important sector in Finland as well, representing an efficient technology for providing space heating and
hot tap water 2. About half of the Finnish housing and other buildings are connected to district heating.
At the end of year 2012, total heating capacity feeding the district heat to networks was 22 970 MW and
the length of the district heating pipelines were 13 600 km 3. At the same time, district heating sector in
Finland is argued to be highly integrated, local, naturally monopolistic and often municipality owned.
Moreover, constantly increasing price of the heat is one of the reasons consumers complain.
District heating as a sector provides an interesting field to study the current state as well as new
possibilities of user-driven development and service culture on the whole. While user-driven innovation
is said to offer companies a competitive edge, there are still variety of issues to consider and barriers to
overcome in order to realize its potential. This paper will contribute to the discussion on customer- and
user-driven innovation in district heating context. At first, the current situation/status with user-driven
development is discussed and analysed by identifying all the services provided by the small and
medium-sized district heating companies in Finland. Secondly, estimation on how customer- and
user-driven innovation was manifested in these services was made. User-driven innovation is
increasingly important in relation to producer-driven innovation 4. Furthermore, companies that pay
strong attention to their customers’ needs and expectations when developing products and services have
always had good prerequisites for success. Some businesses are developing new processes that enable
deeper understanding of their customers’ and users’ needs. Similarly, many businesses are emphasizing
working together with their customers on innovation projects to better understand their customers’ view
and to co-create innovations with them [5], 6. A different approach is suggested by organizations that
identify innovations that users have developed for themselves (user innovations), and then
commercialize these to a broader market 7, 8, 9.
The next section describes empirical data and methods (Chapter 2). The Theoretical section
provides an introduction to literature on current state of the district heating in Finland, and customerand user-driven innovation (Chapter 3). The Results and discussion chapter (4) first presents the most
common services the district heating companies are providing (4.1). Then it distinguishes the most
common services between core, facilitating and supporting services (4.2), and estimates what kind of
customer- and user-driven services the district heating companies are providing (4.3). Finally, it provides
scenario on new possibilities of user-driven development in district heating (4.4). Concluding remarks
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summarize how customer- and user-driven development can be observed in operation of the district
heating companies.

2 Data and Methods
Finnish Energy Industries publish annual statistical publication on Finland’s district heating
operations, with information on the production and consumption of district heat, the fuels used in
production, production plants, customers, and prices specified by enterprise and location. Using the
publication 3 all the district heating plants were identified. Criteria for the district heating companies to
be selected for the research were twofold. In terms of their size, the study included small or
medium-sized companies, each having 250 or less employees. In addition, the company was selected on
the basis that it provided the core service, but also some other services. By keeping these restrictions in
mind, 44 district heating companies were included in the study.
Public records such as firms’ Internet pages constituted a particularly rich source of information
about the services that district heating firms were providing. These services were listed and categorized
as a web service or a traditional service. The number of times the service was repeated in the data was
also considered. The next step was to estimate, how customer- and user-driven innovation was
manifested in these services. That was analysed by using the categorization suggested by Kuusisto and
Kuusisto (2010) 10 as a frame (see also, Kuusisto et al. 2013 11). This categorization identifies and
characterises three main types of customer- and user-driven development approaches, and is based on
extensive reading of service innovation literature and business practices. Various forms of user-driven
innovation were considered, such as utilization of the user information, users’ role as active participants
and resource in innovation processes, as well as user innovations produced by users themselves for their
own needs.

3 Theory
3.1 The state of district heating in Finland
Finland has low average population densities but urbanization has been relatively pronounced and
most of the people live in the southern parts of the country. Relatively cold climates with seasonal heat
demands, in conjunction with a widespread acceptance of centralized local authority systems, have led
to a significant penetration of district heating 12. Due to the consistent promotion of district heating in
Finnish energy policy, the number and size of the systems have expanded considerably since the ones
first built in the 1950s. High-energy efficiency, low emissions, and fuel flexibility compared with
individual heating systems have been important drivers for this development. In Finland, district heat
has had a dominant position during 2011 with a 47% market share of space heating 13. Other heat
suppliers came from electricity (18%), wood (14%), heat pump (10%) and others such as light fuel oil
and heavy fuel oil. The high district-heating market shares mainly stem from dwelling housing (55%),
industrial plants (10%) and other customers, e.g. offices and public buildings (35%). These segments of
the heat market are often located in urban areas with high heat-densities, where district heat is normally
available.
District heating has a long history in Finland. Local systems, including the technical components
and the companies running them, have traditionally been built, and managed by municipalities. District
heating has succeeded in Finland for many reasons, including lack of competition, policy measures such
as strong municipalities in charge of construction programmes when district heating was introduced,
housing policy, the oil reduction programme, climate change policy, and the fact that the Finnish climate
makes district heating profitable, despite relatively low-density building infrastructure. Internationally, a
main reason for building district heating is the opportunity it affords for combined heat and power (CHP)
production 14. Finland is the world’s leader in the field of CHP production. Today, CHP is an important
part of the transition to a sustainable energy system. At the end of the year 2012 there were 47 district
heating companies which sold district heat mostly produced in CHP plants 3. 59 district heating
companies sold heat produced in heat boilers.
Some would hold that the whole production system in the case of district heating is to be
considered a natural monopoly, while others would limit the monopoly to the distribution of the hot
water 15. In many cases, however, district heating has the exclusive possession and control of the
market position on local heating markets. Public ownership still dominates, although district heating
systems in most cities have been transferred to municipal limited companies 12, rather than being run by
city administrations. In recent years, there has also been a trend towards private and large state-owned
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energy companies increasing their share in district heating ownership through acquisition of municipal
companies. Previously traditional electric utilities are currently diversifying into other energy carriers,
including district heating, and integrating horizontally and vertically. District heating is often described
as a grid-based system that entails large investments and thus sunk costs. Grid-based systems are also
often characterised by production with tight couplings and strong vertical integration 16.
3.2 User-driven innovation
User-orientation has become a major trend in many industries. Indeed, one of the key drivers of
innovation today is the more demanding, more active and powerful customer and user (e.g., 17). Along
with open innovation thinking, the role of customers’ and users’ in product and service development has
generated significant research and practitioner interest during the past decade 5, 9, 18, 19. With
increasing activity, the variety of methods and techniques has become plentiful. In order to organise
existing knowledge and develop systematic thinking in the area, Kuusisto & Kuusisto (2010) 10 suggest
a distinction between three main ways by which customers and users can act as drives and resources in
new service development. Below we briefly look into these three main types of approaches, as this
structure will be utilized to estimate customer- and user-driven perspective in the provided services.
Figure 1 presents different forms user-driven development.
User as drivers of innovation activities

Supplier driven R&D&I and market research

User innovations and
their commercialization

Developing
understanding
on user needs

Users as R&D&I
actors and
resources

New research
methods that
provide in-depth
understanding on
users needs

New level of interaction
gives users more
power & responsibilities
in the R&D&I process

User innovations represent
great potential but the
effective commercialization
requires new skills and
capabilities

©Kuusisto, 2009

Figure 1

Three Approaches to Customer/User-Driven Service Innovation 10

Developing understanding on user needs. This category of methods essentially collects information
from customers and users, and transforms this information into the service provider’s development
process. The focus is on generating a deep understanding of the customers’/users’ needs, and of how
they create value in their everyday activities. Often, the service provider’s development team need
actually go into the users’ natural environment to be able to achieve an in-depth understanding of user
needs. What is new is the application of research approaches and methods that previously have not been
used for business purposes, business ethnography being a good example 20. Observing product and
service use 21 and contextual interviewing techniques 22 have been successfully employed. Overall, as
users cannot always simply express their needs, new proactive methods are needed to learn and
understand users’ latent needs 23.
Users as R&D&I actors and resources refers to customers/users directly participating in one or
several stages of a company’s innovation process. The role of the users in development activities can
vary a lot – from being highly active co-creators of new solutions working within the service provider’s
development team, to less active roles such as observing a simulated service process and suggesting
improvements. In every case, customers or users are regarded as valuable resource for the service
developer, and certain ‘outputs’ are sought from their participation (ideas, design relevant knowledge,
testing, or co-designing). A key purpose in engaging customers and users is to ensure that new services
will be relevant and valued in the market. However, there are other important objectives: Customer
involvement in service development provides opportunities to market the company and the new service
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24, 25;

it helps build customer commitment to the new service 26; and, it is a cost-effective way to
harness creative potential and expertise into the company 9. What is relatively new here is the fact that
more and more businesses are experimenting with involving users early on in their innovation process.
Participatory working methods can be used 27. New digital products such as mobile services are often
co-developed with advanced users via online communities 28.
User innovations and their commercialization is depicted on the right side of Figure 1. Here, users
are viewed as innovators on their own, primarily outside the interaction with the commercialising
company. The idea is not to explore customer needs, but systematically look into customer and user
potential as innovators 9. There are many different ways in which firms can embrace such user-led
innovation: for instance, by commercializing user inventions (acquiring IP from users or developing
products inspired by user innovations), by providing users with software ‘toolkits’ to encourage users
innovate around the core product/service, and by opening product architecture to enable user innovation
activities during product or service use 19.
Obviously, to be successful, companies need to include the perspective of the user, in one way or
another, into their development activities. As discussed, these three forms of customer and user-driven
innovation will used as a starting point for estimating on how customer- and user-driven innovation was
manifested in the district heating services.

4 Results and Discussion
This chapter first describes the current services provided by the small and medium-sized district
heating companies in Finland. Furthermore, the chapter depicts the most common traditional and
web-based services (4.1), and distinguishes services between core, facilitating and supporting services
(4.2). Second, it considers user’s perspective among the provided services by the district heating
companies (4.3). Finally, it describes some of the new possibilities of user-driven development in district
heating (4.4).
4.1 Current services for the end users
Figure 1 depicts the services with no need for the Internet. The core services such as district
heating, electricity and natural gas, were naturally the most common services in the studied data (see
Figure 2). These were followed by customer magazine, notice of the fault situation 24h, showing of the
cables, remote reading of the meter and 24h service. Remote readings of the meters will likely to
increase because many businesses on their web sites told the intention to transfer to advanced metering
in the near future.

Figure 2

The Most Common Services Provided by the District Heating Companies
(Web Services Are Not Included)

The feedback form was the most common web service (Fig. 3) followed by readout delivery, notice
of removal, and electronic invoice. All these mentioned services were found in more than 13 district
heating companies.
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Figure 3

The Most Common Web Services Provided by the District Heating Companies

4.2 The basic service package
According to Grönroos (1990) 29 all the services were distinguished between three groups of
services: core services, facilitating services and supporting services. The core service is the reason for a
company being on the market. In addition to district heating, these companies had many core services,
such as electricity and natural gas. In order to make it possible for customers to use the core service
some additional services are often required 29. Such additional services are called facilitating services,
because they facilitate the use of the core service. If facilitating services are lacking, the core service
cannot be consumed. For example, in order to be able to operate with core services (district heating,
electricity, natural gas), customer needs for example contract services. The third types of services are
supporting services. These, like facilitating services, are also auxiliary services, but they fulfil another
function. Supporting services do not facilitate the consumption or use of the core services, but are used
to increase the value of the services and/or to differentiate the service from those of competitors 29.
Consumer education services, information on energy consumption and customer magazines are
examples of supporting services. See below the figure of services distinguished between core services,
facilitating services and supporting services (Fig. 4).

WEB SERVICE
ON HEAT
CONSUMPTION
BROADBAND
CONNECTION
CUSTOMER
MAGAZINE

SHARING
CONTACT
INFORMATION
IN SOME

NOTICE OF THE
FAULT SITUATION

ELECTRONIC INVOICE

FB SITES,
POSSIBLE TO
LIKE AND SHARE

24H SERVICE

DISTRICT'HEATING'
READOUT
DELIVERY
NOTICE OF
REMOVAL

ELECTRICITY ELECTRICITY'
CONTRACT
NATURAL'GAS'

FORM TO
NOTICE ON
FAULT
SITUATION
CONTACT
REQUEST

SHOWING OF
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REMOTE READING
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OF THE METER
GENERAL
NOTICE OF THE HEAT
INFORMATION
CONSUMPTION

FEEDBACK
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STREET
LIGHTNING
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OF THE CONTACT
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INFORMATION
CONTACT
ON ELECTRICITY
INFORMATION
OF THE CUSTOMER
SERVICE

Figure 4

The Most Common Services Distinguished Between Core Services, Facilitating Services and
Supporting Services

4.3 User-driven development by the district heating companies
This chapter considers user’s perspective among the provided services by the district heating
companies based on three approaches to customer- and user-driven service innovation (see Figure 1) 10,
11
. The main approaches bring together a number of key ideas into how customers and users may act as
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drivers and resources in service development.
4.3.1 Developing understanding on user needs
The essence of this perspective is generating a better understanding of the customers’ needs and of
how customers create value in their activities, or when they use service provider’s offering 10.
At least many opportunities open up to collect information from customers and users, and
transform this information into the service provider’s development process. Some companies provide
their new customers one-time guidance on use of district heating device at customer’s own engine room.
Thus, the service provider’s personnel actually steps into the customer’s natural environment and usage
situation. Similarly, annual maintenance service (system is checked and overhauled so that potential
faults and problems can be caught early on), a single maintenance visit (a system check up done at an
appointed time), as well as other maintenance services take place at customer’s natural usage
environment. Also energy audits (analyses the energy use of the building to work out the potential for
energy savings) and thermal imaging are potential interaction situations to observe service use by the
provider. Thus these services provide an excellent opportunity to achieve a deep understanding on the
customer’s/user’s need, and how they create value in their everyday activities.
District heating companies provide also various consumer training and education services, such as
education on the selection of different heating forms, or on support heating forms for electricity users.
Companies also provide guidance on use and conservation of energy that bring about chance to learn
and understand users. However, service providers’ own active desire to observe, learn and understand
customer is called into play.
Remote reading of the meters identify consumption and communicate back to the utility for
monitoring and billing purposes. Remote meter was one of the most common services offered by the
district heating companies (Fig. 2). Remote reading of the meters will likely to increase because many
businesses on their web sites told about the intention to transfer to remote reading in the near future.
Simpler versions of communicating meters usually referred to as ‘advanced’ rather than ‘smart’, have
one-way communications only, from customer to district heating company 30. They ensure accurate
billing for the customers. For service provider they provide improved information flows to enable
demand response. The question is, once again, how the provider makes use of the information in order
to develop understanding on user needs.
4.3.2 Users as R&D&I actors and resources
In this approach, customers or users are invited to directly participate in the development of a new
service. A key purpose is to ensure that the service will be valuable for the customers, and often, to
simultaneously build commitment to the new service.
According to Brand et al. (2014) 31, experience from district heating companies shows that
customers are getting increasingly environmentally aware and thus demand the possibility to utilize their
own renewable energy. The environmental awareness was reflected also in the present study. Some of
the district heating companies of this study prepared and further processed fuel from customer’s own
wood raw material. In these services customers or users may be regarded as resources for the service
provider.
Another quite similar example is the Waste-To-Energy service that may be considered as an
example of the innovation where users have the role of co-creator of new solutions working with the
service provider. The main fuel for the Waste-To-Energy plant is unrecyclable household waste that is
gathered from customers. When waste is burnt, it generates steam that moves a turbine, which produces
energy. Along with electricity and district heat, the plant generates steam. Most of the energy generated
is used by industries, but some is utilised in the heating of private households.
4.3.3 User innovations and their commercialization
In the district heating industry, enabling of decentralized energy production is one way to meet
requirements from customers 31. The district heating companies support customers to take over the
heating of their service water or the room space in combination with solar collectors or heat pumps. This
is a kind of activity that takes place primarily outside the interaction with the commercializing company,
looking into customer and user potential as innovators 9. Customers that in this way can both produce
and consume district heating are often called as prosumers 31. By this way customers are encouraged
towards decentralized energy production being one of the signs of smart district heating network. At the
same time, decentralized energy production tells also increased environmental awareness of the
customers 31.
There are many different ways in which providers may embrace user-led innovation. The district
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Understanding
user needs

Users as R&D&I
actors and resources User innova ons

heating company may borrow district heating energy meter or “saving case” (contains various
measuring devices that can be used to consider energy consumption at home) in customer’s own use.
Companies also borrow electricity meters, sometimes via the public library. The concept of having
access to resources indicates a tendency to avoid, as much as possible, owning resources in order to use
resources only when they are necessary and only for the shortest time required 32, 33. Consumers’
interest in using-instead-of-owning solutions is one of the new and emerging lifestyle trends 33 that may
lead to new opportunities for the development of services. At best, these measuring devices, borrowed
from the provider, may act as the appropriate ‘tools’ that encourage users to act innovatively around the
core services challenging their consumption routines 19. Such tools and platforms are said to be most
effective when they enable users to use the skills they already have 9. For example, the ‘tools’ in the
present study may facilitate user innovation by getting householders to regulate lower maximum
temperatures or shorter heating periods on daily basis.
Many of the services of the district heating companies provide information on real-time and
historic usage. The access to energy data may give interested users enough new feedback information to
help them understand and manage their energy consumption better 30. This is the way, how the service
provider may open their service architecture to enable user innovation activities during service use 19.
These suggestions include providing household members with information on energy consumption and
make possible for users to follow the information on their own consumption and furthermore to affect
their attitudes, preferences and consumption routines. These services provide information on energy
consumption and benefit the customer in a case that customer is interested in its own energy use and
wants for example savings in energy bills. However, customers’ own active participation and desire to
hear from energy consumption and act accordingly is called into play.
Customer- and user-driven services that have been discussed throughout Sections 4.2.1-4.2.3 are
summarised in Figure 5.
Informa on on
customer’s energy
consump on

Providing of the
solar collectors or
heat pumps

Borrowing of the
measurement devices
Fuel manufacturing
and processing

Waste‐To‐
Energy

Advanced
meters

One‐ me guidance on
use of district hea ng
device

Various maintenance
services
Educa on
services

Provider’s ac vity important
User’s ac vity important
Figure 5 Customer- and User-Driven Services Provided by the District Heating Companies

4.4 New possibilities of user-driven development in district heating
A recent publication 34 discusses terminology related to smart district heating network such as
smart energy systems. Future district heating system is referred to as smart energy system, i.e. an energy
system in which smart electricity, thermal and gas grids are combined and coordinated to identify
synergies between them in order to achieve an optimal solution for each individual sector as well as for
the overall energy system. In smart energy systems, the focus is on the integration of the electricity,
heating, cooling, and transport sectors, and on using flexibility in demands and various short-term and
longer-term storage across the different sectors. To enable this, the smart energy system must coordinate
between a number of smart grid infrastructures for the different sectors in the energy system, which
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includes electricity grids, district heating and cooling grids, gas grids and different fuel infrastructures.
Darby (2010) 30 has illustrated a number of relatively new accesses to smart energy systems, some
of which are already in pilot use. The householders in homes in the not-too-far-distant future can opt to
use a ‘smart thermostat’ that can communicate with the grid and adjust settings to help optimize energy
demand management. It may be possible to remotely control the energy usage by switching the central
heating on or off from work, or from the car while commuting. Real-time pricing signals create
increased options for consumers. They can choose tariffs that suit their daily consumption patterns, and
may decide to avoid high peak energy prices.
In this scenario, the home has become a site where energy is generated as well as consumed
(through solar photovoltaic panels on the roof, for example) 30. These prosumers (a customer that both
produces and consumes district heat) require the possibility to deliver excess heat from private heat
production to the district heating network and thus become decentralized micro producers 31. More
prosumers wanting to join the district heating network requires a transformation of today’s network into
smart district heating networks, which puts pressure on energy companies to enable this. Laws,
regulations and environmental goals, which energy companies have to comply with, are the main
driving forces to introduce prosumers to district heating networks 31.
It has also become a means of managing the energy system by a combination of the district heating
company, the customer, and a set of appliances that communicate with each other and with the
distribution network. Smart energy is useful not only because it puts the energy user close to the centre
of the discussion 30, but also because it sites the energy user in relation to technology, and in relation to
the designers of a smart metering system.

5 Conclusions
This study analyses the services provided by the small and medium-sized district heating firms in
Finland. Secondly, estimation on how customer- and user-driven innovation was manifested in these
services was made.
In a given context, customer- and user-driven perspective acts as a tool that can offer valuable ways to
improve services development process and its outcomes. Improved outcome is one of the benefits of
user-driven innovation. Furthermore, developed innovation meet the real needs of the customer.
Co-creation can also accelerate the innovation process (continuous feedback, iteration), save the
organization’s resources, deepen the customer relationship, engage users in services to be developed,
provide learning opportunities as well as create new knowledge. As a theoretical contribution, this paper
brings together analytical thinking from several customer/user driven service innovations and district
heating studies. By bringing these theoretical frames together this paper builds a novel theoretical
perspective in district heating context.
The firms’ Internet pages constituted information on the services that district heating firms were
providing. Estimation on how customer- and user-driven innovation was manifested in these services
was made using three main approaches to customers’ and users’ roles in new service development as a
frame. These are 10, 11: 1) Developing understanding on user needs; 2) Users as R&D&I actors and
resources; and, 3) User innovations and their commercialisation. The analysis reveals, that the core
services such as district heating, electricity and natural gas, were naturally the most common services in
the studied data, while the feedback form was the most common web service followed by readout
delivery, notice of removal, and electronic invoice.
The analysis also demonstrates the clear potential of adopting customer- and user-oriented
development throughout the provided service portfolio. Services that require service provider’s
personnel actually steps into the customer’s natural environment and usage situation or other services
that bring about chance to learn and understand users, provide an excellent opportunity to achieve a
deep understanding on the customer’s/user’s need, and how they create value in their everyday activities.
However, service providers’ own active desire to observe, learn and understand customer and transform
this information into the service provider’s development process is called into play. The district heating
companies provide also several services that deliver information on user’s energy consumption. The
access to energy data may give interested users enough new feedback information to help them
understand and manage their energy consumption better 30. These services benefit the customer in a
case when customer is interested in his/her own energy use and wants for example to obtain savings in
energy bills. However, customers’ own active participation and desire to learn from energy consumption
and act accordingly is called into play.
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Abstract: From a perspective of MOT (management of technology), the purpose of this study is to
propose new directions in product innovation of health-related home electronics on the basis of
consumer needs, which would lead to the improvement of lifestyle habits and prevention of diseases.
Some consumer behavioral knowledge extracted from survey data helps assess the directions of the
product innovation. However, extracting adequate knowledge is difficult, since the data are usually full
of noise, and attributes in the survey data may have a high association with one another. The method that
the author had proposed before has the potential to solve these problems. Therefore, the method was
newly employed to analyze data of the electronic healthcare products. In the method, the Bayesian
network works effectively after the reasonable feature selection based on Cramer's coefficient of
association. In addition, the text mining was conducted in the free-answer part of the survey. Finally,
different types of knowledge obtained were integrated and interpreted into the pertinent strategy.
Key words: Knowledge extraction; Survey data; Bayesian network; Feature selection

1 Introduction
1.1 Healthcare industry in japan
At present, the healthcare industry is gaining attention as a field with promising growth. In Japan in
particular, the factors expected to contribute to the growth of this field are presented below.
(1) Japan is becoming a super-aging society, and interest in health and preventive medicine is increasing
further.
(2) A special medical checkup based on a special health guideline system that was introduced in 2008
has now become a mandatory service. As a result, awareness of metabolic syndrome and
lifestyle-related disease prevention and self-health management is increasing among people.
(3) Active use of information-communication technology (ICT) has broadly enabled the possibility of
commercialization in a short period, even without a large initial investment.
Notably, it is expected that advancements in ICT will open up potentials for telemedicine, home medical
care, and new medical solutions including preventive care. However, medical information contains wide
range of information regarding health. For example, there is bioinformation centered on basic research,
diagnostic information such as diagnosis and treatment of diseases, epidemiological data, daily medical
information, and public health information. Different information produces different sorts of innovation.
The present study focuses on the innovation of health-related home electronics contributing to
preventive care. Approximately 60% of the Japanese die from cancer, heart disease, or stroke. Improving
people's life style before becoming sick can extend their healthy life. Since not only Japan but other
developed countries are faced with problems of an aging society, the demand for innovation relating to
healthcare has been increasing in those countries. Various innovations that lead to the improvement of
lifestyle habits and prevention of diseases are expected to be caused, with new home electronics.
In Japan, home electronics relating to health are classified into two types: products within a scope
of the Pharmaceutical Affairs Law and other products not covered by the law. The production trends of
the former can be seen on “Statistics of Production by Pharmaceutical Industry” published by Ministry
of Health, Labour and Welfare. The domestic market of medical equipment covered by the
Pharmaceutical Affairs Law is about 2.3 trillion yen in 2010, as a result of the market expansion as a
whole.
Aside from this, mobile healthcare services (MHS) that use a mobile phone are recently attracting
attention in Japan, although MHS has not yet become exceedingly popular. In general, the mobile phone
rate is maintained on the basis of flat rate packages. This eases the collection of health information and
management of personal healthcare using a mobile phone. This situation might change the usage of
health-related home electronics.
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1.2 Consumer needs for innovation
According to the Statistics of Production by Pharmaceutical Industry, the domestic production of
the home-use electric massager steadily increased until 2011. However, it suddenly fell down in 2012.
This event was caused by boosting the import of inexpensive massagers from developing countries,
where labor costs are low. Product innovation (e.g. the creation of high-value added products) or service
innovation is needed not to lose against countries with low labor costs. For this purpose, it is necessary
to understand consumer needs adequately.
Traditionally, various types of marketing research have been conducted to understand consumer
needs. A survey using questionnaire is a typical method to obtain quantitative data. However,
questionnaire data include a combinatorial feature selection problem. Feature selection is a problem of
choosing a small subset of relevant dimensions while holding desired properties. Successful feature
selection provides many benefits: (1) interpretation of the data to execute a marketing task becomes
significantly more tractable; (2) the risk of overfitting, which occurs in statistics and machine learning
when a model describes random error or noise instead of the underlying relationship, is largely avoided;
and (3) noisy features are eliminated. The question is which features should be retained or discarded.
The author has ever proposed a novel method of analyzing questionnaire data to solve the feature
selection problem and to treat multiple objective variables in one model [1]. This method is based on
Bayesian network modeling, which is capable of handling nonlinear covariation between features, and
Cramer's coefficient of association (Cramer’s V), which is used as a criterion for feature selection. By
applying this method to questionnaire data regarding health-related home electronics, we offer new
directions in product innovation based on consumer needs about those electronics.

2 Knowledge Extractions from Consumer Survey Data
2.1 Research objectives
The present study analyzed data of a survey performed to understand both the health awareness of
general consumers and diffusion of electronic healthcare products. Our purpose was to propose new
directions in product innovation of health-related home electronics on the basis of consumer needs,
which would lead to the improvement of lifestyle habits and prevention of diseases.
The outline of the proposed method is as follows: (1) an analyst eliminates redundant product
features using Cramer’s V as an index of association between the features, which would be taken
account of when consumers choose health-related home electronics, (2) the dependencies between
selected product features are inferred using Bayesian networks as consumers’ behavior when choosing
home electronics, and (3) the probabilistic inference is performed to investigate which features have a
huge effect on a specified health-related home electronics. Subsequently, text mining was applied to
answers to an open-ended question about health-related home electronics a respondent wants in the
future. By integrating those results, we obtained more detailed knowledge for the future innovation
direction of health-related home electronics.
2.2 Elemental technology used
2.2.1 Bayesian networks
The proposed method of modeling consumers’ behavior is based on Bayesian network modeling. A
Bayesian network is a machine learning technique for empirically identifying associations in complex
and high-dimensional data. A Bayesian network graphically models probabilistic relationships among a
set of variables. Over the last decade, Bayesian networks have become a popular representation for
encoding uncertain expert knowledge in expert systems [2]. More recently, researchers have developed
methods for deriving Bayesian networks from data [3—8]. When used in conjunction with statistical
techniques, a Bayesian network has several ad-vantages for data analysis. The greatest advantage is that
a Bayesian network can be used to determine causal relationships from data and, hence, can be used to
gain an understanding about a problem domain and to predict the consequences of intervention.
A Bayesian network consists of nodes, edges, and conditional probability tables (CPT). Nodes and
edges represent events and conditional dependencies, respectively. In this paper, nodes represent discrete
variables, which are questionnaire items related to consumers’ attitude and behavior. Since these
variables have causal relationships, edges in this paper are directed arrows. This paper considers only a
directed acyclic graph, since it is mathematically manageable.
A Bayesian network can represent nonlinear covariation between features and does not assume a
Gaussian distribution of variables, since the relation between features is given in the CPT. The model’s
structure can be learned from the data based on information criteria such as Akaike’s Information
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Criterion (AIC) and Minimum Description Length (MDL) [9]. In addition, prior knowledge of a model
designer can be embedded in the model in advance, as model constraints. The Bayesian network
structure obtained from learning enables us to compute the posterior distribution of variables when other
variables (the evidence variables) are observed. This process is called probabilistic inference, in which
some efficient computational algorithms have been proposed, such as loopy belief propagation [10, 11].
Because of these convenient features Bayesian networks have recently begun to be applied to express
complex human behavior in marketing [12].
2.2.2 Cramer’s Coefficient of Association (Cramer’s V)
Although a Bayesian network is a powerful tool, it provides an incorrect structure as a consequence
of the structure learning process when the dataset contains too many attributes that are highly dependent
on each other. This problem often occurs when a Bayesian network is used to describe complex human
behavior, as in marketing area, when similar features are used as explanatory variables.
To overcome the problem, the current study uses Cramer’s V as a feature selection criterion before
starting to learn a Bayesian network structure from the data. Cramer’s V is a popular measure of
association between two nominal variables.
Before using Cramer’s V, the Pearson’s chi-squared statistic should be explained, since Cramer’s V
is based on the Pearson’s chi-squared statistic [13]. A contingency table is useful when examining the
association between two nominal variables, which relates to CPT. Based on the contingency table,
Pearson’s chi-squared statistic is usually calculated to test the independence of two variables. The
chi-squared statistic is defined as

where
is the observed number of cases in category I, and
is the expected number of cases in
category i. Obviously the chi-squared statistic is affected by sample size.
On the other hand, although Cramer’s V is based on the chi-squared statistic, Cramer’s V is not
affected by sample size and is normalized to the range between 0 (corresponding to no association
between the variables) and 1 (perfect association). Cramer’s V is given by the following formula:

χ
1
where χ is the Pearson’s chi-squared statistic,
is the total number of samples (observations), and k
is the smaller number of rows and columns.
Calculating the value of Cramer’s V for all combinations of two variables would help find
redundant variables that have a high association with other variables. This enables us to discard the
redundant variables, before starting to learn the Bayesian network structure from the questionnaire data.
4.2 Proposed approach
The procedure of the proposed approach is as follows.
Step 1: Calculate the value of Cramer’s V for all combinations of the two variables.
Step 2: Select variables that should be eliminated from the dataset.
2-1: The variable combinations in which Cramer’s V value is higher than a threshold (decided
beforehand, e.g., more than 0.5) automatically denote the candidates to be considered.
2-2: An analyst who has domain knowledge of the problem selects variables to be eliminated by
examining each value of Cramer’s V while focusing on the essential significance of each variable in the
relevant field. When the analyst decides that the variables in a candidate combination are semantically
redundant, one of them is eliminated. When the analyst decides that the variables in a candidate
combination are both important, they are left in the dataset. This process is repeated until there are no
further candidate combinations to be considered.
Step 3: Learn a Bayesian network structure using the remaining variables.
Step 4: Extract useful knowledge from the data by applying probabilistic inference to the obtained
Bayesian network structure.

3 Survey on Health-Related Electronics Used at Home
3.1 Survey design
The Internet survey regarding home electronics for healthcare was performed by MyVoice
Communications, Inc. The survey was conducted in Japan from Apr. 1 to Apr. 5 in 2014. The panels
organized by this research firm were used for the survey. The number of the valid response was 11334,
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as the allocation of respondents in terms of sex and age is shown in Table 1.
Table 1
Sex

Allocation of Respondents in the Survey
Age

Total

Male

Female

20’s or less

30’s

40’s

50’s or more

Number

5538

5796

1318

2394

3439

4183

11334

Ratio

49%

51%

12%

21%

30%

37%

100%

3.2 Survey results
Figure 1 shows how much the respondents cared about their own health. The consciousness toward
health was measured on a 5-point scale: 1= very careless, 5= very careful. Around 60% of respondents
cared about their health conditions in a positive way.

Figure 1

Figure 2

Health Awareness

Use of Electronic Healthcare Products

Both the current use rate of healthcare electronics and the intention rate to use them in the future
are indicated in Figure 2. For example, in the case of the blood-pressure monitor, the current user was
22.9% and the percentage of respondents who want to use it in the future was 24.3%. It is a slight
increase. In contrast, the percentage of respondents who want to use the sleep monitor greatly exceeded
its current user ratio. It jumped up from 0.5% to 10.4%, as a very remarkable increase.
Figure 3 indicates product features to be considered by respondents when they choose healthcare
electronics. More than 60% of respondents take account of the price. We cannot find the
product-specific trends from Figure 3, since answers about the products that each respondent wants to
use were merged into one result.
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Figure 3

Product Features to Be Considered in Choosing Home Electronics

4 Analysis of Consumer Needs Using Proposed Method
4.1 Method
The subjectively redundant features were eliminated based on the dependencies between features,
as stated before. This process was executed using the domain knowledge of an analyst, simultaneously
referring Cramer’s V values between features as an index. Then, the remaining features were considered
as stochastic variables constituting a Bayesian network, and the network structure representing the
consumers’ behavioral principle was inferred. The software package used was BayoNet version 5.0,
where the Greedy Search Algorithm was used as the search algorithm and AIC and MDL were used as
information criteria. After obtaining the network structure, probabilistic inference was performed to
extract consumer behavior knowledge. Subsequently, text mining was applied to answers to an
open-ended question about health-related home electronics a respondent wants in the future. The
software package used was Text Mining Studio version 5.0. Finally, those results were integrated and
interpreted into knowledge for the future innovation direction of health-related home electronics.
4.2 Results and discussion
4.2.1 Structure of Bayesian network obtained

Figure 4

A Best Bayesian Network Structure Obtained
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Figure 4 illustrates a best model finally obtained, in which a sleep monitor and a blood-pressure
monitor were adopted as typical healthcare electronics. Four demographic features (age, sex, household
income, and marital status), one psychological feature (health consciousness), and six product features
(price, easy operation, brand name, high performance, word-of-mouth communication, and cooperation
with smartphones) constitute the network.
4.2.2 Findings from probabilistic inference
Based on the obtained Bayesian network structure, the probabilistic inference was performed.
Consequently, we arrived at the consumer behavior knowledge regarding a blood-pressure monitor and a
sleep monitor, as shown in Figure 5. Consumers would maximally want to use a blood-pressure monitor,
when the following product features were observed: high performance, reasonable price, easy operation,
and brand name. These features increase the probability of the positive intention to use a blood-pressure
monitor, from 26.7% to 46.8%. The same phenomena increase the probability of the positive intention to
use a sleep monitor, from 11.5% to 25.4%. In short, these product features positively would influence
the purchase intention of both a blood-pressure monitor and a sleep monitor. On the other hand, when
people in their 50s or more are observed (observation 2 in Figure 5), the probability of the purchase
intention of a blood-pressure monitor would be positively increased to 39.4%, but that of a sleep
monitor would not change. In an opposite manner, when people learn about a product by word-of-mouth
communication with friends or family members and the product cooperates well with their smartphones
(observation 3 in Figure 5), the probability of the purchase intention of a sleep monitor would be
positively increased to 26.7%, but that of a blood-pressure monitor would not change. Those differences
derived from the asymmetry of the network structure.

Figure 5

Consumers’ Behavioral Knowledge Extracted by Probabilistic Inference

(A)

(B)

Figure 6

Results of Dependency Parsing in Text Mining, on (A) Blood Pressure and (B) Sleep
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4.2.3 Findings from text mining
Subsequently, text mining was applied to answers to an open-ended question about desirable
health-related home electronics. The number of respondents who answered at least a meaningful word in
terms of content to the open-ended question was 1,955, which is only 17.2% of all respondents. We
focused on the words “blood pressure” and “sleep,” in order to integrate the results of text mining and
the results of the Bayesian network analysis. As the results of the frequency analysis of nouns, “blood
pressure” became twelfth, while the TF (term frequency) was 48. And “sleep” became twenty fifth,
while the TF was 31. The value of TF is identified as follows.

TF (wi )   (
j

ni , j

n

)

(1)

k, j

k

, where ni,j is the number of appearances of the word i (wi) in the answer j.
Figure 6 (A) and (B) indicate the results of the dependency parsing in text mining: (A) “blood
pressure” was used as a keyword to catch a dependent word, and (B) “sleep” was also used to catch a
dependent word. According to Figure 6 (A) and (B), the dependent words upon both keywords are
similar to each other, including “record”, “measure”, and “control.” However, in the case of “blood
pressure,” the most frequent dependent word is “measure,” by a wide margin. Moreover, “blood
pressure” has a small repertoire of dependent words, compared to “sleep.” The healthcare electronics
regarding “sleep” are firstly expected to be a device for measuring, recording, or controlling the quality
and quantity of sleep. However, they are secondly expected to be equipment for achieving the deep sleep,
finding some disease like sleep apnea syndrome, or changing the sleep pattern to lose weight. A blood
pressure monitor is health equipment that has already spread among people as shown in Figure 2, and
therefore it does not encourage freewheeling thinking. On the other hand, the sleep monitor is a future
product. According to the results of detailed text mining, people have begun to look for new ways of
innovation of the sleep monitor, riding on the strength of the diffusion of MHS.
4.2.4 Discussion
We found several useful results for finding strategy of the product innovation based on the
marketing data. We concretely obtained consumer behavior knowledge related to the purchase intention
of health-related home electronics. Using two different products as examples, a blood-pressure monitor
and a sleep monitor, we finally obtained the different behavior knowledge suitable for the nature of each
product. In the case of a blood-pressure monitor, the desirable developmental direction is a device
characterized by the very accurate measurement or a handy and convenient measurement. In contrast, a
sleep monitor has some more choices of the developmental strategy, not only focusing on the accurate
measurement, but also pursuing other potentials for achieving the deep sleep, finding some disease like
sleep apnea syndrome, or changing the sleep pattern to lose weight.
These results show that our proposed method is effective in extracting consumer behavior
knowledge from questionnaire data. Originally, Bayesian network modeling was one of the best
methods of extracting knowledge from questionnaire data, since this modeling method is capable of
handling nonlinear covariation between features and requires no designation of the objective variable
and the explanatory variables in advance. However, this study demonstrated that appropriate feature
selection is indispensable before starting to learn the Bayesian network structure in order to extract
useful knowledge. Without proper feature selection, the knowledge obtained will be insufficient. This
occurs when many attributes are highly associated with one another in a dataset, and some seem to form
a cluster. Consequently, an excessive number of edges are inferred within such a cluster. This hampers
the appropriate structure inference, since the inference (or learning) outcome is evaluated by using
information criteria that restrict the number of edges, and many redundant but strong connections
impede the weak appropriate connections. Therefore, proper feature selection is needed.
The proposed method based on Cramer’s V values showed quite good performance. Since Cramer's
V is a popular measure of association between two nominal variables, it is appropriate when analyzing
categorical data in the marketing field.

5 Conclusions
In this study, we utilized a proposed method of extracting useful knowledge from questionnaire
data by performing Bayesian network modeling with feature selection, which incorporates Cramer's
coefficient of association as an indicator. The main contributions of the research are: (i) that the
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combinatorial feature selection problem in a Bayesian network modeling can be solved by performing
feature selection that uses Cramer's V values as indicators; and (ii) that the effectiveness of the proposed
method was verified by a case study using practical questionnaire data. Moreover, we integrated the
results obtained by the proposed method and the results obtained by text mining method. Finally, we
obtained reasonable strategy related to the product innovation using the case products, a blood-pressure
monitor and a sleep monitor.
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Abstract: This paper proposes a model to investigating Muslim purchase behavior of cosmeceuticals
based on the extensive literature review. We first stress that lack of knowledge on consumer behavior
toward cosmeceutical among Muslim. We review the nature and risk of cosmeceutical and argued the
past studies are inconsistent. We next review the religious influence on consumer behavior and mention
that the literature reports religiosity has more explanatory power than religious affiliation. It is also
argued that religiosity causes conservative bias to the consumers. Then we discuss concept of beauty
varies across culture yet there may be some global elements of beauty. We then propose the testable
model based on the review, with focus on their perceived importance among other. If dressing practice
and religiosity together moderate cosmeceutical purchase behavior, we propose marketers should
develop more modesty oriented strategy.
Key words: Cosmeceutical; Muslim; R; Purchase intention; Concept of beauty

1 Introduction
Albert Klingman, the father of the term cosmeceutical, remarked “A cosmeceutical is something in
between a drug and a cosmetic. A cosmeceutical does something more than coloring the skin and
something less than a therapeutic drug [1].” Cosmeceutical is the most promising segment of the
cosmetic market growing rapidly worldwide [2]. More than 400 suppliers and manufactures of
cosmeceutical products were observed in the market [3] and a recent article published in online industry
magazine expected the global cosmeceuticals market would reach $31.84 billion by 20161. The largest
companies in the industry for finished products include Procter & Gamble, Johnson & Johnson, L’Oréal,
Estée Lauder, Avon and Allergan. Skincare cosmeceuticals occupy dominant market share in this
segment where anti-aging product is the major subcategory [3]. Some research found that women who
live in East Asia are skin care-oriented. On the other hand, it found that women who live in South Asia
are makeup-oriented. But, recently, women in South Asia also have getting to focus on skin care. It is
reported that consumers’ needs toward cosmetics have become more sophisticated and whitening and
anti-aging cosmeceutical are attracting consumers in Malaysia2. However, we should be aware that the
rapid market expansion has wing, leaving the development of relevant regulatory systems. Although the
necessity of definition for cosmeceutical has been stressed for long time [5], [6], [7], we can find the
authoritative description of cosmeceutical only in South Korea around the world. Due to the ambiguity
of cosmeceutical, even all the products having active ingredients more or less can be said as
cosmeceutical products [7]. We should be cautioned about the inherent risk of cosmeceutical because of
the simplified clinical testing procedure despite of its pharmaceutical aspect [8]. For instance, thousands
of customers suffered from blotchy skin after using whitening cosmeceutical distributed by Kanebo, a
major Japanese cosmetic company 3 . Despite the importance of cosmeceutical and controversy
surrounding it, limited number of research has been done to investigate purchase behavior in this
emerging product category [9], particularly in Muslim market.
Meanwhile, religion is a fundamental element of culture which frames people’s behavior within a
culture and significantly influences consumer behavior [10], [11], [12]. Religion directly prescribes the
behavior as a form of rule and taboos, while it indirectly affects as a socialization agent, through
affecting value system of a culture [13], [14]. Thus marketers need to learn how religion affects purchasing
behavior for successful market entry. This is important when firms market innovative products to the
different culture, as the previous studies found religious influence on consumer’s consumption
1
http://www.gcimagazine.com/marketstrends/regions/bric/Cosmeceuticals-to-See-Growth-Rate-of-77-Over-Coming-Years-202340
341.html
2
Recent Trends in ASEAN Cosmetic Markets, C&T, October, 2013; 12-22 (in Japanese)
3
http://www.japantimes.co.jp/news/2013/09/11/business/corporate-business/kanebo-chief-apologizes-over-skin-whitener-fias
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innovativeness [15], [16], their risk perception at purchasing decision [17] and their reluctance to accept
uncertainty [18]. However, most of the previous studies mainly referred to Christians, Protestants and
Jews in the developed countries. Limited number of researches has been done in other regions. With the
astonishing growth of South East Asian as well as Islamic market, it is urgently needed to investigate the
influence of religion on consumer behavior, particularly in the context of Malayan culture because Islam
is indispensable for their ethnicity and its teaching penetrates deep into their culture [19], [20], [21].
The literature generally breaks down religion into religious group (e.g. Muslim, Catholic and
Jewish) and religiosity [19]. Although it is still debatable, the balance of the previous studies suggests
religiosity predicts consumer behavior than religious group [19], [22], [23], [24]. [25]. Given this, Muslims are
reported to be more innovative and challenging at consumption than other religion members, while
negative impact of religiosity on consumer innovativeness holds with Muslim [21], [24]. Researchers also
have been interested in the relationship between religiosity and consumers’ awareness of the halal
certification. Halal is an Arabic word meaning lawful, while haram means forbidden. The findings
suggest religious Muslims tend to buy Halal food and cosmetics [26], [27]. It is suggested innovative
products like might be accepted in Muslim market but marketers should develop promotion strategy in
accordance with spiritual and religious dictation to the religious market segment [28]. However, religion
is basically against consumption [29]. Therefore, religious people should reconcile spirituality and
consumption. Marketers should know how religious consumer transforms spirituality to purchasing
behavior for developing well reasoned promotion. This is particularly important for promoting products
relating to
Based on the past studies, religious Muslim consumers are expected to be reluctant to purchase
cosmeceutical because of its risk and ambiguity in nature. However, if “What is beautiful is good” [28]
holds universally, women intrinsically want to be beautiful. Beauty is an important value within a
culture [29], [30], yet the concept of beauty varies across culture [31]. One study found that the perception of
beauty is difference among countries by using advertising of magazines [32]. Women who lived in the
U.S. tended to focus on body appearance when they consider “beauty”. Meanwhile, women who live in
Taiwan and Singapore are likely to focus on face. If these differences in the value and concept of beauty
are moderated by religion, it might also intricately affect cosmeceutical purchase behavior. For instance,
the Muslim dress code allows only a woman’s face to be exposed. This may affect how Muslims
conceptualize beauty. Subsequently this influences their choice of beauty products. They may pay least
attention to body shape and hair style because they hide their body with religious long dress (“Abaya”)
and head with veil (“Hijab”). If religious Muslims are more likely to hide their body, they may be more
conscious about facial beauty. Religious people perceive religion warns against putting ostentatious
make-up, they find maintaining vital skin will be better way to be beautiful. Thus it can be possible that
religious persons are willing to purchase cosmeceutical as an ideal manifest of spiritual beauty despite
its risk and uncertainty. We also argue the possibility of universal beauty elements which are admired
regardless of culture. Surprisingly enough, the literature on beauty products purchasing behavior paid
least attention to the socialization aspect of religion on beauty product buying behavior. Moreover, to the
best of our knowledge, there is no research investigating the relationship between religiosity and
cosmeceutical purchase decision. We propose a testable model to investigate the interactions among
religiosity, concept of beauty and cosmeceutical purchasing behavior.
The remaining of this paper is organized as follows. Next section reviews relevant literature.
Section 3 develops model based on the literature review. Section 4 concludes and proposes future
research.

2 Literature Review
2.1 Cosmeceutical and consumer behavior
2.1.1 Opacity and risk of cosmeceutical
There is no authoritative definition which distinguishes cosmeceutical from cosmetic or drug.
South Korea is still the only country which officially categorizes cosmeceutical product (as “functional
cosmetic,” which is another well-known description of cosmeceutical) and control distinctively. In
particular, South Korean regulatory authority classifies beauty related products into cosmetic,
cosmeceutical and quasi-drug. Especially, cosmeceutical category consists of sunscreen, whitening,
anti-wrinkle products. Meanwhile, quasi-drug category covers anti-acne, oral care, hair dye, hair tonic,
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disinfection products and biocides and so on1. Although a lot of people say that cosmeceutical product
should be regulated appropriately, the opacity still remains because of several factors.
Firstly, many cosmetic products include some medical ingredients, while drugs include some
cosmetic ingredients on one level or another [33]. For instance, imagine traditional lipstick which is made
from refined oil. Refined oil in turn is reasonable occlusive which prevent water loss from surface and
achieve moisturizing effect. As such, even traditional cosmetic can be regarded cosmeceutical. The quest
for developing highly value added multifunctional product is commonly observed among cosmetic,
pharmaceutical and chemical industries and the boundary between cosmetic and drug is disappearing
gradually. Secondly, the cognition of the enhancement of aesthetic value of the body can change
considerably by subjects even inside the same cultural framework [34], [35]. Moreover, the resistance from
cosmeceutical companies exists [36]. Heymann cited an article in New York Times and insisted “All the
FDA is asking is that fantasy and reality be kept separate [36].”
Cosmeceutical approval does not necessarily require comprehensive clinical trial. Besides,
suppliers do not need to explain risk in depth, while many customers perceive cosmeceitical as cosmetic
and do not fully appreciate potential adverse effect of active ingredients. Gao et al [37] lists the potential
risks as follows; (1) the interaction between skin and cosmeceuticals could be influenced by
environmental factors as temperature, humidity, pollution, microbial, light, and so on, (2) the desired
functions of a cosmeceutical might require a coordinating action of multiple ingredients and (3) there
are problematic skin conditions that might change the interactive pattern and outcome between
cosmeceuticals and skin.
2.1.2 Cosmeceutical and consumer behavior
To the best of our knowledge, the study by Musie and Desmarais [9] was the first to investigate
consumer behavior on cosmeceutical empirically. They found that age, aging anxiety and importance of
physical appearance predicted purchase intention of anti-aging products among Canadian population.
They also reported that active and natural ingredients make consumer spend higher price than scientific
tested. Moreover, consumers expressed conflicting behavior in using anti-aging cosmeceutical while
embracing natural aging.
Clark and Griffin [38] found that elder Canadian women, from 50-70’s, recognized body with
cosmetic surgery being unnatural while that improved by cosmeceutical or other beautification measures
as natural. Meng and Pan [39] showed self body evaluation negatively related to cosmeceutical purchase
intention while the utility of promotional spiel had larger impact on the intention among American
young women. Suvattanadilok [40] found that perceived quality as well as promotional strategy did not
affect purchase intention of skin whitening product in Thailand. Nasreen, et al. [41] revealed Indian
women’s preference of herbal cosmeceuticals.
The literature suggested that consumers do not have concrete concept of cosmeceutical while
regards an instant substitute of cosmetic surgery to some extent. Consumers also seem not to perceive
inherent risk of cosmeceutical. However, the previous studies are inconsistent in terms of the
relationship between psychological factors (e.g. self-esteem, self image) and purchase intention. Given
the religious influence on self-esteem and self evaluation [42], [43], [44], it is worth to investigate the religion
influence on cosmeceutical purchase behavior, especially in Islamic countries where religion
significantly affects culture formation.
2.2 Religiosity and consumer behavior
Religion is the mainstay of every culture that affects the daily life of its followers [45]. It frames
attitude, value, belief and behavior both at individual and social level [17], [46], [47]. It frames how people
interpret problems and helps to find solutions [48], [49]. Thus religion significantly affects consumer
behavior as culture (Cohen & Hill). We have witnessed the rapid accumulation of empirical evidence on
the relationship between religion and consumer behavior, in terms of religious affiliation and religiosity
[50]
. The pioneering work of Hirshman [13] found Jews in the US were more innovative and less loyal to
store and brad than non-Jews and the succeeding researches enhanced the understanding of religious
affiliation impact on consumer behavior, in relation to shopping behavior [11], [15], [19], [24], and purchase
decision [16], and switching behavior [26], [50]. Muslim shopping behavior, the interest of this study,
described in the literature is somewhat inconsistent. Esso and Dibb [24] showed that Muslims are more
innovative (e.g. trying new products and switching brand) and practical (e.g. being conscious about
price tag, promotion and store credit facilities), while Mokhlis [51] reported they were value conscious
yet gave patronage to brand and shop. Kumaruddin [52] observed that Muslim shoppers were more loyal
1

http://www.lawbc.com/share/chemcon2013/Conference%20Handouts/11%20September%202013/Session%208-4.pdf
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in their shopping behavior for avoiding the risk and engaged in extensive information search.
The literature, on balance, suggests religiosity, religious commitment in other words, has more
explanatory power on consumer behavior [11], [22]. Religiosity refers to the degree individual is
committed to a particular religious group [16], [19]. Religiosity has three dimensions: 1) Individual belief
and/or individual religious experience, 2) Frequency of participation to organized religious activities, 3)
Strength and type of personal identification in religious community [51]. It is also argued religious person
has different value system form less religious person or non-religious person [45]. Mokhlis [19] reported
that religious people were more price conscious, more quality conscious but less making impulsive
shopping. Moreover, religious Muslims are not innovative [20] and remains discreet attitude toward new
product adoption [28]. Alam et al [54] further insisted that religiosity full mediated other relative and
contextual variables such as brand, quality and price on consumer buying behavior. It is logical to
suggest marketing strategy rooted in religious teaching, namely halal, will be under consideration given
this result.
Halal originates from an Arabic phrase that means allowed or permitted by Islamic Law, while
haram is antonym of halal and it means illegality by Islamic Law. The words of halal and haram are
used not only for food but also beverage, consumer goods and so on [55]. Halal associates with religious
and safety concept beyond lawfulness [56] and gives peace while Muslim uses halal certificated products
[57]
. Empirical studies affirmed that religiosity positively associated with halal acceptance in tandem with
halal knowledge and Islamic education [26], [27]. These findings are consistent with Razzaque and
Chaudhry [28] which reported usually low involvement product such as hygiene products turned out to be
high involvement product for religious Muslim living in non-Muslim country due to the difficulty of
buying halal products. Gökarıksel and McLarney [58] stated that Islam is defined as modesty, thrift,
other-worldly devotion, spiritualism, and communitarianism, while consumer capitalism represents
self-indulgence, conspicuous consumption, this-worldly orientation, materialism, and individualism. In a
nutshell, providing the seemingly strong mediation effect of religiosity and conservativeness of religious
person, it is logical to receive halal certification and promote to religious segment.
2.3 Concept of beauty (beautiful women)
Beauty is an important cultural value. But it should be stressed here that we do not want to discuss
it in esoteric philosophical context but focus on beauty of appearance. Beauty and physical
attractiveness have always been emphasized as desirable and admirable characteristics of humans across
culture [59], [60], [61], [62]. While literature does not necessarily offer a clear definition of beauty in itself, it
has normally assumed a strong relationship between the standard of beauty and preference for
attractiveness [63]. Etcoff et al [60] confirmed that females perceived beauty and physical attractiveness
identically.
Beauty is a cultural construct and biased by consensus within a culture [63] [64]. Meanwhile, a
research stream has explored universal elements of beauty [63], [65], [66], [67]. The current study assumes the
concept of beauty nowadays in the middle of these two beliefs. For instance, Liu et al [65] observed white
facial skin to be a virtue in Asian countries and thus facial skin whitening products had recorded an
astonishing growth compared to the rest of the world. Meanwhile, an aspiration for a whiter skin can be
observed elsewhere in non-Caucasian societies, implying a global notion of beauty. Thus the huge
growth market of Asian whitening products reflected the regional concept of beauty and the global
concept of beauty [64].
Given the interest of this study, it is also important to understand how previous studies
characterized facial attractiveness among physical appearance. The literature views facial image as a
part of body image [68]. Etcoff et al [60] supported this view with the finding that whole physical
appearance, facial attractiveness, body weight and body shape were not likely to be perceived separately
by women. Another research line concentrates on facial attractiveness at defining physical attractiveness
[69], [70]
. They saw facial attractiveness was the most important among physical attractiveness. Indeed it
helped occupational success such as job selection [65], [71]. It further contributed to find desirable mate
partners (Wiederman and Hurst, 1998). As such, there are different conceptualizations of facial beauty in
the literature.
The concept of beauty is not necessarily restricted to physical appearance. It is a complicated
concept. Women evaluated their beauty from within such as happiness, kindness, confidence, dignity
and humour. These were more important than physical appearance to be beautiful [60]. Therefore we need
to take into account the multi-dimensionality of beauty. Existing strong consensus about the beauty
composition produces attractive bias in groups [63]. In other word, whether people focus on physical
appearance as a whole or put focus on facial beauty is different by culture. Thus, researchers interpret
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the importance of facial beauty differently [65]. Moreover, there may be difference about the construct of
facial beauty among women within a culture. For instance, some women perceive beauty in relation to
skilful makeup while other women see natural facial skin [73]. As described previously, advertising of
magazines in Asia includes cosmetics and facial beauty products more than clothes. Meanwhile,
advertising of magazines in the U.S. include clothes more. Thus, this results show that the concept of
beauty for Asian women may be more face conscious. Meanwhile, concept of beauty of the women in
the U.S. may be more body shape oriented [32]. In short, Asia women may tend to buy cosmetics and
facial care products more than clothes.
It is natural to expect religion as a dominant cultural force plays crucial role at forming the concept
of beauty yet the knowledge about religious influence on concept of beauty is limited, especially among
Muslim. The concept of beauty of Muslim women is usually discussed with reference to “Hijab.” Hijab
has been symbolized as Muslim Women’s oppression but the recent studies suggested that considerable
proportion of Muslim wearing Hijab found positive meaning of identity, respect, being away from
sexual objectification and freedom [75]. Dunkel et al [76] further reported that Muslim not wearing
traditional dress expressed the body image concern similar to Non-Muslim. This suggests that dress
preference can predict beautification behaviour.

3 Model Development
3.1 General discussion on the literature
The literature review provides us with the following implications. First, we documented the reason
of opacity of cosmeceutical products and then argued, despite the rise of cosmeceutical market in
ASEAN countries, the previous research did not investigate its purchasing behavior among Muslim
population. Therefore, examining the potential impact of religion can contribute to both practice as well
as academia. Second, the literature suggests religiosity affects wide range of constructs at least to some
extent so that test model should have to be carefully designed because potent causal relationship may
exist between religiosity and other independent variables. For instance, if religiosity affects every aspect
of human life, we can safely predict religiosity matter to cosmeceutical buying behavior by any means
as it mediates all human behavior. The constellation of cultural value system should have to be
explained. Form marketing perspective, it is more important to enhance particular stimuli moderated by
religiosity. Third, while the literature does not provide the evidence on the ideal concept of physical
attractiveness among Muslim. For instance, the personal conflict between social norm of modesty and
intrinsic desire of beauty pursuit [61] and traditional aspire for whiter skin might be a driving force of
cosmeceutical market growth [65] .
3.2 Proposal for potent complement predictors
Before arguing the model, we propose to include several variables worth to consider which are still
disputable or seem to need alternative interpretation when we incorporate religiosity.
3.2.1 Self- esteem
“Self-esteem is basic features of human which relates to self-awareness, emotions, cognitions,
behaviour, lifestyle, general health and socio-economic factors” (Chedraui et al, 2010, p.77). It is
evaluated image of self which reflects how much they like themselves (Zeigler-Hill & Jordan, 2010).
Self-esteem also fluctuates across life span. (Meier et al, 2011). More importantly in the context of this
study, self-esteem depends on the acceptance and appreciation received from others and thus high
self-esteem positively relates to a higher evaluation by others (Mares et al, 2010). People spend billions
of money for cosmetic in general for enhancing the attractiveness. So that low self-esteem may predict
facial care product purchase. Evidence suggests cosmetic usage increases self-esteem (Cash et al, 1994).
Surprisingly, only few studies (Nash et al, 2008) examined whether self-esteem predicts cosmetic
purchase behaviour, while low self-esteem was a significant predictor of cosmetic surgery, contrary to
Muise and Desmarais (Furnham and Levitas, 2010). One possible interpretation for this lack of
predictive power of self-esteem is a different perception of cosmetic surgery and functional skin care
products among women. Many people perceive cosmetic surgery is special and unnatural action (Hurd
Clark and Griffin, 2007). This study investigates the effect of self-esteem again with different sample to
see if the level of self-esteem may predict purchasing behaviour.
3.2.2. Sociocultural pressure
Sociocultural pressure measures subjectively perceived psychological pressure about appearance
and behaviour from others, mainly family, friends and media (Blowers et al, 2003). Women’s’ awareness
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of makeup as a part of grooming at work or societal norm which requires women to wear makeup can be
said sociocultural pressure (Sasayama and Nagamatsu, 1999). Muise and Desmarais (2010) studied
about relationship between sociocultural pressure and purchase decision toward cosmetics.
While there may be many entities producing pressure on women to undertake facial skin care, this
paper particularly focuses on pressure from mate (i.e. lover and husband) because previous research
does not shed light on it. Past studies had focused on the role of parents and peers in influencing
cosmetic purchasing decision (Weber and Capitant de Villebonne, 2002). Women thought that to have
higher physical attractiveness received higher recognition from men and given the importance of feeling
of happiness by marriage and love (Etcoff et al, 2004). Wearing cosmetic helps women have men’s
approach (Gueguen, 2008). However, once they get married, men may be motivated to initiate mate
retention behaviours for preventing their partners from being sexually unfaithful behaviour (Milner et al,
2009). If mate retention includes to pursue a wife not to enhance facial appearance, pressure from
husband may work in the way inhibiting women to purchase facial care product, not to press them to be
beautiful. Extant literature does not consider this reverse pressure on beatification behaviour. This logic
is consistent with traditional view on Muslim women’s oppression.
3.2.3 Aging anxiety
Aging anxiety is combining concern and dark side of loss in the process of aging (Slevec and
Tiggemann, 2010). Aging-anxiety mediates relationship between attitudes toward elders and experience
of themselves by aging (Lynch, 2000). Anxiety about aging varies across culture, age and gender (Yun
and Lackman, 2006).
However, the relationship between culture and perception of aging are still disputable. Levy and
Langer (1994) explained that Western societies have a negative view on aging while Eastern countries
accept aging because aging is associated with increased reverence and greater bearing within a society,
while Harwood et al (1996) rejected Asians’ positive view. Facial care products help keep youthfulness
of face. If aging anxiety is a function of physical appearance, people worrying about aging tend to
purchase facial care products. If positive view on aging in Asian countries holds, it may contradict the
fact that Asian market for functional facial care products dominates.
3.3 Purchase intention
We recommend using purchase intention as proxy of purchasing behaviour. Actually, researchers
used various concepts to study cosmetic products and personal care products. For example, they used
type of products, duration of usage and purchase frequency [26], consumers’ awareness toward cosmetic
products [5], and acceptance level [56], and purchase intention [28],[9],[74] It is the critical factor preceding
actual purchase decision behavior because intention is motivational factor which affects behavior [77].
More practically, our model deals with product type not actual product so that other settings of
dependent variable may cause misleading.
3.4 The model
Fignre 1 describes our current model to examine the religiosity influence. We assume all the
variables are equally framed by religiosity to some extent and endogeneity problem remains
theoretically. Our main interest is as follows.
Makeup, clothe l purchase intention

Cosmeceutical purchase intention

religious

Concealing(Veiling)

Less-religious

Centrality of facial beauty

Self- esteem

Fignre 1

Sociocultural
pressure

Aging anxiety

Conceptual Model Predicting Beautification and Fashion Product Purchasing Among Muslim
Women
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1. Whether dressing habit has relationship with Muslim’s focus on face
2. Whether religiosity moderate facial concern to facial skin concern
Of course, other variables might be potentially affected by religiosity, but we expect Muslims focus
on face, namely “centrality of facial beauty,” might be foundations for the control by the company with
some stimuli and for the base of further segmentation Wearing Hijab is not the duty for Muslim women.
Some women do it because of importance in life, others for fashion at least to some extent. In the latter
case, consumers shopping behavior become more balanced. Religious person want to be modesty and
try to keep their bare face beautiful. Although the findings are inconsistent, they may be relatively loyal.

4 Conclusions
This paper reviews the literature on cosmeceutical, religious influence on consumer behavior and
concept of beauty. The literature review provides us with the following implications. First, we confirm
the lack of research about cosmeceutical buying purchasing behavior among Muslim population. Second,
we argue the lack of empirical evidence which appropriately addresses potential mediation effect of
religiosity. Third, the literature does not provide the evidence on the ideal concept of physical
attractiveness among Muslim We then propose a conceptual model to investigate religiosity influence on
cosmeceutical purchase intention in relation to dressing. This will provide new insight into Muslim
beatification shopping behavior. Future research should sophisticate the proposed model as well as fill
the theoretical gap discussed in this paper.
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Abstract: In order to realize the full-scale sharing and free transaction, and on-demand-use of
manufacturing resource and capabilities in modern enterprise, networked manufacturing as a new
service-oriented manufacturing paradigm has been proposed recently. Networked manufacturing
paradigm is utilized to solve complex manufacturing issues, manufacturing and sharing services
resources and large-scale collaborative manufacturing. As a key issue in the networked manufacturing,
the dynamic matching algorithm for manufacturing service cell (MSC) and outsourcing manufacturing
task (OMT) is becoming very important. Solving MSC and OMT dynamic matching problem with
numerous constraints by using the traditional methods might be inefficient. In order to achieve fast,
efficient and accurate MSC, this research tries to discover, match and optimized select OMT, establish
the mathematical model, and describe the optimization process of MSC selection. To improve the
searching efficiency further, full connection topology based on base on domain ontology to modelling
MSC and OMT was adopted in the algorithm. In order to get the projection relationship between the
processing needs of OMT and the capability of manufacturing resources, according to the relationship of
manufacturing resources and information included in the manufacturing process, satisfaction model and
matching model are constructed. The results demonstrate the effectiveness of the proposed method for
matching complex manufacturing needs and manufacturing resources.
Key words: Networked manufacturing, manufacturing domain ontology, outsourcing, MSC, matching
algorithm, optimization selection

1 Introduction
The division of modern manufacturing is getting better and better. In order to get fast, high-quality
and low-cost production required by the market, more and more manufacturers are focused on their core
task through outsourcing certain manufacturing activities to more professional resources. Therefore,
how to find and optimize external social manufacturing resources to improve manufacturing capacity in
a larger scale is currently one of the most important issues to be addressed urgently for outsourcing.
In such situation, networked manufacturing paradigm is utilized to solve complex manufacturing
issues, manufacturing and sharing services resources and large-scale collaborative manufacturing[1][2].
Under the networked manufacturing environment, in order to achieve wider and more optimal
outsourcing, resources are virtualized describing and registered issuing according to certain standards.
Through public manufacturing service platform, these outsourcing resources can be found, matched and
selected on-demand by manufacturing companies for different needs.
Under the networked manufacturing environment, how to find the matched manufacturing
resources according to the performance of the manufacture of complex parts manufacturing tasks, the
precondition is to construct manufacturing capacity models. At present, most of the studies reported in
previous literatures are using collaborative manufacturing chain (CMC) to provide theoretical support
and platforms for inter-enterprise collaborative manufacturing. The method mentioned above exist some
problems as follows[3~6], a) there is no unified framework built in manufacturing resource model, and
only products, processes and certain resources are considered in the description of the manufacturing
capacity. Few researches study the integration of the three areas; b) the models of the product dimension
in manufacturing capability are mostly concentrated on product design. Few researches study product
(processing or machining) features modelling in the fields of manufacturing; c) other weaknesses such
as the lack of semantic information representation, information without uniformed formal specification,
ambiguities in resource information, the lack of automatic information integration integrate, difficulties
in inter-enterprise collaboration and information exchange, the lack of maximizing sharing and reusing
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of resources.
This study develops a manufacturing domain ontology (named as CMonto) based on the common
manufacturing knowledge[7]. CMonto explains the relationship of manufacturing organizations,
manufacturing resources, manufacturing activities and manufacturing objects. The manufacturing process
is actually focused on manufactured object, with the support of existing manufacturing resources and under the
control of manufacturing organization, manufacturing objects will be applied various manufacturing activities, its
shape will be gradually changed, a new level of manufactured objects will come out, and ultimately generate
finished or semi-finished products. In order to achieve the matching and optimization for MSC and OMT,

this research describe the optimization process of MSC selection based on semantic matching and
multi-objective evaluation fuzzy theory[8].

2 Problem Definition
In the section, the concept in the problem domain of the paper will be defined and depicted,
Definition 1 OMT set: a finite set Task  Taski | i  1,2,, m is defined as outsourcing processing
mission set. Taski is an independently complete manufacturing order which can be assigned to a
manufacturing services cell by manufacturing services needs of the enterprise, these orders have such
requirements about batch, quantity, time, part type, size, precision, materials and other property .
Definition 2 Manufacturing services cell set: A finite set MSC  MSCi | i  1,2, ,n is defined as a
whole MSC. MSCi is a certain specific manufacturing cell, which reflects the manufacturing process,
testing capabilities, and organizational management of the manufacturing services cell.
Definition 3 OMT-Manufacturing cell capacity relationship matrix: the possibility of manufacturing
services cell completed subcontractor representative tasks in the manufacturing and testing capabilities,
it can be written in a matrix form,
 r(Task1,MSC 1 ) r(Task1,MSC 2 )

r(Task2 ,MSC 1 ) r(Task2 ,MSC 2 )
R (Task ,MSC )  
i j




r(Taskm ,MSC 1 ) r(Taskm ,MSC 2 )

 r(Task1,MSC n )

 r(Task2 ,MSC n )




 r(Taskm ,MSC n ) i  (1,2,, m) j  (1,2,, n)
,
,
,

1,
MSCj have the ability to complete Taski
rTaski , MSC j   
 0，MSCj have not the ability to complete Taski .

Definition 4 The collection of candidate MSC: A finite collection is defined as

MSC 1(i )  MSC j | MSC j  MSC ,r(Task i , MSC j )  1,Task i  Task , which means meet the OMT Taski and

the needs of inspection capacity for the CCMSC.
Definition 5 OMT-MSC’s selection correlation matrix, which means the final selection of the most
optimal manufacturing services cell which can be written in the matrix form:
er(Task1,MSC 1) er(Task1,MSC 2)  er(Task1,MSC n ) 


er(Task2,MSC 1) er(Task2,MSC 2)  er(Task2,MSC n )
ER (Task ,MSC)  
i j








er(Taskm ,MSC 1) er(Taskm ,MSC 2)  er(Taskm ,MSC n )

， i  ( 1,2, ,m) , j  ( 1,2, ,n) ,

n

i  1, 2,3, ,m，
 er(Taski ,MSC j )  1

,

j 1

 1, MSCj is the optimail manufacturing servie cell to complete Taski
erTaski ,MSC j   
0，MSCj isn't the optimail manufacturing servie cell to complete Taski .

3 Solution Methodology
Collaborative manufacturing chain building process comes from conceptual model to a logical
model and then to the physical structure, it is also from product configuration to manufacturing task
decomposition tree and then to the specific instance of the process of manufacturing. The core process
includes modelling of MSC & OMT and the ability matching and selection with MSC & OMT.
3.1 MSC & OMT modelling method and formal description
A modelling method base on the domain ontology of MSC and OMT is proposed in the section. A
modelling method based on domain ontology has been carried out, enterprise resources and service
capabilities registered, fast and accurate resource discovery and partner selection are constructed. The
conceptual entities of the manufacturing domain ontology (CMonto) including manufacturing
organizations, manufacturing resources, manufacturing activities and manufacturing objects, which can
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utilize the knowledge representation of manufacturing fields. Based on this, the Protégé, a tool
developed by Stanford University, is used to establish a model consisted the functions of manufacturing
services cell and outsourcing tasks, then the method is validated through a case study based on formal
ontology CMonto manufacturing cell and manufacturing services of outsourcing task.
The relationship of manufacturing organizations, manufacturing resources, manufacturing objects,
manufacturing activities are described in Figure 1 (a), Figure 1 (b) shows how to build CMonto, in
Figure 1 (c) is the instance of MSC & OMT.

(a) The relation of Concepts in Domain Ontology

(b) Use the Protégé to build CMonto
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The Instance of MSC & OMT Based on CMonto
Figure 1 The Detail of MSC and OMT Modelling Process

As shown in Figure 1, each of abstract conceptual entities in the manufacturing domain ontology
CMonto contains a plurality of sub-concepts, and each sub-concept contains some specific relationship,
and each concept has its own properties, but there is a correlation between these properties, through
these concepts and relationships between concepts, attributes, and relationships, which form a
manufacturing complex knowledge description.
Corresponding to the manufacturing domain ontology CMonto, the descriptive model of the MSC
can be written as, RPMC  EP , MCP , MRAS , IRAS .
Here, EP (Enterprise_Profile) is the enterprises Overview of Manufacturing services cell. MCP
(Manufacturing_Cell_Profile) is the overview of Manufacturing services cell, which include the
production
type
and
the
information
of
integrated
service
capacity.
MRAS
(Machining_Resource&Ability_Set) is the set of manufacturing services cell’s Parts processing resources
and their ability, which is a combined set of parts processing and its ability. It can be written, MRAS   MRA ,
which MRA i means the processing resources and ability. IRAS(Inspection_Resource&Ability_Set) is
the set of the MSC’s part testing resources and its ability.
The descriptive model of OMT can be formed as, Task  TP, MOP, MARS , EIS .
Here, TP (Task_Profile) is the fundamental information of outsourcing tasks, including the mission
name, mission number, property, the keyword of mission, quantizes, expected delivery time, expected
costs and etc. MOP (Manufacturing_Object_Profile) is the basic information about the specific
manufacturing objects contained in outsourcing processing mission, including part structure type, part
dimensions, parts and materials, special handling requirements and other information. MARS
m

i

i 1
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(Manufacturing_Ability_Requirement_Set) is manufacturing resource capacity needs information
collection, which reflect the specific needs of the manufacturing tasks for outsourcing resources.
According to the above analysis, MARS can be further expressed as MARS  MFS or MARS  MAS.
EIS (Eveluation_Information_Set) include the specific requirements in human resources of
manufacturing cell, quality level, logistics Services, the flexibility of equipment and production, the
level of management, technical and qualification. EIS   EI , EIk is the specific requirement of
evaluation element.
3.2 The matching and optimization for MSC and OMT
Three-stage process model for the matching and optimization of MSC and OMT is given,
(1) Based on part machining and inspection capacity constraints of discovery and matching
For OMT Taski , according to the capability requirement of manufacturing resources, the MSC will
be processed and tested one by one, and determine the all possible MSC, these selected MSC will form
candidate MSC set MSC 1(i )  MSC j | MSC j  MSC ,r(Task i , MSC j )  1,Task i  Task .
(2) Service capacity sub-index evaluation of MSC
According to the service capability requirement of OMT Taski , determine the main evaluation
index and sub-index that influence the selection of MSC, quantify the sub-index, evaluate and analyse
the
candidate
set
of
manufacturing
services
cell
MSC 1(i )  MSC j | MSC j  MSC ,r(Task i , MSC j )  1,Task i  Task .
(3) MSC Service capacity evaluation
According to the OMT capability requirements and the result of sub-index, by use the method of
multi-objective planning methods, a number of indicators of the top of evaluation system are weighted
calculated,
candidate
manufacturing
services
set
MSC 1(i )  MSC j | MSC j  MSC , r(Task i , MSC j )  1,Task i  Task  is sorted, then the most optimal MSC MSCj
of finished OMT Taski is determined.
In the above mentioned process, if the comprehensive evaluation results do not meet the actual
needs of OMT Taski , the above 3-stage phases are needed to be adjusted dynamically. For example, it
may relax the requirements of MSC’s manufacturing capacity constraints in the first stage, or expand the
range of options. It may also adjust the factors of multi indicators comprehensive evaluation and fuzzy
model, and then it will make the selection parameters become more reasonable.
n

k

k 1

4 Illustrative Example
An example of milling parts is validated according to the theory given by section 3.
According to the OMT depicted in the example for the needs of capacity of manufacturing
resources, semantic similarity threshold (Sem) can be set at 0.68. Determine candidate MSC set, which
meet the Subcontractor parts machining and inspection ability denoted by MSC 1,MSC 2 ,MSC 3 ,MSC 4 . Next,
convened experts in the field of management, production and other aspects of the composition of the
evaluation team by outsourcing the processing needs of business, analytical applications of fuzzy AHP
will be applied to evaluate and select the comprehensive service capability of the candidate
manufacturing services cell.
Limited by the length, detailed process of the fuzzy AHP will not be given here. Consider the
impact of weighting factors, a comprehensive evaluation of the four candidate MSC evaluation matrix H
is established.
H  B  Wz'  B1

B2

B3

B4

B5

B6  Wz'

  0.28627, 0.216786, 0.254066, 0.242878

T

Then, MSC 1  MSC 3  MSC 4  MSC 2
That according to the comprehensive evaluation of experts in the field, the most suitable to
undertake the task of MSC were processed as follows, MSC 1 、 MSC 3 、 MSC 4 、 MSC 2 .

5 Conclusion
According to the specific ability of manufacturing resources of certain OMT and the needs of
organizational services capacity, the optimal MSC is chosen through multiple MSC which were phased,
multi-level, multi-index finding matching and evaluation. The proposed method in the paper is easy to
compute as it makes the complex problems modeling, quantitative.
Furthermore, based on semantic matching and multi-objective evaluation fuzzy theory,
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constraint-based MSC matching algorithm and fuzzy comprehensive evaluation algorithm and selection
algorithm are constructed. Thus, the corresponding evaluation index system of manufacturing cell is
built and finally examples of verification are carried out.

References
[1] Sophie D’Amours, Benoit Montreuil, Pierre Lefrancois, Francois Soumis. Networked manufacturing:
The impact of information sharing [J]. Int. J. Production Economics, 1999:58, 63-79
[2] Huibin Sun, Zhan Wang, Yingfeng Zhang, Zhiyong Chang, Rong Mo & Yang Liu. Evaluation
method of product–service performance [J]. International Journal of Computer Integrated
Manufacturing, 2012, 25:2, 150-157
[3] Jiaqi Yan, Kang Ye, Huaiqing Wang, Zhongsheng Hua. Ontology of collaborative manufacturing:
Alignment of service-oriented framework with service-dominant logic [J]. Expert Systems with
Applications, 2010:37, 2222-2231
[4] Vatcharaphun Rajsiri, Jean-Pierre Lorre, Frederick Benaben, Herve Pingaud. Knowledge-based
system for collaborative process specification [J]. Computers in Industry, 2010:61, 161-175
[5] Jan Morbach, Andreas Wiesner,Wolfgang Marquardt. OntoCAPE-A (re)usable ontology for
computer-aided process engineering [J]. Computers and Chemical Engineering, 2009:33, 1546-1556
[6] Jason J. Jung. Service chain-based business alliance formation in service-oriented architecture [J].
Expert Systems with Applications, 2011:38, 2206-2211
[7] K. G. Swift, J. D. Booker. Process selection: From design to manufacture (2nd Revised edition) [M].
UK: Butterworth-Heinemann Ltd, 2003
[8] Edwin K. P. Chong, Stanislaw H. Zak. An introduction to optimization (2nd Revised edition) [M].
Canada: John Wiley & Sons, Inc. 2001

·1396·

Proceedings of the 11th International Conference on Innovation & Management

The Dynamic Dependence Between Chinese Stock Index Futures
and Spot Markets: New Evidence Based on Copula Model*
Li Dan, Zhang Weiwei
School of Science, Wuhan University of Technology, Wuhan, Hubei, P.R.China, 430070
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Abstract: Time-varying copula models are built by employing a nonparametric estimation method for
the marginal distributions and a parametric method for the copula functions based on the interest data of
China index futures and spot, and dynamic dependence of stock index futures and spot is measured by
those dynamic models. The empirical results show that, the time-varying t-copula model is the relatively
best of all; analyzing the evolution equation of the time-varying dependence parameters, the two
markets have the ability of mutual adjustment, also have stronger positive and symmetric tail
dependence with a certain degree of persistence.
Key words: Kernel density estimation; Time-varying copula; Dynamic dependence; Evolution equation

1 Introduction
In order to provide investors with a means to hedge against risks when investing in the stock
market, China Financial Futures Exchange (CFFEX) launched a mock trading on Oct. 30, 2006 for CSI
300 Stock Index Futures (hereinafter referred to as the “futures”), which were listed and traded on Apr.
16, 2010. CSI 300 Index Futures Contract was the first financial future product formally launched in
China and it opened a new era for China's securities market. However, it's notable that there were steep
falls and rises in the securities market at the early age of the Index Futures, causing many scholars to
wonder about the dependencies between the index futures market and the stocks market. Therefore, this
paper will measure and analyze the dependencies between the Index Futures and CSI 300 Stock Indexes
(hereinafter referred to as the "spot") to have a clearer and deeper understanding of the dependency
structure between the index futures and spot in China.
The study on the dependence between markets is not only an important subject in the field of
financial engineering, but also a key to portfolio, asset pricing and risk management. The Embrechts
(1999) pointed out that there were certainly many potential limitations in the traditional correlation.
Furthermore, since there are many factors affecting the financial variables that make the conditional
variance of financial sequence change over time, so the correlation model also changes over time,
showing a “time-varying characteristic”. Therefore, the correlational studies in the view of static or
linear correlation will not be able to keep up with the statistic analysis for the constantly changing
financial data at present.
There are many advantages of measuring dependencies between variables with a copula model.
Firstly, it has a wider applicability. In addition to the linear dependencies, it can also be used to measure
non-linear dependencies and dependencies of variables don’t follow the normal distribution; Secondly, it
is statistically stable. Usually abnormal data values have a significant influence on the linear dependence
parameters, but the dependence parameters measured with a copula model are very stable and have
strong resistance against fluctuations caused by abnormal values; lastly, it has more adequate
expressions for the dependencies. In fact a copula model is the joint distribution of random variables, so
the appropriate copula model can fully reflect the dependency structure between random variables and is
useful in deriving other measurements, including Kendall rank dependence coefficients, Spearman rank
dependence coefficients and tail dependence coefficients. This paper will use sample data to construct
the copula models, and choose the appropriate model to measure the dependencies between the Index
Futures and Indexes.
To the best of our knowledge, the study on dependence between Chinese stock index futures and
spot based on copula is not many, and the research based time-varying copula was much less. The
existing literature on dependence has mainly focused on developed markets and commodity futures.
Zhou and Gao (2012) use SJC-copula to estimate the tail dependences of six major global markets (U.S.,
U.K., Japan, Australia, Hong Kong and Singapore). Michelis and Ning (2010) investigates the
*
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dependence structure between the real Canadian stock returns and the real USD/CAD exchange rate
returns, using the SJC-copula function. Hafner and Reznikova (2010) consider the dependence
parameter of the copula is allowed to change over time in a nonparametric way. Xu and Wang (2011)
build a dynamic copula model to solve the financial market risk management problems. Doman and
Doman (2013) investigates changes in the dynamics of linkages between selected national stock markets
during the period 1995-2009. Hafner and Manner (2012) propose a new dynamic copula model in which
the parameter characterizing dependence follows an autoregressive process. Samitas and Tsakalos (2013)
employ copula functions to investigate the correlation dynamics among the Greek and European
markets during the recent debt crisis.Dajcman (2013) analyses dynamic tail dependence between the
returns of the three largest Central and Eastern European (CEE) stock markets and two major Eurozone
stock markets. The existing literature on dynamic dependence has mainly focused on developed markets
and commodity futures.
China’s financial futures market is developing, and the literatures relating to our financial futures
mainly focused on below two aspects, the one is about the comparison of our stock market before and
after the establishment of the Index Futures market, and the other is about whether China's index futures
have realized the financial function as a financial product. However, currently, there are few literatures
available concerning the study on dynamic dependence between China's finance futures and spot with
the time-varying copula function. Therefore, this paper measures and analyzes the dynamic dependence
between the two different markets of China’s index futures and spot based on the time-varying copula
model, to figure out the dynamic dependence features and levels between these two financial markets

2 Model Specifications
The copula first appeared in literature of Sklar in 1959, and it showed that a joint distribution
function would be decomposed into a marginal distribution of each random variable and a special
distribution function, namely the connection function, also known as the copula function, which can not
only reflect the correlation structure between variables, but also the existence of unique function after
determining the marginal distributions of the variables. And this is the famous Sklar theorem.
Patton (2006) firstly studied the time-varying copula model, and put forward that the dependence
parameters in the bivariate normal copula model would be described by ARMA model, and it was
named as time-varying dependence coefficient and its general form shows as below:

t   (    t 1  a 

1 q 1
  (ut i ) 1 (vt i ))
q i 1

(1)

x

 ( )  1  e , the introduction of this function ensure  t in (-1,1). And  ( ) is the
where 
1  e x
inverse distribution of standard normal distribution. ut , vt are sequences resulting from the probability
1

integral transform of observation sequence,

1 q 1
  (ut i ) 1 (vt i ) is exogenous variables of the
q i 1

model, the lag order q can be chosen according to the characteristics of the data (hereinafter q=10).
Similarly,the evolution equation of time-varying dependence coefficient of time-varying t-copula model
is as follows:

t   (     t 1  a 

1 q 1
 T (ut i ; )T 1 (vt i ; ))
q i 1
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where T ( ; ) is the inverse distribution of standard t distribution with degrees of freedom  .
Rotated Gumbel copula is corresponding survival function of Gumbel copula:
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SJC-copula model is built by two tail correlation coefficient, Patton (2006a) present the following
evolution equation of tail dependence:

 tL  (    tL1   ut 1  vt 1 ) ,

(5)

 tU  (    tU1   ut 1  vt 1 ) ,

(6)

L

U

where

L

L

U

U

 =(1  e  x ) 1 is Logistic transformation,to ensure  U， L always in (0,1).

In fact, many dependence measurements can be derived from copula models. Let F ( x)， G ( y )
denote, respectively, the marginal distributions of the random variable X , Y , C (u , v) denotes the
corresponding copula model in which u  F ( x), v  G ( y ), u , v  [0,1] ,and Kendall's rank correlation
coefficient k , Spearman rank correlation coefficient s , up-tail and low-tail correlation coefficient
U , L can be calculated by the copula model according to the following equations (7),(8),(9),(10):

k  4

1 1

 C (u, v)dC (u, v)
s  12   uvdC (u , v )  3

(7)

0 0
1 1

0

(8)

0

Cˆ (1  h,1  h)
h 1
1 h

(9)

Cˆ (h, h)
h 0
h

(10)

U  lim P[Y  G 1 (h) | X  F 1 (h)]  lim
h 1

L  lim P[Y  G 1 (h) | X  F 1 (h)]  lim
h 0

where Cˆ (u , v)  u  v  1  C (1  u,1  v) .

3 Data Descriptions
This paper selects daily trading data of CSI 300 stock index futures and CSI 300 Index starting
from April 16, 2010 to October 30, 2013, totally 855 sets of data, among which the adopted data of
stock index futures is the continuous data of the month, for it not only reflects the recent latest trend of
stock index futures, but it also the most close to the price of the maturity date, as well as the most active
data.
In this paper, the p1,t , p2,t and t  1, 2, , T represent the closing price of the stock index
futures and spot sequence for the day respectively, while the r1,t , r2,t express stock index futures return
and stock return sequence separately, that is ri ,t  (ln pi ,t  ln pi ,t 1 )  100, i  1, 2 .
It can be seen from the statistical characteristics in Table 1 as well that the corresponding P value of
the statistics Jarque-Bera (JB) is far less than the test level 0.05 and 0.01, and thus the two return
sequences both are not follow normal distribution.
Table 1 Summary Statistics
Std.Dev.
Skewness
Kurtosis

T

Mean

futures return

854

-0.0417

1.46

-0.1089

spot return

854

-0.0389

1.42

-0.1877

J-B

P value

6.05

333.59

<10-4

4.86

128.66

<10-4

One of the most important properties of the copula function is to decompose the joint distribution
into the marginal distributions and the dependence structures between the variables separately, so
different methods can be used to estimate the marginal distributions and the copula function. And the
semi-parametric estimation method mentioned in the paper means to determine the marginal
distributions with non- parametric method, and estimate the copula function with parametric method.

4 Empirical Results
4.1 Marginal distributions of futures and spot
The marginal distribution fitted by the non-parametric kernel density estimation can more truly
describes the characteristics of obvious leptokurtosis of the financial asset returns when comparing to
the normal marginal distribution, in addition, its fitting degree is higher than that of the empirical
distribution function and GARCH model. Therefore, the non-parametric kernel density estimation is
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applied to fit the marginal distribution functions of stock index futures and spot separately in this paper,
and the Kolmogorov-Smirnov (K-S) non-parametric test method is used to test kernel density
estimation.
According to the results of K-S test in Table 2, the corresponding P-value of test is much larger
than the critical test values 0.05 and 0.01, and thus there is not sufficient evidence to reject the null
hypothesis, and it can be inferred that the marginal distribution assumption for the stock index futures
and spot returns is correct. Therefore, it can be considered that the returns of the stock index futures and
spot are both follow the distribution obtained by kernel density estimation.
Table 2

K-S test of Marginal Distributions for Futures and Spot
K-S statistics
K-S P-value

spot return

0.0213

0.8264

futures return

0.0189

0.9143

Conclusion

no evidence to reject the
null hypothesis

4.2 Estimation of the parameter
In this paper, four representative copula functions are chosen to construct the corresponding
time-varying copula models, among which the dependence characteristics of Normal-copula function is
symmetric and no tail dependence; the characteristics of t-copula function is symmetric and double tail
dependence; the characteristics reflected by Rotated Gumbel’ copula function is asymmetric and single
tail dependence; while the characteristics of SJC-copula function is asymmetric and double tail
dependence. Based on the mentioned four copula functions above and the corresponding evolution
equation of the time-varying parameters (1), (2), (4), (5) and (6), time-varying copula models are
constructed in the following text.
The maximum likelihood estimation (MLE) is an effective method for estimating the model
parameters. This paper used such a method to estimate the marginal distribution and copula function in
stages. Table 3 shows the details of the estimation results of the four time-varying copula models:
Table 3

Time-varying Copula Model Estimations

copula Type

Normal

Rotated
Gumbel

SJC

t

Likelihood (AIC)
(BIC)

Parameters



5.00



-0.8553



-0.6577



3.11



-0.1861



-4.85

L
L
L
U
U
U





949.54
(1899.08)
(1899.06)

944.37
(1888.74)
(1888.72)

1.56
0.0058
-0.0008
1.72

963.27
(1926.53)
(1926.50)

-0.0004
0.0127
5.00
-0.1664
-1.16

984.42
(1968.84)
(1968.81)

3.79

A simple and reliable way to select a better fitting model is to compare the values of the
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log-likelihood functions, that is to say, the maximum likelihood for the time varying copula model is
supposed to a relatively good fitting. Considering that there are different numbers of parameters in the
different time varying copula model, this paper considers the values of the log-likelihood functions,
Akaike Information Criterion (AIC) and Bayesian Information Criterion (BIC) to select the appropriate
time-varying copula model. Comparing the values of the log-likelihood functions, AIC and BIC in Table
3, the time-varying T-copula model is the optimal one of the four time-varying copula models. The
concrete form of the T-copula model of the stock index futures and spot estimated by Table 3 is shown
as follows:


 2


 2
T  ut  T  vt 
x 2  y 2  2 t xy 
1

C  ut , vt , t ,  = 
- 2 1   2 1   1   2  dxdy
-
t
t 

10
1
t   (5  1.16 t 1  0.1664   T 1 (ut i )T 1 (vt i ))
10 i 1
1

1



(11)



(12)

T1 ( ) represents the inverse distribution distributed by standard t with degree of freedom  ,
the estimated value of the  in the model is 3.79, and ut , vt represent the value of a probability
where

distribution obtained based on the above-mentioned kernel density estimation for the return sequences
of the stock index futures and spot r1,t , r2,t respectively, while t is time-varying dependence
x

coefficient. The purpose to introduce the function

 ( )  1  e is to ensure  lies within the

t
1  e x

interval of (-1, 1).
4.3 Degree of dependence
With time-varying t-copula models (11) and (12), and formulas (7), (8), (9), and (10), we can
calculate the linear dependence coefficients between index futures and spot (mean value of time-varying
dependence coefficients), Kendall and Spearman rank dependence coefficients, and tail dependence
coefficients, as shown in Row 2 of Table 4. Meanwhile, according to the observation of 854 pairs of
sample data we can calculate the linear correlation coefficients, Kendall and Spearman rank correlation
coefficients, as shown in Row 3 of Table 4.
Table 4
Pearson

Dependence Coefficients
Kendall

Spearman

Tail

based on copula model

0.9427

0.7784

0.9345

0.7168

based on sample

0.9463

0.7826

0.9258

*

It can be seen that the dependence coefficients calculated with the copula model are almost the
same with the sample dependence coefficients, and this just shows that the fitting model is good. The
time-varying dependence coefficients and rank dependence coefficients are both above 0.7. Through the
copula model we can also calculate the value of the tail dependence coefficients between the stock index
futures and spot, which is 0.7168, which indicates that it has obvious positive, nonlinear, and dynamic
dependences between the index futures and spot. Based on the characteristics of the joint distributions,
we can tell such dependences are symmetric and with fat tail dependences. The tail dependency
indicates that if there's a steep rise or fall occurring to the price of any one of the financial products, the
same rise or fall will occur to the other variable. However, the tail dependency is 0.7168, which is lower
than the overall average dependency of 0.9427, which is to say that the dependency dependences will
get weak when returns of the index futures and spot are in extreme circumstances. To some extent,
China's finance futures may play a remarkable finance function as a tool to hedge against risks, but
when there are steep rises and falls in financial markets, as a result of lower dependency corrections its
ability to hedge risk may be affected.
4.4 The characteristics of dynamic dependence
The measurement of dependence obtained from time-varying copula model is not only a numerical
value, but also an evolution equation (12) that can get the dynamic dependences. The dependence
parameter t , t  1, 2, , T of stock index futures and spot at each sample point can be calculated by
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estimated time-varying T-copula model (11), (12), the sequence diagrams of

Figure 1

t
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are shown in Figure 1.

The Sequence Diagram of Time-varying Dependence Coefficient

In the equation (12), the persistence of dependence coefficient can be captured from the coefficient
of  t 1 , the coefficient is -1.16 is not equal to 0 significantly, which shows the persistence of the
dependence between the two markets exist to some extent. The mean value, which is the sum of the
1
1
product of the lag of 10 order term T (ut i ; ) and T (vt i ; ) , reflects the changes of the
dependence between the two markets, of which the dependence coefficient can be interpreted as the
conditional dependence between the previous 10 periods and the current period, the negative coefficient
-0.1664 exactly reflects the fluctuating situation of the returns’ dependence between the two markets,
and the ability of mutual adjustment do exist between financial markets, such a adjustment makes the
dependence between stock index futures and spot stock fluctuate around the mean value within limits,
rather than continually enhance or weaken, which is consistent with the actual situation of financial
market.

5 Conclusions
As the first financial futures officially launched in China, the dependence between the stock index
futures and spot has been studied from the perspective of the linear or static dependence only in most
literatures at present. Based on the data since the stock index futures have been formally listed, this
paper measures and analyzes the dynamic relationship of returns between stock index futures and spot
with time-varying copula model. The research shows that a dynamic dependence exists between the first
financial futures market and spot market in China, which has the characteristics of persistence and fat
tail to a certain extent, but since the ability to "mutual adjustment" exists between the financial markets,
the dependence will remain around the mean value rather than enhancing or weakening persistently.
However it doesn’t work all the time, especially when a large fluctuation occurs in the spot return, the
dependence between the two markets will be weakened sharply, and the hedge efficiency of the financial
futures will be reduced correspondingly. It is thus obvious that more perfect and sustainable
development will be demanded for our financial futures market in the further.
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Management Team Heterogeneities Affecting Corporate Performance
Yuan Qinglin1,2, Hong Shanshan2,3
1 School of labor and human resources, Renmin university of China, Beijing, P.R.China, 100872
2 Business school, Gannan normal university, Ganzhou, P.R.China, 341000
3 Zhujiang college, South China agricultural university, Conghua, P.R.China, 510900
(E-mail: yuanqinglin3696@sina.com)
Abstract: Relying on data of 463 listed companies from 2011 to 2012 in shenzhen small and
medium-sized enterprise board, we studied the correlation between TMT heterogeneities and corporate
performance, and analyzed the moderator effect of industry dynamic on the relationship between them.
Results indicate that the TMT age heterogeneity is significantly negative correlated with corporate
performance, the heterogeneity of education background is significant positive correlation with
corporate performance, but the effect of term heterogeneity affecting corporate performance is not
verified. The interaction between industry dynamic and the age heterogeneity has positive effect on
corporate performance, and the interaction effect between industry dynamic and education background
or term heterogeneity on corporate performance is not verified. Then deeply analysis and discussion are
made in the end, and we also puts forward some relevant management strategies.
Key words: Top management team(TMT); Heterogeneity; Enterprise performance; Industry dynamic

1 Introduction
Top management team undertakes formulating and implementing strategies of an enterprise, and
plays a vital role in the production of enterprise performance and corporate development. In 1984, the
upper echelon theory was proposed by Hambrick and Mason, and the demographic concept in which age,
career path, career experience, education level, and social-economic base are included, was introduced
to the studies of relationship between TMT and corporate performance for the first time. The subsequent
studies were mainly carried out from the direction effects, mediator and moderator effects of the
relationship between them. In aspect of moderator effects, studies were mainly carried out from the
influences of moderator-type variables like industry characteristic, diversity of culture and other
variables. For example, Keck S. L. selected corporations from different industry backgrounds as samples
in 1997. He found that the TMT of short term and high heterogeneity were more likely to play a positive
role in the environment of fierce competition, and the TMT should have a higher degree of external
environment adaptability, therefore the corporate financial performance would tend to be better. Sun
Haifa, a Chinese scholar, selected Chinese information technology and textile industry as samples in
2006. He found that there were significant differences on the relationship between corporate
performance and composition characteristics of the TMT in different industries. Using the case of
Chinese small and medium-sized enterprise board listed companies, this study analyzes the moderator
effect of the industry characteristics on the relationship between TMT heterogeneity and corporate
performance. We will study the influences between TMT heterogeneity and corporate performance
under the moderator effect of the industry characteristics from a new perspective, named industrial
dynamic. The samples are Chinese small and medium-sized enterprise board listed companies, they have
a higher marketization degree and more obvious industry dynamic characteristics.

2 Model and Hypotheses
The upper echelon theory was proposed by Hambrick and Mason in 1984. They pointed that
different cognitive basis, values, insight of TMT members, and interaction process of these
characteristics will affect the strategy choice and performance of a company. The above characteristics
are often difficult to be measured, so the researchers use population characteristics to replace the
personal qualities. Hambrick and Mason (1984) considered that the TMT had several important features,
such as age, function, work experience, education level, social economic background, financial
condition etc. In 1996, Hambrick and some other people observed TMT heterogeneities from three
perspectives such as professional experience, education background and term. In 2002, Carpenter
selected education background and team term to reflect TMT heterogeneities. Chinese scholars such as
Wei Liqun selected age, education background and professional source to define TMT heterogeneities.
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In one word, scholars generally choose heterogeneities of team age, education background and term as
independent variables to study the relationship between them and corporate performance, the same to
our study.
Hambrick and Mason(1984) put forward that the relationships between the length of the TMT term
and corporate performance should be different under different environments based on the upper echelon
theory. Keck(1997) found that short term TMT had higher efficiency in fiercely changing environment,
and the higher the degree of adaptability between the composition of the TMT and the external
environment cooperation was, the better corporate performance would be. In 2008, Jia Dan studied the
influences between TMT heterogeneity and corporate performance in different industry backgrounds.
Through empirical analysis, she found that the TMT heterogeneity was positively related to corporate
performance in industries of weaker competition, and it was just to be the opposite in industries of
stronger competition. That is to say, different industry characteristics have significant effect to the
relationship between the TMT heterogeneity and corporate performance. In 1996, Day proposed the
concept of dynamic competition. He thought that economic globalization accelerated resource flow, and
because of the rapid development of science and technology, the interactive speed of competition among
rivals greatly improved, coupled with the diversification of consumer preferences, which caused the
competition environment of enterprises more and more complex. However, in addition to be affected by
the global economic environment, Chinese enterprises also face tough excessive competition in
industries caused by uncertainties of economic transformation and upgrading, which makes the dynamic
of industry environment faced by Chinese enterprises more evident. Therefore, it is a good condition in
China to study the industry dynamic moderator effect on the relationship between TMT heterogeneities
and corporation performance.
Industry dynamic

Age heterogeneity
Corporation performance

Education heterogeneity

Tenure heterogeneity

Figure 1

Concepts Model

2.1 The correlation between TMT heterogeneities and corporate performance
2.1.1 Age heterogeneity
TMT age heterogeneity refers to the diversity of TMT members' age. Bantal and Jackson (1989)
considered that the older the average age of TMT was, the more conservative they appeared, which led
the enterprises to loss market opportunities and affect corporate performance then. Bantal and Jackson
(1989) also considered that the smaller the average age of TMT was, the more adventurous they tended
to be, and high risk meant high return. Hambrick and Mason (1984) considered that the TMT having
heterogeneities meant it's team members having difference on cognitive basis and having different
opinions on the same issue. They thought that TMT of high age heterogeneities would lead to low
decision-making efficiency, which could make enterprises loss opportunities, thus they would unable to
occupy dominant position in competition for a long time and the corporate performance would be
negatively affected. On the contrary, the lower age heterogeneity is, the more similar behavior style of
members will be. Thus, the team members are easy to communicate with each other and it is easier to
improve cohesion. We suppose that:
H1: TMT age heterogeneity of Chinese small and medium-sized enterprise board listed companies
should be negatively related to corporate performance.
2.1.2 Educational background heterogeneity
Education background refers to a person's education level and professional background, and TMT
education background heterogeneity refers to the diversity of TMT members’ education level. Hambrick
and Mason (1985) considered that the educational background heterogeneity of TMT members meant
the differences of cognitive basis, and the heterogene educational background team members will have
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different views of some questions, which is helpful for TMT to improve system thinking ability to solve
complex problems. Amason and Sapienza (1997) thought that educational background heterogeneity of
TMT could help improve the quality of decision making, because this type team members could analyze
more complex problems from different dimensions. In addition, high education background
heterogeneity TMT have a wider range of cognitive resources and contain a broader field of knowledge
and more external links. Simth and Tushuman (2000) also proposed that educational background
heterogeneity provided diversified information for TMT, and increased to understand the nature of
phenomenon deeply, which could improve the quality of strategic decisions and corporate performance.
We suppose that:
H2: TMT education background heterogeneity of Chinese small and medium-sized enterprise board
listed companies should be positively related to corporate performance.
2.1.3 Term heterogeneity
The term of TMT is the time of top managers as a group member working together. TMT term
heterogeneity refers to the diversity of top managers' term lengths. Zenger and Lawrence (1989) thought
that the term length could affect the quality and depth of communication in TMT. Michel and Hambrick
(1992) thought that the longer the term of TMT members was, the more cohesive of the members and
the more common cognitive structure would be. The higher the term heterogeneity of TMT was, the
increaser the harmful conflict of team members would be, which was adverse to form a good
communication mode and affect the improvement of corporate performance. In contrary, low term
heterogeneity suggested that top managers had experienced the same enterprise development stage, and
were familiar with each other's expression ways. The lower the term heterogeneity of TMT was, the
more smooth communication of members and the higher integration level of teams would be, which
could help improve the corporate performance. We suppose that:
H3: TMT term heterogeneity of Chinese small and medium-sized enterprise board listed companies
should be negatively related to corporate performance.
2.2 The industry dynamic moderate the relationship between TMT heterogeneities and
corporation performance
Zhang ping (2007) argued that in fierce competition, it was important for corporation to improve its’
adaptability to the complex environment and innovative rivals. In high dynamic industry environment,
TMT is required high cohesion to form a quick and efficient decision making to maintain
competitiveness of a enterprise. So that it makes the enterprise keep good performance. In dynamic
environment, the high TMT age heterogeneity leads to low level of integration, and due to TMT make
decisions for a long time, which makes an enterprise missed its' opportunities. We suppose that:
H4a: In relationship between TMT age heterogeneity and corporation performance, industry
dynamics plays a moderator role, and high industry dynamic will strengthen negative correlation
between TMT age heterogeneity and corporation performance.
TMT Education background heterogeneity means that TMT members will have more sources of
information and management skills. When facing external environment, this kind of TMT can have a
more clear judgment, and can make decisions quickly to ensure competitive advantage in the market.
However, when high education background heterogeneity TMT facing with a high degree uncertainty of
environment, team members spent on reaching a consensus and having an effective decision making will
be longer. It is difficult to meet the speed requirements of dynamic environment on group decision
making. This kind consensus of TMT are unable to quickly adapt to the changing environment, and it
has negative influence on an enterprise performance. We suppose that:
H4b: In relationship between TMT education background heterogeneity and corporation
performance, industry dynamics plays a moderator role, and high industry dynamic will weaken positive
correlation between TMT age heterogeneity and corporation performance.
TMT tenure heterogeneity means the diversity of TMT members' term lengths. Different TMT
tenures have different term lengths. It also means that TMT members have different level of
understanding each other. Low tenure heterogeneity is easier to reach a consensus. Different term length
for TMT members means different experience from each other, and their understanding of company
status and development direction are different. This difference will lead to harmful conflict. High
industry dynamic will increase the difficulty of responding to competitors for TMT, and it brings more
negative effects, which will lead bigger pressure for the TMT to cope with the complexity of
environmental. We suppose that:
H4c: In relationship between TMT tenure heterogeneity and corporation performance, industry
dynamics plays a moderator role, and high industry dynamic will strengthen negative correlation
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between TMT tenure heterogeneity and corporation performance.

3 Data and Methodology
3.1 Samples
We select small and medium-sized board corporations which list in shenzhen stock exchange
before December 31, 2011 as research samples. Due to the lagged affect of TMT heterogeneity effect on
corporate performance, the independent variables data and control variables data are selected at the end
of 2011, and corporate performance data is selected of 2012. In addition, in order to minimize the
adverse effects of sample selection on the results, we eliminate some inappropriate samples, including (1)
kick out the financial sector, and public utilities industry companies, because of the nature of these two
industries is significantly different from other industries; (2) kick out the company which TMT members
change in more than one third from 2011 to 2012. Because the major change of team members will
affect the results stability; (3) kick out the companies which TMT members information is not
completely. Then, 463 listed companies meet the requirements of this study. The data of this study is
from CSMAR China research database of shareholders of listed companies, Chinese listed companies
financial indicators analysis database, and the cninf information network. We use statistical software
Spss20.0 to make descriptive statistics and correlation analysis, and use multiple regression analysis to
test hypothesis. In multiple regression process, we adopt forced method to verify these hypothesis. First
of all, analyzing the control variables; secondly to join the independent variable; in order to avoid
collinearity problem, we adjusted variables and centralized independent variables, and input the
multiplication item of these two variables and analysize its moderator effect.
3.2 Measurements
3.2.1 Dependent Measure
The dependent variable of this study is corporate performance. In previous studies, scholars tend to
use return on assets, tobin Q value or added value as the indicators of corporate performance. And the
most researchers use ROA and ROE as the appraisal indicators of corporate performance, we also use
these.
3.2.2 Independent Measures
We select TMT heterogeneities of age, education background, term as independent variables. The
measurements of heterogeneities mainly include the following methods, such as standard deviation,
variance, standard deviation coefficient, and Herfindahl - Hirschman index(HHI for short). Standard
deviation is used to study on statistical distribution in probability statistics, and variance is used to
describe discrete degree of random variables. Zhang ping (2005) argued that standard deviation
coefficient was a relatively constant index when measured continuous data, it was superior to the
standard deviation and variance. HHI is often used to measure heterogeneity. degree of category type
variables Because of age heterogeneity and tenure heterogeneity are continuous variables, education
background heterogeneity belongs to category type variables, so we adopt standard deviation coefficient
to measure age and term heterogeneity, and education background heterogeneity is measured by HHI.
3.2.3 Moderator variable
In 2006, Gong Kaisong used HHI index to rank the industry competition degree of China. In 2009,
Yang Xingquan made a study of Chinese industries characteristics and product markets. He used HHI
index to reflect the market competitive degree of different industries. In general, HHI index has been
widely used in measuring dynamic competition of industries Therefore this study will also take HHI
index to measure industry dynamic. The calculation formula of this index is, HHI=Σ（Xi/ΣXi）2. The Xi
refers to the sale of a company (in this study, it is the main business income). According to the practice
of the general standard in America, the industries can be divided into three categories, the first is
monopolistic competition industry (HHI value is greater than 0.18); The second type is normal
industries (HHI is between 0.05 to 0.18); The third category is competitive industry. (HHI is less than
0.05)
3.2.4 Control Variables
We consider the factors that influence the relationship between independent variables and
dependent variable, as control variables. It mainly includes company size, team size, average age,
average education level and average tenure.
Bigger company means that it has more resources, and it has greater impact on corporate
performance. We use natural logarithm of the number of employees to measure company size.
Bigger team size means that it may be higher probability for team members to have different
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opinions, and it will have greater adverse impact on decision making speed and quality. It even make an
enterprise unable to cope with rapidly changing business environment, which will affect the corporate
performance. We adopt the number of team members to measure team size.
When using the standard deviation coefficient to measure TMT heterogeneities of age and tenure.
The average age and average tenure of the TMT are standard control variables. The average age refers to
average age of the team members.
The average education level directly determine the knowledge, skills and understanding ability of
TMT. It affects the heterogeneity of education background. We take the average of all executive team
members education background to measure the average education level.
TMT longer tenure means that the team members understand company's present situation and the
development direction, it can promote the enterprise performance improvement. TMT average tenure
refers to the average working period for TMT members before the end of 2011.

4 Results
4.1 The descriptive statistics of variables
Table 1
Variables

Descriptive Statistics

ROA

ROE

Csize

Tsize

Aage

Aedu

Aten

Hage

Hedu

Hten

Indus

The average 0.033

0.050

7.760

12.058

45.216

2.963

3.063

0.165

0.586

0.197

0.158

0.030

0.081

3.172

3.596

0.506

0.746

0.046

0.113

0.346

0.148

The
variance

0.022

From table 1 descriptive statistics of variables, we can get the average team sizes is around at 12
people, TMT average age is about 45, TMT average education level is undergraduate, TMT average
tenure is more than 3 years. The variances of all variables is in low level. We then concluded that the
sample TMT members generally served an enterprise is not long.
4.2 The regression analysis
Table 2
Variables
Control variables
Csize
Tsize
Aage
Aedu
Aten

Regression Results for TMT Heterogeneity and Corporate Performance
ROA
ROE
Model 1
0.095*
-0.093
-0.025
0.140**
0.025

Model 2
0.097*
-0.116*
-0.022
0.136*
0.032

Independent
variables
Hage
-0.122*
0.097*
Hedu
Hten
-0.040
0.181
R2
0.229
0.133
0.152
△R2a
F Value
3.085**
3.134**
Note. N=463. *** p<0.001; ** p<0.01; * p<0.05. a changes in R2,
Two-tailed test.

Model 1

-0.074
-0.038
-0.067
0.166***
-0.004

Model 2

-0.060
-0.059
-0.050
0.155**
-0.007

-0.138**
0.048
0.061
0.206
0.257
0.143
0.166
4.061***
4.026***
model 2 was compared with model 1.

Table 2 is regression results for the TMT heterogeneity and corporate performance. Before
regression analysis, we need to detect whether there is a linear problem. The tolerance value is greater
than 0.5, and VIF is less than 10. They are both in a reasonable range, so the linear problem is not exist.
Through the regression result, the F values of model 1 are significant, the corresponding P values are
less than 0.01.The F values of model 2 are also significant, and they are much higher than model 1, the
corresponding P values are also less than 0.01. The R2 and △R2 values of model 2 are also much higher
than model 1. Then we can conclude these two Models are all effective, model 2 are in a good
coincidence than model 1, the explanation power is gradually increased.
From table 2 we can get that the control variables have an impact on corporate performance.
First,the larger the company size is, the more beneficial to raise the corporate performance are. In model
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1, corresponding regression coefficient for Csize is 0.095, and corresponding significance level is below
than 0.05. The results of this study conform to the current situation of Chinese small and medium-sized
enterprises, their processes to become bigger and stronger is their development steps. Company size will
increase gradually with corporate performance, because a large company has more resources to promote
it's business. Second, the higher the TMT average education level is, the better company performance
will be. TMT education level is beneficial to the company performance improvement. From model 1 in
table 2, corresponding regression coefficient for Aedu is 0.140, and corresponding significance level is
less than 0.05, this result reveals the internal causes to some extent for that company attaches great
importance to their education background in the process of recruiting executives.
The relationship between independent variables and corporate performance, shows that hypothesis
1 and hypothesis 2 are verified. Age heterogeneity of TMT is significantly negative correlation with
corporate performance, which is negatively related to ROE on significance level 0.01. Education
background heterogeneity significantly positive correlation with corporate performance, and its
significant level is below 0.05. Hypothesis 3 for that correlation between term heterogeneity and firm
performance isn’t verified. From the descriptive statistics, we can see the total sample average tenure of
TMT is only 3 years, average term heterogeneity is 0.197, and it's variance is only 0.346. It suggests that
the TMT members have short tenure and low degree of term heterogeneity, the reason for it may be
samples of this study are small and medium-sized board of listed companies in China, and these
companies are mostly in the growth period, they are not longer since their establishment. Tenure of TMT
members is not long and deviation of tenure is small, which will weaken the negative effect on the
relationship between corporate performance and tenure heterogeneity.
Table 3

Regression Results for TMT Heterogeneity, Industry Dynamic and Corporate Performance
ROA
ROE
Variables
Model 2
Model 3
Model 2
Model 3
Control variables
Csize
0.097*
0.095*
-0.060
-0.056
Tsize
-0.059
-0.116*
-0.113*
-0.057
Aage
-0.022
-0.027
-0.050
-0.049
0.136*
0.140**
Aedu
0.155**
0.161***
Aten
0.032
0.034
-0.007
-0.006
Independent variables
Hage
Hedu
-0.122*
-0.306*
-0.138**
-0.344***
*
*
Hten
0.097
0.187
0.048
0.176 *
0.061
-0.040
-0.007
0.072
Moderator variable
Hage*Indus
0.248*
Hedu*Indus
0.229*
-0.100
-0.096
Hten*Indus
-0.078
-0.047
0.229
0.257
0.299
R2
0.267
0.152
0.166
0.190
△R2
0.171
4.026***
3.843***
F value
3.134**
3.138***
Note. N=463. *** p<0.001; ** p<0.01; * p<0.05. a changes in R2, model 3 was compared with model 2.
Two-tailed test.

The moderator variable of industry dynamic is considered in model 3 of table 3. The F values for
model 3 are significant, corresponding P values with them are less than 0.001, model 3 is effective. The
R2 and △R2 values of model 3 are much higher than model 2, the fitting of model 3 is improved. These
changes deduce the industry dynamics have moderator effect for the relationship between TMT
heterogeneity and firm performance. But in the three hypotheses for moderator effect, only H4a is
verified. Interactive regression coefficient for Hage and Indus is 0.229, which is a positive number. It
means that the more intense competition is in the industry, the greater negative effect of TMT age
heterogeneity has on the corporate performance. The result is shown in figure 2. Under high industry
dynamic, the higher age heterogeneity is, the more poor corporate performance is.
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Industry Dynamic Moderator Effect for the Relationship Between TMT Age Heterogeneity
and Corporate Performance

H4b supposes that the industry dynamic will strengthen negative correlation relationship between
TMT educational background heterogeneity and corporate performance, but it isn't verified. Because of
the economic globalization, and economic structure transformation of China, Chinese small and
medium-sized enterprises face greater uncertainty. In higher uncertainty environment, cohesion and
integration ability of higher educational background heterogeneity are bad, because the team members
cannot use its members diversity advantages brought by the education backgrounds. And from the micro
environment analysis, under double pressures of industry dynamics and policy uncertainty, the effect of
TMT promoting company performance will become more complex. And it's functional process may also
be affected by the interference of other variables, which made the industry dynamic moderator effect is
no longer significant.
H4c isn't verified either. By retrieving from taian economic financial research database, we
calculate that the founded period of 463 sample enterprises is only 9 years, average period to be board in
stock market is only 3 years. Chinese small and medium-sized board listed companies founded time are
not long, the term of TMT is short and the level of tenure heterogeneity is not high, which weaken the
effect of TMT tenure heterogeneity on corporate performance. In fierce competition environment, TMT
internal integration can vary along with the changing of market and project environment .In this kind of
environment, the TMT tenure heterogeneity has lost it's original important. Moderator effect of industry
dynamic is also weakened.

5 Conclusions
This study verified the correlations between TMT age heterogeneity and corporate performance of
Chinese small and medium-sized enterprise board listed companies. TMT age heterogeneity has
significant negative correlation with corporate performance. This reminds Chinese small and
medium-sized board listed companies should pay attention to a reasonable age structure. Too much age
difference in TMT will have a negative impact on corporate performance.
In Chinese small and medium-sized board listed companies, both the TMT education background
heterogeneity and the average education level have a significant positive correlation with corporate
performance. This means that companies should pay attention to TMT age composition, and at the same
time, they should also focus on TMT education background.
On increasingly competitive environment, the TMT that has diversified education background and
has high education level will promote the corporate performance. Because team members like that can
get better deal with complex information and make better decisions.
Industry dynamic improve the adaptive requirements of TMT for external environment. In a
dynamic environment, higher age heterogeneity will have adverse effect on corporate performance.
Company should build a TMT that present low level age heterogeneity. And it should also maintain
proper age structure. We can build high cohesion executive team to deal with the fierce market
competition, in order to improve enterprise performance. The company which has high cohesion team
can deal with the fierce market competition better. So it also can improve the corporate performance.
The study on the relationship between TMT heterogeneity and corporate performance won’t stop.
There are still a broad valuable field which should be explored in the future. Such as different culture,
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different profession and different experience, age, gender, leadership styles of the team will have
different influence on decision-making preferences. And how they affect corporate performance still
need our further studies.
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Abstract: According to the structure and characteristics of online supply chain finance (OSCF), this
paper provided a method of marker risk control based on hedging, which caused by fluctuations of the
value of goods in the charges goods business in OSCF. Small and medium sized enterprises (SMEs),
banks and futures companies work closely to put forward a hedging program. Then the banks
dynamically manage the margin account together with futures companies so as to improve the pledge
rate and provide more loans to the SMEs. Consequently, the market risk of price fluctuation of goods
was reduced. In the end, a possible cooperation pattern was proposed for SMEs, banks and futures
companies, and a new inspiration for the development of OSCF was provided as well.
Key words: Online supply chain finance; Charges goods business; Risk control; Hedging

1 Introduction
Compared to the traditional financing model, online supply chain finance(OSCF) has broaden the
financing channels for SMEs in China, weakened the financial limits of the SMEs caused by their own
characteristics and effectively solved the financing problems of SMEs, while reducing credit risk of the
financial institutions. In the information economy, OSCF is a kind of model innovation, which greatly
reducing the information processing costs and other related costs, providing an unprecedented
opportunity for financial institutions. The financing problems of SMEs are more prominent since 2008,
and the OSCF has been becoming the most important way to solve the financing dilemma. Because of
its strong vitality, the business of OSCF has been developing in many commercial banks at home and
abroad, but deeply development of the business depends on underlying business processes costs
reduction and appropriate risk control. The key of risk control in OSCF is the lenders’ ability to convert
the logistics into cash payments, and the industry risks are the key issue needed to focus on. However
the commercial banks cannot control the industry risk in OSCF because of its characteristics. After
SMEs pledging the goods to commercial banks, the banks control the goods after the relevant
procedures was done. Then the banks begin to make loans and be responsible for the risk of goods
changes. Since the value of the goods affected by the national policies, fluctuation in the industry and
the market, qualitative changes, banks pledges varied, which may occur pledges value fall too much and
threatened banks’ assets. Thus, the most important issue banks should consider is the stability of goods
prices. Banks commonly used the method of reducing the pledges rate to control the market risk, but this
is not conducive to long-term development of enterprises because companies unilaterally assume market
risks. Financing business in OSCF based on hedging could establish cooperation among banks,
corporations and futures companies. Enterprises are hedging in futures companies specified by the bank
in accordance with the contract requirements, and authorize the banks to regulate their margin accounts.
So the fluctuations in the value of goods are locked in a small range, while the bank improves the
pledges rate and enterprises get more loans, achieving win-win.
In the study of foreign scholars, Varangis and Larson (1996) thought that the use of derivative
instruments to hedging commodity prices can reduce price risk. Based on the Indian market, Taori and
S.K.J. (2005) researched five kinds of loans in order to reduce the risks through the use of the option to
lock price fluctuations of mortgage products. Gatev and Strahan (2006) proved that the banks had an
advantage at liquidity hedging in the market. Erik Hofmann (2011) described the concept of natural
hedging in supply chains, and highlighted the potentials of natural hedging as a risk prophylaxis and a
supplier financing approach.
In the study of domestic scholars, Wang Hongbo (2005) analyzed the relationship between the
futures market and loans management of banks. He proposed recommendations in achieving positive
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interaction among business efficiency, the futures market and loan management of banks. Based on
introduction of the experience of developed countries in hedging loans of commercial banks and
analysis of hedging loan situation and reasons in China, Zhang Hui and Liu Chunyan(2007) discussed
the necessity of the development of hedging loans in China. Ma Jia(2009) researched the feasibility of
hedging applying to supply chain finance charges goods business and compared the differences between
the traditional supply chain finance model through examples. Liang Jingxi and Si Yingying(2014) used
the static OLS and ECM model and dynamic ECM-BGARCH model to estimate the optimal hedging
ratio of soybean in China with actual transaction data, and then evaluated its effectiveness. The research
results proved that the hedging ratio calculated by dynamic model was better at reducing price risk in
spot market.
In summary, the foreign research results are based on the background of foreign markets, and the
specialized studies on hedging loans in the Chinese market environment and specific legal environment
are lacking. Domestic researches mostly analyze the status of loans or related hedging policy
recommendations. There are more traditional supply chain finance study, but lack of OSCF financial
services analysis and systematic process design. Therefore, it is necessary to analyze the characteristics
of market risks and the structure of OSCF and thus discuss related issues about financial risk control
based on hedging.

2 The Market Risks Faced by Charges Goods Business in OSCF
As shown in Figure 1, the structure characteristics of OSCF financial transactions are that
e-commerce trading platform, online financing platform, online payment platform and logistics and
supply chain management platform are integrated into a complex system by means of information
technology. Through appropriate seamless platform and information sharing, it can achieve integration
of "business flow-logistics-cash flow-information flow". So it can realize the whole transaction
information visualization, capital circulation closure and collaborative financial innovation, which is a
typical self-liquidating credit financing. Its advantage is that it can increase the ability of risk control
and meet low-cost, high-efficiency and intensive management objectives.

Figure 1

Structure of Financial Transactions in OSCF

Although this self-liquidating credit financing improves the ability of risk control, market risks in
the transaction of business are still difficult to control. The main risk of charges goods business in OSCF
model comes from the movements in the value of pledges. First, there are some uncertainties existing in
the market price of pledges goods. The price continues to fluctuate. When its market value declines and
it does not match the financing amount, then risks appear. Such as certain metal mineral products, they
face great risks of market price fluctuation. Accompanied by changes in the supply of metal mineral
production and demand in domestic and international markets, large fluctuations in its price will appear.
Secondly, the quality of pledges goods may changes during the transport and warehousing process,
leading to fluctuations in its market value. Such as energy and chemical products, due to their
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characteristics, transport and warehousing have certain requirements, easily leading to quality changes,
which may affect the trading price and bring transportation and warehousing risks.
Thus, only if bringing the futures companies into supply chain finance business and making use of
hedging function, the value of pledges would be stabilized. Through cooperation among banks, futures
companies and enterprises and hedging, the risk of fluctuations in commodity prices could be controlled.
Internationally, in many countries with developed futures markets, banks not only provide funding to
enterprises, but often require customers to hedge in the futures market. When World Bank grants
assistance to developing countries with agricultural, industrial raw materials and other loans, it requires
debtor countries or companies to involve in the futures market and hedge against inflation. Before loans,
foreign commercial banks require the borrowers to hedge against inflation for commodities in order to
reduce the risk of bank loans. Whether participate in futures hedging business or not, credit support is
different. For the companies participating in hedging, banks will provide 90% of the maximum available
credit funds. But for companies do not participate in hedging, they can only get 70% of the highest
corporate credit funds. Currently ,rare domestic banks and loan companies participate in the futures
market to hedge. Domestic banks have concerns about customers trading in the futures market, mainly
because there is no management of customer's future accounts. Therefore, overall management of
customer's loan accounts and hedging account is the key to ensure the loan quality. In this case, the
banks could master the use of funds and grasp the customer situation in the spot market and the futures
market, and then they can allocate business funding for the spot and futures markets and make up the
spread, thus achieve good cash flow administration.

3 Financing Model in OSCF Based on Hedging
3.1 The basic business processes
Banks, SMEs and futures companies sign a tripartite agreement together under the OSCF model
based on hedging, in which the SMEs are required by banks to hedge its charges goods and the banks
are allowed to monitor hedging accounts in futures companies. Since hedging lock price of pledges, the
risk of banks reduces, which may increase the pledges rate and their line of credit. Meanwhile, in order
to control SMEs’ hedging positions accounts, funds and etc., banks require futures companies to provide
customers’ futures transactions regularly. At this point the banks not only control the pledges spot, but
also establish the hedging positions for the commodities. They reduce the business risks to a minimum
level by effectively control the margin account.
The main business process in hedging is divided into the following six steps, as shown in Figure 2:

Figure 2

The Hedging Business Processes Under OSCF Financing Model

1) Review before the credit. After SMEs apply the charges goods and hedging business plan, banks
check the pledges and audit corporate credit purposes.
2) Make the hedging programs. After approval, the banks associate with futures companies to make
plans to develop SMEs applications, while identifying commodity pledges rate.
3) Handle pledges procedures. SMEs sign a regulatory agreement with banks and logistics
companies. Besides, a hedging agreement is signed. SMEs pay the initial deposit.
4) Loans and implement hedging programs. SMEs store the pledges into the warehouse of logistics
enterprises. Banks make loans to SMEs according to the hedging program and pledges rate, while
implementing the program.
5) Monitoring and related operation. Firstly, SMEs amortize of loans, and then banks grant logistics
companies some pledges which equal to the value of repayment. At the meanwhile, banks notify futures
companies to lift the hedging of goods corresponding to the value. Banks and futures companies
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dynamically monitor the hedging margin accounts in order to control futures risk.
6) End of the loan. Banks return pledges, futures companies lift the hedging for SMEs and pay a
certain percentage of fees to banks as an intermediate business income, and then business is completed.
3.2 Risk control
The key for market risk control of the financing model in OSCF based on hedging is the
management of stored futures margin, which involve issues as deposit ratio, hedging ratio, hedging
effectiveness assessment, dynamic management of margin account.
3.2.1 Futures hedging ratios
Some certain risk will arise in hedging if there is no enough funding for SMEs margin. SMEs will
face the pressure of short-term cash flow because the futures positions require additional margin.
Although the pressure can ultimately be offset by long-term fixed-price contracts, the huge outflow of
short-term will lead to a greater risk. Typically, early hedger takes steps in hedging transactions with
hedging ratio of 100%. However, unless the futures price and the spot price changes have a one to one
correspondence, otherwise the results do not make the minimum price risk. Therefore, SMEs should
work closely with banks and futures companies to jointly develop a reasonable margin ratio and stored
futures hedging ratio, so the risk can be controlled in a reasonable range. The features of platform and
information integration in OSCF make the collection, identification and processing rapid and accurate,
and thus appropriate measures could be taken to control the risks at a low level.
Through the model of portfolios selection (Markowitz, 1952), hedging ratios under the lowest risk
can be determined. Using Markowitz portfolio theory derive optimal hedging ratio as follows:
During the period of hedging, assume spot price changes from St to St 1 , and the spot price
movements is S , so S = St 1 - St ;
During the period of hedging, assume futures prices changes from Ft to Ft 1 , and the futures price
movements is F , so F = Ft 1 - Ft ;

 S as the standard deviation of S ;  F as the standard deviation of F ; cov(S ,F )as
the covariance between S and F ; h as hedging ratio.
Consider the profits of long hedging as E, E＝（ St - St 1 ）＋（ Ft 1 - Ft ）×h=- S + F ×h
Consider the profits of short hedging as E, E＝（ Ft - Ft 1 ）×h＋（ St 1 - St ）= S - F ×h
According to Markowitz portfolio investment income risk equation, and the variance of E as V:
Then, VarE=V=  2 s  h 2 2 F  2h  cov(S ,F )
In order to minimize V, the partial derivative for h:

V
 2h 2 F  2 cov( S ,F )
h
cov( S ,F )
V
So
, h is the optimal hedging ratio.
 0 , then h=
h
 2 F
As cov(S , F ) =  S  F , so there is h=  S /  F
3.2.2 Hedging effectiveness assessment
Ederington (1979) proposed a basic method to evaluate the effectiveness of hedging, taking influence on
the variance of portfolio assets by hedging or not as a measure. Compared with earnings when the assets are
not involved in hedging, the variance of hedging is used to measure the effectiveness of hedging.
Consider hedging effectiveness indicators as He, so:
He=（VarU-VarE）/VarU
Where:VarU=  S ,VarE=  S + h  F - 2h cov(S ,F )
As can be seen, the choice of hedging ratio has a significant impact on the validity of the decision.
3.2.3 Dynamic manage of hedging account
Banks require SMEs to open a hedging margin account in futures companies, and carry out
dynamic management to guarantee that its original purpose of hedging is achieved. Under the agreement,
banks require future companies to provide information about customers’ futures transactions in order to
grasp the situation of SMEs’ hedging positions accounts and funds. If the futures profit, spot goods in
2

2

2

2
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the bank devalue. In order to ensure that the enterprises have sufficient funds for the repayment, the
accumulated profits in the account should be hosted by a third party (e.g. futures companies). It is to
ensure that cumulative profit in hedging account cannot be arbitrarily transferred until the account is
closed or the loans are paid off.
Under normal circumstances, there are modest changes in commodity price. At this time, the
futures margin account can safeguard a range of commodity price changes, maintaining roughly balance
for spot and futures. But if volatility occurs, then additional control measures need to be adopted to
effectively control the risks.
1) Market price of pledges commodity falls sharply
When pledges commodity price falls sharply, and then the value of pledges goods will decrease.
SMEs will get a surplus in the short futures, funds in futures margin account will increase, in which case
the bank need to confirm the amount of devalue and calculate that whether it’s equal to the value of the
margin account. If the difference is greater, the spot and futures markets have a greater base difference,
then the futures margin account surplus amount is greater than that of pledges decline and there is no
need to take measures. Otherwise SMEs need to supplement part of the margin, thus the market risk
would be controlled at a lower level range.
2) Market price of pledges commodity rises substantially
When pledges commodity price rises substantially, SMEs will face banks’ requirement that companies
have to use their own funds to supplement futures margin caused by futures short loss to maintain hedging
positions. However, if the situation occurs in the short term, companies may face a shortage of their own
funds. It is difficult to meet the requirement. Then the banks could release some goods and companies
could sell goods to replenish the future margin. If there is extreme rapid rise in commodity price and
companies cannot sell the goods quickly to replenish the future margin, then banks could lift hedging
positions after considering the commodity price movements and the actual situation of the enterprises.

4 Conclusions
According to the risk of volatile market value of the goods exist in charges goods business in OSCF,
this paper putts forwards risk control programs based on hedging. It designs basic business processes
and analyzes the hedging ratio of business risk control and hedging efficiency according to the
characteristics of real financial transactions structure in supply chain finance. With this program, the
banks can effectively control the risk in pledges commodity market, expand line of credit, increase
revenue, and SMEs can meet their hedging needs and get more financing. The platform, information and
collaborative features of structure and function in OSCF provide a guarantee for acquisition of risk
identification data, which ensure that risk control decisions have reliable foundation. This paper focuses
on market risk control of charges goods business in OSCF, while risk identification is equally important.
With the advantages of platform and information, how to effectively and quickly identify market risks
by using large data method is the follow-up research questions.
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Abstract: RAROC is one of the most popular fund performance evaluation models in finance.
Traditional RAROC takes VaR or CVaR as the risk measure. However, The risk they measure is in
nomal maket circumstances, instead of the extreme market conditions. CoVaR method is proposed to
solve this limitation. The RAROC model which will be improved in this article with CoVaR can
evaluate the performance of 20 Chinese open-ended funds with 900 days data from 2009 to 2013.The
calculation of CoVaR is a new method by building GARCH-Copula-CoVaR model to calculate the
conditional value at risk, then the results of VaR , CVaR and CoVaR will be compared. According
to empirical testing , there is a strong extreme risk spillover between market and funds.VaR and CVaR
are easy to underestimate risk in the extreme market conditions,while CoVaR is more accurate in
estimating risk, so based on CoVaR provides a very reasonable indicator of the performance.
Key words: Evaluation of fund performance; RAROC; CoVaR; Copula

1 Introduction
As a collection of benefit-sharing, risk-sharing financial instruments securities investment fund are
popular in the world, becomes an important investment channel and financial tool. In face of thousands
and hundreds of securities investment fund products on the market, how to select a reasonable and
effective evaluation index to evaluate fund performance is of great importance.
At earliest time, people only used fund return to measure performance .High return is often
accompanied by high risk, so the benefit evaluation method has obvious limitations, then the
measurement based both on return and risk became recognized by people.The key to risk adjustment lies
in the accuracy of risk measurement. In the early days, with the development of the modern investment
theory, measurements like volatility (such as sigma value), the sensitivity method (such as beta
coefficient value) got great popularity. the three classical performance evaluation index of Treynor
index[1], Sharpe index [2] and Jensen index[3] was the most commonly used; and evaluation system were
being perfected by T - M model[4], H - M model[5] and Carhart multi-factor model.[6].The domestic
scholars have done a lot of research, such as Wang Shoufa [7] usedfour aspects of earnings, risk
adjustment index, sustainability, and the ability to establish evaluation system, so as to make
comprehensive evaluation of fund performance; Shi Min[8] considered the return sequence of
non-normal, using asymmetric Laplace distribution to fit the return distribution, thus made certain
correction of the traditional Sharpe index ; Zhu bo, et al [9], Li Xin et al 10], Su Fei [11], respectively used
SFA efficiency value index, T - M - FF3 model, Step - SPA to make the appropriate correction to the
traditional method.
Although the traditional methods of risk measurement in the fund performance evaluation is of
great significance, they still have obviously deficiencies, for example they can not accurately measure
the value of the fund capital losses faced ; as a static measurement tools , they can only be used to
evaluate fund current state ,but can’t provide information about the future [12] . VaR technology solved
such problems in a great extent[13] , and has been widely used in fund performance evaluation. As a new
kind of fund performance evaluation method,the RAROC model based on VaR with its more
comprehensive and accurate account of fund performance, has been attached great attention in the
industry. Many scholars have adopted the RAROC model for performance evaluation of the fund,
mainly from the perspective of how to effectively and accurately identify and measure the value at risk
(VaR) . Du et al 14] used extreme value theory method to calculate the corresponding VaR value. Under
the comparison test, they found that the VaR value’s failure rate which based on the extreme value
theory method was lower , so the corresponding RAROC model was more accurate;Xie Jiali et al [15]
considered the effectiveness of the VaR method in different volatility states,by using the RAROC
method based on VaR as fund performance evaluation index. According to the results, the performance
evaluation method based on VaR can effectively reflect the performance of the fund especially in the
volatile market situation, and the effect was more significant, so it is important for the fund holders and
the fund company to understand fund risk .Li[16] used RAROC model to evaluate the fund performance
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On the basis of Multiple mental accounts theory, they considered the expected human response
subjective parameters , using Copula model to calculate VaR. VaR does have certain advantages , but,
with the further study of research scholars , VaR method’s disadvantages have been gradually
revealed ,such as its nonadditivity in essence . Uryasev [17]was the first to put forward the conditions
consistent VaR (CVaR) method to overcome some shortages of VaR. Then Fang Yi and Zhang Yishan[18]
introduced CVaR to the RAROC for the first time.By comparing the VaR and CVaR , under the
condition of normal distribution, it was found that the RAROC of both methods for the performance
evaluation was reliable,but in the case of non-normal, the RAROC model based on CVaR was more
cautious and effective;Tang Zhenpeng and Pang Wei[19] made some modifications based on traditional
RAROC model , and introduced CVaR to the RAROC.The empirical results showed that the CVaR’s
estimation of the loss would be more accurate than the VaR and the RAROC model based on CVaR so it
can measure risk more efficiently.
Traditional RAROC models measure the risk by VaR method or CVaR method which describe the
fund tail risk measurement under the assumption that the market is in normal circumstances , and
don’t take the extreme market conditions into account. In fact , when measuring risk people are more
concerned about the accuracy of risk measurement under abnormal circumstances. Because when
markets are facing extreme risk shocks , the volatility of different markets and institutions sharply
strengthen and transfer quickly among the markets and institutions, which leads to extreme risk spillover
effect in the markets or institutions.In the 2007 financial crisis, the traditional VaR technology’s
vulnerability fully exposed . Without considering the extreme market conditions’ spillover effects , many
organizations underestimated
their risk and collapsed, thereby exacerbated the crisis. The CVaR method, although covers the left
tail risk , it does not always take extreme risk spillover effect into account . Clearly , VaR and CVaR
method has some limitations , thus in extreme conditions,VaR and CVaR method is no longer applicable .
In view of the above deficiencies , Adrian and Brunnermieier[20] first proposed CoVaR.On the basis of
VaR ,the method took the value of the conditional VaR into account which was able to measure the value
at risk of another institution (or market) faces, when an institution (or market) is in a VaR level.
The proposed method is an effective solution to overcome the shortage of traditional risk
evaluation methods ,which capture the spillover of market risk under extreme conditions . Girardi and
Ergun[21] made the appropriate modification of the definition of CoVaR , so that the CoVaR can run back
test .By comparing and analyzing CoVaR and VaR backtesting results , VaR reject the null hypothesis
that there may underestimate the risks , and CoVaR results can meet the requirements , which indicate
method based on CoVaR risk measurement is more reliable . From the view of statistics technical, VaR
measure institutions’ ( or market ) value at risk from the perspective of partial equilibrium,while CoVaR
method ,which put the spillover of risk into VaR framework. is a comprehensive way to measure tail risk
and a kind of method to measure systemic risk.
Therefore , this article will introduce the CoVaR model to measure risk on the basis of traditional
RAROC, by adjusting return on capital tothe revised RAROC model. When calculating the CoVaR
value, this paper also considers the nonlinear correlation and time-varying between the return sequence,
using dynamic copulas function to simulate the return sequence.Then calculat RAROC value of the fund
based on the CoVaR. Finally, this article compares the ranking of traditional performance evaluation
index , testing the correlation between each pair ranks .

2 CoVaR of RAROC Model Based on Modification
2.1 RAROC models introduced
RAROC was the earnings compensation gained by unit capital loss , namely the risk-adjusted
return on capital . The model firstly was developed by Bankers Trust in the 1970s. With the continuous
improvement and development of VaR technology in recent years, VaR-based RAROC model is widely
used in the research of funds performance evaluation.It is expressed as:
(1)
RAROC  ROC / VaR
In the expression(1), ROC represents the average return of some assets or a securities portfolio held
by the fund for a time,and VaR is the fund’s expected maximum loss within a certain confidence interval
in a period.By using the expected future loss value to adjust the current revenue,RAROC make the
return of funds linked to the risk We also can replace VaR with CVaR to get RAROC model based on
CVaR.
In general , the greater the RAROC value of the Fund , the greater income compensation of unit
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capital loss ,which indicate that the fund has more investment value.
The traditional RAROC use VaR and CVaR to measure risk, but this kind of risk measurement
technology assumes that the market is in the normal situation without considering extreme market
conditions In extreme case, the level of risk is easily underestimated. Therefore, the use of traditional
RAROC to evaluate the performance of the fund may make inaccurate evaluation results. This article
put forward using CoVaR instead of VaR to calculate RAROC model.CoVaR considers the value of the
conditional VaR , which can capture the market risk spillover under extreme conditions .
2.2 RAROC model based covar
CoVaR was firstly proposed byAdrian & Brunnermieier (2008) on the basis of VaR, which is
defined as the VaR value of an institution or a financial system at a certain confidence lever when the
i| j
return of an other institution is under a spcific VaR level. CoVaRq can be defined as a q quantile under
conditional probability distribution ,

Pr( xi  CoVaRqi| j | x j  VaRqj )

(3)

Compared with conventional VaR , CoVaR indeed has a great advantage ,CoVaR not only can
measure the contribution that an organization make to systemic risk, but also the risk spillover between
the different financial systems. It even can be used to study the risk spillover financial systems makes to
institutions in crisis and so on. Traditional RAROC model based on CoVaR can be expressed as.
(4)
Re visedRORAC  ROC / CoVar
In the expression (4),ROC represents the average return of some assets or a securities portfolio held
by the fund for a time, CoVaR is conditional risk value. Revised RAROC model represents the
benefits compensation of per unit conditional risk loss . Similar to traditional RAROC, the greater of the
index,the better performance of the fund .
2.3 Estimate covar values based on copula function
Copula function is actually a kind of connection function that links joint distribution and the
respective marginal distribution function together which help people better understand the financial
problems, by separating the marginal distribution and the dependency structure between variables .Here
we will make use of Copula function to describe the joint distribution between return sequences,then we
will estimate CoVaR values.
Define C (u, v) as as a biviriate copulas connect function,
i| j
and the conditional probability distribution function of CoVaRq calculated by copula can be
expressed as:
Pr( x i  CoVaRqi| j | x j  VaRqj )  Pr V  v | U  u   C  v | u   q
(6)
A partial derivatives by variable u,
C v | u  

C  v, u 
u

(7)

q

So q  g  u , v,    C  v | u  , assume that g is a reversible function, in the condition that u, q are
given, so the function can be transformed into:
v  g q1  u 
(8)
j
Assume that Fs . , Fi . respectively represent the two edge distribution function, u=Fj VaR  ,

v=Fi  CoVaR i| j  , therefore, under the quantile of q CoVaR s|i can be expressed as:

 

CoVaR s|i  Fs1 g q1 Fi VaR j 



(9)

3 Basic Data Analysis
3.1 Sample data selection
Under normal circumstances, accurately evaluating the Fund's performance requests that the
sample is long enough to show its respresentativeness.Considering the sample amount and time span,
this article selects 20 open-ended equity funds that was established before 2007, with value of more than
2 billion as the research object the inteval is between July 1, 2009 to March 14, 2013, and we select
accumulated net value of 900 days for analysis.This 20 funds established for a long time ,with the stable
management, and their investment strategy s relatively mature. The return of sample data is calculated
by accumulative net value of fund:
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Rt  100  log Vt  Dt   log Vt 1  

( 10 )

Rt is fund returns, Vt is the unit net value of fund, Dt is the cash return (interest or dividends) of
the tth period.
In addition, because of the correlation between the fund risk and market extreme market changes
should be taken consideration We select Shanghai and Shenzhen 300 Index that can reflect the overall
performance of China’s stock markets to measure changes in the market . Meanwhile, in order to
measure the performance of the fund , a reasonable evaluation criterion should be established. This
paper studies the case of open-ended equity fund ,so the benchmark index is selected from the Shanghai
Composite Index 40% , Shenzhen Component Index 40% and National debt index 20% . We will use
one-year bank deposit rates as risk-free rate. The data used are from fund.eastmoney.com, and all
programs are realized through Matlab programming.
3.2 Descriptive statistics
From statistical indicators of Table 1 , all of the return series are showing the left skewed
distribution, and their kurtosis are also significantly greater than 3 , showing the " leptokurtosis "
feature .This is more in line with " leptokurtosis and fat tail" feature that most financial series
present .At the same time, all the J - B statistics are bigger, its p values close to zero, which reject the
assumption that the return is normal distribution .It’s also in line with results of skewness and kurtosis
test.Daily return of 20 samples are all higher than the Fund's average daily returns of the CSI 300 Index ,
which means that sample Funds’ overall performance is better than that of CSI 300 Index,showing the
advantage of expert financial management .
Table 1 Sample Descriptive Statistics
skewness
kurtosis

Fund Name

mean value

J-B

P value

TDHLJX

-0.00446

-0.46237

4.47781

113.840

0.0000

STCZXF

-0.00394

-0.72970

7.46760

827.431

0.0000

GYWJCZ

-0.00278

-0.63461

5.05809

219.008

0.0000

GFTXSZ

0.00864

-0.51249

4.80311

161.139

0.0000

NFYJCZ

-0.00225

-0.63126

7.05528

675.723

0.0000

JYCZ

0.01330

-0.43440

4.92452

167.012

0.0000

XQQQSY

0.01180

-0.46420

4.68184

138.241

0.0000

YHYJZZ

0.00290

-0.42112

5.20347

208.443

0.0000

DWSGL

0.00810

-0.32389

4.83679

142.096

0.0000

HXFX

0.00617

-0.43121

4.33321

94.4416

0.0000

HXYJCZ

0.00296

-0.51726

5.86331

347.195

0.0000

HTFJD

0.00740

-0.53280

5.78670

333.426

0.0000

GTJNCX

0.02040

-0.03303

7.71314

1142.38

0.0000

JSNXZZ

0.01010

-0.75301

6.85095

640.460

0.0000

YHFYZT

0.00574

-0.21835

4.04991

48.4346

0.0000

YFDJX

-0.00485

-0.58082

5.86112

357.182

0.0000

XDAYZZ

-0.00075

-0.39417

4.88836

156.853

0.0000

RTDLXF

-0.02640

-0.62793

6.47975

512.651

0.0000

HBHYJX

-0.00494

-0.39498

4.29227

85.9307

0.0000

GLYS

-0.00554

-0.51290

5.46929

267.8157

0.0000

HS 300

-0.02730

-0.36041

5.00015

169.3198

0.0000

4 CoVaR Calculation and Comparison Tests
4.1 Calculation of Coavr
According to the related theory of copulas connect function, we use two stage likelihood method to
estimate parameters of the sample data edge distribution and copulas connect function. First, we make
use of ADF method to do unit root test. The test results showed that the return sequence reject the null
hypothesis, and all return series are stationary sequence. According to the autocorrelation test, there is
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no autocorrelation in return sequence.Then we use ARCH-LM method to test daily return of sample
funds ,the results show that all returns sequences’P value under T*R2 statistics are less than 0.01 ,
indicating that the sequence has heteroscedasticity .
According to above analysis , that the funds index return series presents a fat tail phenomenon , and
do not follow a normal distribution , so the residuals can be assumed to obey t distribution of residuals
or GED distribution instead of normal distribution. In addition,they are heteroscedasticity , while the
GARCH model can be a good description of this feature. This paper uses models of GARCH (1,1)-t,
GARCH (1,1)-GED, EGARCH (1,1)-t, EGARCH (1,1)-GED to fit the sample data .According to the
fitting results, GARCH (1,1)-t is a better description of each returns sequence’s volatility, we will
choose GARCH (1,1)-t model to describe the sample’s volatility.Related parameter estimation results
are in Table 2 .
Table 2
Fund Name

Parameters Estimation Results of Marginal Distribution
u
a
A
B

v

TDHLJX

-4.24e-005

1.81e-006

0.9353

0.05256

21.927

STCZXF

6.06e-005

7.45e-007

0.9281

0.06093

8.1305

GYWJCZ

0.0002387

6.36e-006

0.8865

0.06805

8.8873

GFTXSZ

0.0001020

2.00e-007

0.9525

0.04286

9.1502

NFYJCZ

-4.07e-005

7.28e-007

0.9343

0.05344

17.268

JYCZ

0.0002042

4.63e-006

0.9145

0.05569

13.794

XQQQSY

0.0001359

6.20e-007

0.9562

0.03963

6.6203

YHYJZZ

-7.41e-005

3.56e-007

0.9393

0.05407

11.009

DWSGL

9.71e-005

2.29e-006

0.9060

0.06535

9.9750

HXFX

0.0002364

1.21e-005

0.8651

0.07795

12.964

HXYJCZ

-5.38e-006

4.13e-007

0.9287

0.06822

12.867

HTFJD

3.44e-005

1.32e-006

0.9266

0.06115

15.967

GTJNCX

0.0003605

3.48e-006

0.9274

0.04822

7.3656

JSNXZZ

8.64e-005

1.35e-006

0.8883

0.07951

9.0317

YHFYZT

6.00e-005

1.51e-006

0.9174

0.05338

11.418

YFDJX

-7.20e-006

3.98e-007

0.9528

0.03743

6.7659

XDAYZZ

5.97e-005

3.22e-006

0.9267

0.04345

7.7154

RTDLXF

-9.04e-005

2.472e-00

0.9019

0.07017

7.7613

HBHYJX

2.26e-005

6.37e-006

0.9153

0.04667

10.746

GLYS

-4.15e-005

9.30e-007

0.9519

0.04101

7.8590

HS 300

-0.0001970

3.11e-006

0.9595

0.02760

5.4195

The marginal distribution was got by the above estimation can get conditional probability integral
transform, and whether the sequence after the inspection transfermation is subject to (0, 1) uniform
distribution can be tested by K-S test method. The test results show that all sequences are subject to (0, 1)
uniform distribution. Meanwhile, through the autocorrelation test and the ARCH - LM test, it’s found
that each transformed sequence do not exist ARCH effects and is independent of each other which
means that the GARCH (1,1)-t model can adequately describe the conditional marginal distribution of
each returns sequence.
According to the estimation of GARCH (1, 1) - t model , we can get the marginal distribution of
each return sequence , new sequences through probability integral transformation. Meanwhile, use static
and dynamic copula function respectively to describe the dependency structure between the new series,
and estimate the parametersre by two-stage maximum likelihood estimation method. When selecting a
suitable copula model , we use the AIC values calculated by likelihood estimation to compare different
copula models’ fitting results. The smaller the AIC value, the higher the degree of fitting . The maximum
likelihood value of each copula function and the AIC value are shown in Table 3.
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Copula Likelihood Estimates and the AIC value

Gauss copula

SJC -copula

Dynamic gauss
copula
LL
AIC

Dynamic SJC
-copula
LL
AIC

LL

AIC

LL

AIC

TDHLJX

-604.5

-1209

-603.62

-1205.2

-606.84

-1207.7

-657.93

-1303.9

STCZXF

-617.8

-1235.6

-630.47

-1258.9

-618.92

-1231.8

-651.17

-1290.3

GYWJCZ

-709.13

-1418.3

-707.49

-1413

-709.16

-1412.3

-714.11

-1416.2

GFTTXSZ

-761.28

-1522.6

-738.89

-1475.8

-761.31

-1516.6

-768.81

-1525.6

NFJYCZ

-746.84

-1493.7

-749.3

-1496.6

-747.74

-1489.5

-767.93

-1523.9

JYCZ

-762.05

-1524.1

-751.63

-1501.3

-762.45

-1518.9

-774.11

-1536.2

XQQQSY

-922.78

-1845.6

-914.49

-1827

-923.17

-1840.3

-944.56

-1877.1

YHYZCZ

-652.96

-1305.9

-641.42

-1280.8

-653.6

-1301.2

-658.86

-1305.7

DWSDL

-486.8

-973.6

-499.86

-997.72

-500.86

-995.72

-533.73

-1055.5

HXFX

-705.53

-1411.1

-723.03

-1444.1

-715

-1424

-777.51

-1543

HXYSCZ

-668.81

-1337.6

-673.24

-1344.5

-677.21

-1348.4

-750.23

-1488.5

HTFJD

-652.99

-1306

-669.94

-1337.9

-656.79

-1307.6

-709.63

-1407.3

GTJNCX

-854.74

-1709.5

-845.21

-1688.4

-854.78

-1703.6

-865.44

-1718.9

JXNXZZ

-479.89

-959.78

-474.49

-946.98

-479.96

-953.92

-498.27

-984.54

YHFYZT

-642.4

-1284.8

-648.97

-1295.9

-650.13

-1294.3

-691.46

-1370.9

YFDJX

-1142.1

-2284.2

-1124.2

-2246.4

-1143

-2280

-1156

-2300

XDAYZZ

-735.94

-1471.9

-771.85

-1541.7

-752.76

-1499.5

-773.19

-1534.4

RTDLXF

-658.59

-1317.2

-680.15

-1358.3

-683.05

-1360.1

-737.22

-1462.4

HBHYJX

-870.36

-1740.7

-875.81

-1749.6

-870.5

-1735

-875.85

-1739.7

GLYS

-792.36

-1584.7

-773.7

-1545.4

-797.07

-1588.1

-822.08

-1632.2

Through the above table ,in the static case , the fitting degree of the Gaussian copula is slightly
better than SJC-copula. Correlation coefficient of copulas connect function, however, may change over
time. The static correlation coefficient can’t fully reveal and grasp the changes of phenomenon , so it
can also be seen from the table , the fitting results of dynamical copula function was better than the
static copula function, and the fitting effect of time-varying SJC-copula under the consideration of tail
correlation is better than the time-varying normalcopula. Therefore, in order to describe dependency
structure of the return sequences time-varying SJC-Copula function is better than others.
SJC - copulas connect function can be used to describe the volatility spillover effect between fund
and market. Figure 1 shows the change of constant correlation coefficient and time-varying correlation
coefficient between the Fund and the market .Take Dongwu hybrid for example, the time-varying
copulas connect model can better capture the changes of the correlation coefficient. and both upper tail
and lower tail correlation coefficients of time-varying SJC-Copula model are larger, the mean value of
lower tail correlation coefficient is 0.6518 , the mean value of upper tail correlation coefficient is 0.6457,
which illustrates the tail dependency between the fund and the market is strong.It means that extreme
market events easily lead to great volatility of the fund so as to enhance the spillover between the fund
and the market.Meanwhile lower tail correlation coefficient is slightly larger than upper tail correlation
coefficient, which shows that the tail correlation is asymmetric, and the probability that both of them
decline extremly at the same time is bigger. Thus , when in extreme market conditions, ignoring the
volatility spillovers effect between markets and fund is very easy to make investors underestimate the
risk of the fund . In this paper,we take CoVaR as risk management standard .From the definition of
CoVaR, CoVaR can take the extreme risk spillovers into account, which further illustrates the necessity
of introducing CoVaR methods.
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Table 4

The Risk Value of the Model
CVaR
CoVaR

Fund name

VaR

%CoVaR1

%CoVaR2

TDHLJX

0.02089

0.02577

0.02683

0.2824

0.0409

STCZXF

0.01534

0.01806

0.02030

0.3258

0.1237

GYWJCZ

0.02143

0.02532

0.02780

0.2986

0.0978

GFTTXSZ

0.01058

0.01390

0.01439

0.3590

0.0355

NFJYCZ

0.01401

0.01718

0.01765

0.2568

0.0274

JYCZ

0.02188

0.02645

0.02792

0.2741

0.0558

XQQQSY

0.02115

0.02440

0.02686

0.2695

0.1007

YHYZCZ

0.01260

0.01499

0.01643

0.3015

0.0958

DWSDL

0.01585

0.02050

0.02125

0.3406

0.0369

HXFX

0.02557

0.03094

0.03331

0.3011

0.0767

HXYSCZ

0.01907

0.02296

0.02482

0.3041

0.0807

HTFJD

0.01786

0.02192

0.02297

0.2855

0.0479

GTJNCX

0.02194

0.02566

0.02767

0.2598

0.0785

JXNXZZ

0.01186

0.01448

0.01618

0.2657

0.1168

YHFYZT

0.01271

0.01518

0.01646

0.2989

0.0839

YFDJX

0.01206

0.01404

0.01411

0.1741

0.0047

XDAYZZ

0.01921

0.02256

0.02472

0.2863

0.0957

RTDLXF

0.01728

0.02046

0.02071

0.1967

0.0123

HBHYJX

0.02306

0.02752

0.02867

0.2428

0.0419

GLYS

0.02110

0.02465

0.02673

0.2654

0.0843

To sum up, we will use the time-varying SJC - copulas connect function to construct the joint
distribution between the fund return and market return sequences. According to the above formula, the
j|i
calculation formula of CoVaR q depends on two factors: the conditional volatility of return sequence
and the tail correlation coefficient  estimated by time-varying SJC copulas (when markets collapse,
the high value of  L means high collapse probability of fund.). Besidesuse the conditional variance of
the GARCH familymodel to measure VaR and CVaR value of the fund. In the 5% significant level , the
corresponding average results are showed as follows:
From table 4, each funds’ conditional risk value were greater than their corresponding
unconditional value-at-risk, which shows that there is a positive spillover effect of market risk events to
fund and the risk spillover intensity is great as regard to the ratio of risk spillover. Crowe flexiblility ‘s
spillovers proportion has reached to 35.9%; Yifangda selection also has reached to 17.41%; CVaR is the
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expectation value of loss more than VaR?
Compared with the VaR and CVaR, CVaR value is significantly greater than VaR.although CVaR
can cover more left tail risk, but compared with the CoVaR, there exsits strong risk spillover effects in
most funds except two funds :the pioneer of financing power and south three blue-chip whose risk of
spillover intensities are small, and can be controlled within the intensity of 2%. Obviously, CVaR cannot
adequately measure the risk the fund faced .Therefore, The value at risk will be bigger in the case of
extreme market conditions, and the value of the fund at risk may be underestimated if only considering
the market conditions in normal.
Fund name

Table 5
VaR

After Measuring the Test Results
CVaR

TDHLJX

33%

(155.51)

6%

STCZXF

28%

(113.11)

10.5%

GYWJCZ

37%

(192.71)

17.5%

GFTTXSZ

41.5%

8.5%

(237.84)

(0.3968)
(9.8109)

CoVaR
4.5%

(0.1088)

5%

(0.0000)

(41.137)

5%

(0.0000)

(4.3025)

4.5%

(0.1088)

NFJYCZ

34%

(148.60)

8%

(3.2316)

5.5%

(0.1021)

JYCZ

41%

(232.66)

5%

(0.0000)

2.5%

(3.1990)

XQQQSY

40.5%

10%

(8.2617)

4.5%

(0.1088)

(227.52)

YHYZCZ

34%

9.5%

(6.8237)

3.5%

DWSDL

28.5%

(164.54)
(117.13)

6.5%

(0.8691)

5%

(0.0000)

(2.2967)

4%

(0.4507)

4%

(0.4507)

HXFX

37.5%

(197.55)

7.5%

HXYSCZ

31.5%

(142.29)

9%

(5.5020)
(0.8691)

(1.0537)

HTFJD

40.5%

(227.52)

6.5%

3.5%

(1.0537)

GTJNCX

30.5%

(133.72)

9%

(5.5020)

3.5%

(1.0537)

JXNXZZ

32%

(146.65)

12%

(15.080)

4%

(0.4507)

YHFYZT

36%

(183.14)

7.5%

(2.2967)

5%

(0.0000)

YFDJX

41%

(232.66)

12.5%

(17.031)

9%

(5.5020)

XDAYZZ

32%

(146.65)

15.5%

(30.558)

5.5%

RTDLXF

41.5%

13.5%

(21.204)

8%

HBHYJX

39%

(237.84)
(212.35)

8%

(3.2316)

4.5%

(0.1021)
(3.2316)
(0.1088)

GLYS
42.5% (248.33)
9.5% (6.8237)
2.5% (3.1990)
Note: data in bracket said LR statistic, is put forward by Kupiec to the likelihood ratio test of the zero hypothesis
LR values.

4.2 CoVaR, CVaR and VaR comparison test
What we are concerned is whether CoVaR can cover the risk effectively. In order to test the
prediction precision of CoVaR, we mainly compare the failure probabilities that the actual loss of the
fund's value is greater than CoVaR, CVaR and VaR under extreme market condition. we hold the back
test at the significant level of q=5% according to the results in the table 5. We use the corresponding
parameters above to simulate Copula function and marginal distribution so as to get 20000 groups of X i
i

and X j , and take 200 data that are most closest to VaR q as the approximate value ,then 200 Xj data
are easily to obtained.
According to the comparison of the three methods’ failure rate in table 5 ,the statistical results of
CoVaR performance are the most ideal when considering the extreme market conditions.Among the 20
funds , 17 of them are close to the failure rate 5% , and the LR statistic test are also very small, which
means that the risk is neither underestimate nor overestimate. Only YFDJX’s probability value is
9% ,significantly higher than the 5% significance level, indicating that YFDJX’s CoVaR value may be
underestimated.While the failure rate of the GLYS and the JYCZ are relatively small, whoes values of
CoVaR may be overestimated.
That is to say, when the market is in extreme conditions, the VaR value has obvious shortcomings
in measuring the risk,because it is easy to underestimate risks. Although the failure rate of the CVaR has
been greatly decreased compared with its failure rate is still very unstable There are 17 funds’ failure
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rates are around 10%, and only the TDHLJX, the HTFJD and the JYCZ funds failure rate are close to
5%, so the CVaR also may easily underestimate risk.

5 The Open-end Fund Performance Evaluation by the RAROC Based on CoVaR
According to the above research, we find that VaR and CVaR are both easy to underestimate risk,
and unable to effectively cover the left tail risk. while the risk indicator CoVaR is more effective.
Therefore, by improving the traditional RORAC with the risk index of the CoVaR instead of VaR , we
can get new RORAC and the ranking of funds based on new RORAC.
Table 6 shows the the comparison between the traditional fund ranking and the modified ranking. It
lists the ranking of various performance evaluation indexes including the average return index, Sharp
index, the RORAC value based on the VaR under 95% confidence level and the improved RORAC
value based on the CoVaR under 95% confidence level.According to the table, if the return is considered
alone GTJN and JYCZ are the top two. But the ranking results show the significant difference after
taking into account the risk. Sharp index shows the excess return brought by fund’s undertaking per unit
of total risk.
The molecule here is the adjusted return in the future or after a period of time and the denominator
is the standard deviation of rate of return.Greater Sharp index means higher unit risk premium and better
fund performance. The rankings of sharpe ratio ,traditional RORAC and improved RORAC ranking
show that GFTXSZ and JSNXZZare the biggest two, and the corresponding rankings are significantly
different from that based on the rate of return .Between traditional RORAC ranking and improved
RORAC ranking, the funds that are more sensitive to market show greater risk values, so there is
individual difference,but the overall performance rankings are identical.
According to the correlation coefficients of rankings,the average return, sharp index, the traditional
RORAC and the improved RORAC have strong positive correlation.The correlation coefficient of the
traditional and the improved RORAC is 0.9807. Because the improved RORAC model is modified by
CoVaR, it should correlate with traditional RORAC model, and the differences are mainly in the model
revision, the differences are mainly embodied in the model revision .
Fund name

Table 6 Funds Ranking results
Earnings Rate
SHARP index
Traditional RORAC

TDHLJX

16

18

17

Improved RORAC
16

STCZXF

15

11

13

13

GYWJCZ

14

16

16

17

GFTTXSZ

5

1

1

2

NFJYCZ

13

10

11

11

JYCZ

2

9

9

10

XQQQSY

3

6

10

9

YHYZCZ

11

4

5

4

DWSDL

6

5

4

6

HXFX

8

15

15

14

HXYSCZ

10

12

12

12

HTFJD

7

8

7

8

GTJNCX

1

14

6

5

JXNXZZ

4

2

2

1

YHFYZT

9

3

3

3

YFDJX

17

7

8

7

XDAYZZ

12

13

14

15

RTDLXF

20

20

20

20

HBHYJX

18

19

19

19

GLYS

19

17

18

18
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Correlation coefficient

Table 7 Rank Correlation
Earnings Rate
SHARP index
Traditional RORAC
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Improved RORAC

Earnings Rate

1

0.6045

0.7203

0.7083

SHARP index

0.6045

1

0.9308

0.9172

Traditional RORAC

0.7203

0.9308

1

0.9807

Improved RORAC

0.7083

0.9172

0.9807

1

Overall, among the rankings of all indexes , there are significant differences between the average
return index rankings and other that of other indexes. Because the other three indexes all consider the
risk adjustment. In other words, for those funds with good profit ability, if they are not good at control
risks, their overall performance may not be good. In addition, in the investment process, one should not
pursure profit blindly, because high return is always accompanied by high risk. Therefore, The risk
adjusted method can descripe the fund’s real performance in a is a more comprehensive and effective
way. The modified RAROC not only considers the risk of theirselves, but also takes the spillover effect
of extreme market risk into account , Which makes reliable assessment on funds’ operation in general.

6 Conclusions
Although the traditional RAROC model is one of the most widely used index of performance
evaluation, the model using the VaR index to measure the risk value does not consider the risk of
extreme market conditions. However, CoVaR can make up for some defects of traditional VaR method
in some extent. This paper firstly introduced CoVaR into RAROC model to evaluate the performance of
securities investment fund. Moreover, the key to the application of this model was the CoVaR
calculation and the comparison test with CVaR and VaR. Therefore, the paper chose the appropriate
GARCH-Copula to fit the dependency structure of the funds and the market and then calculated the
results of CoVaR. Finally by using the back test to compare and analyze the effect of the CoVaR VaR,
and CVaR. In this paper, with the empirical analysis of 20 open-ended funds in China, there are some
conclusions as follows:
Firstly, respectively use the static and dynamic copula function to fit correlation structure
bewteen sequences, andAIC value was considered to compare the degree of fitness of different copula
models. The results showed that the the time-varying SJC-Copula function’ performances is the best. the
upper and lower tail dependency coefficient of time-varying SJC-Copula function were both lager, and
the mean value of the lower tail correlation coefficient was 0.6518. which meant that it was very easy to
cause the violent fluctuation of the fund under extreme market conditons, showing the necessity to use
CoVaR as the fund risk measurement.
Secondly, The CoVaR value of each fund was larger than their VaR value indicating that the market
risk events have a positive spillover effects on the funds.Meanwhile, although the CVaR can cover
bigger left tail risk, its estimated value was still significantly less than CoVaR, which meant CVaR still
underestimate the risks. Besides, back test showed that in the extreme market conditions, the statistical
results of CoVaR performance was the most ideal and the failure rate of the VaR was very high.
moreover, compared with VaR, although the failure rate of CVaR greatly decreased, the overall
performance of the CVaR was still very unstable.
Thirdly, based on the traditional evaluation and the improved RORAC ranking, it can be found that
the other three methods of performance evaluation based on risk adjustmentshowed stronger consistency,
compared with the rate of return of ranking. The improved RORAC was modified from traditional
RORAC model, so their correlation was stronger. However, because this three kinds of evaluation
consider the risk from different perspective, their ranking results also had some differences.
The revision of traditional RAROC models and related empirical analysis in this paper confirmed
that the modified RAROC model based on the CoVaR is a more reasonable risk measurement method
than the traditional RAROC model, becaus CoVaR provide a brand-new, reasonable and effective way
for people to measure fund’s performance.
Meanwhile, the CoVaR method, as a new risk measure tool, was raised relatively late,so the theory
and application of the method still needs to be further developed and perfected.
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Abstract: In this paper, a return-to-scale model is used to analyze the enterprise productive efficiency.
The drawbacks of the traditional models are analyzed. The computation results of example give the
useful conclusions for practical investment decision-making. To improve the accuracy of this model,
external effects should be introduced.
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1 Introduction

A model used widely to analyze productive efficiency is the production function model [1]. Starting
in the early 1950s until the late 1970s, analyzing the production function attracted many economists.
During the said period, a number of specifications or algebraic forms relating input to output were
proposed, thoroughly analyzed, and used for deriving various conclusions. In 1928, Douglas and Cobb
suggested an equation describing the relationship between the time series on manufacturing output,
labor input, and capital input. This equation is called the Cobb-Douglas production function. In 1937,
Douglas et al. built an improved C-D production function. In 1957, Solow built another improved C-D
production function. In 1961, Arrow et al. built the CES (constant elasticity of substitution) production
function. In 1968, Sato and Hoffman built the VES (variable elasticity of substitution) production
function. In 1973, Christensen and Jorgenson built the transcendental logarithmic production function.
Although these models for production function are widely used, we point out that the above
production functions have several shortcomings:
1) A consistency problem of the sample data exists. The cross-section data (or time-series data) of
enterprises from the same industry can only be used in the estimation of the production function from
these enterprises of the same industry. The estimated production function cannot be used in the analysis
of the whole industry production function.
2) When the traditional production function is used in economic analysis, it cannot explain negative
output and does not consider the proper allocation among input factors and resource allocation
optimization. For example, under the condition that other factors remain unchanged, excessively
increasing the input of one factor can result in decrease of the final output.
3) Because of economic fluctuations and external uncontrolled factors, sample data in different
periods have no comparability. For instance, the same inputs in different periods can obtain different
outputs, but the traditional production functions neglect this.
Therefore, we consider that the above traditional production functions have problems in practical
application.

2 Returns-to-scale Analysis
We adopt the second-order Maclaurin series to simulate the production function, then we can get
2

2

Y  a  a1 L  a 2 K  a11 L  a 22 K  a12 LK  o( L, K )

(1)

where a, a , a , a , a , a are constant, L represents labor input, K represents capital input,
1
2
11
22
12
L  0, K  0 , o( L, K ) is infinitesimal, and Y is output.
Theorem 1 The constant a = 0.
When the input factors L and K are equal to 0, the output Y is 0, so we can learn a = 0.
Theorem 2 a  0 , a  0 .
11

22

By finding the derivatives of L and K, we can know
Y L  a1  2 a11 L  a12 K

(2)

(3)
Y K  a 2  2 a22 K  a12 L
According to economic principles, when K remains constant and L increases, if L is small at the
beginning, the marginal benefit of L increases at first but will decrease gradually in the end, even to be
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negative; when L remains constant and K increases, the same situation will happen [2]. Therefore, we
have 2 Y  L2  2 a  0 and 2 Y  K 2  2 a  0 . So a  0 , a  0 .
11
11
22
22
According to theorems 1 and 2, model (1) is rewritten to be
2
2
(4)
Y  a1 L  a 2 K  a11 L  a 22 K  a12 LK

2.1 Constant returns to scale
If the system exhibits constant returns to scale, suppose   1 , then Y  f ( L, K ) , and we
have

L   a K   2 a LK
  a L   a K   a L   a K   a LK
 a1 L   a 2 K   2 a

2

2

2

22

11

12

2

2

1

.

(5)

2

22

11

12

Therefore, we have
2

2

a L a
11

When
2

a L a
11

12

When

a

2

12

 4 a11 a22  0 ,

12

the

LK  a 22 K  0 .

equation

(6)

(6)

has

no

solution.

On

this

occasion

2

LK  a22 K  0 , so the condition of constant returns to scale is not satisfied.

a

2

12

 4 a11 a 22  0 , if

a

2

12

L

 4 a11 a22  a12
2 a11

a

K or K 

2

12

 4 a11 a22  a12
2 a22

,

L

we can know the system exhibits constant returns to scale.
2.2 Increasing returns to scale
To discuss the occasion of increasing returns to scale, suppose

(7)

  1 , we have

 Y  f (  L,  K ) , then

L   a K   2 a LK
  a L   a K   a L   a K   a LK
 a1 L   a2 K   2 a

2

2

2

22

11

12

2

2

1

.

(8)

2

22

11

12

And we can get
2

2

(   1)(a11 L  a12 LK  a 22 K )  0 .
2

a L a
11

12

2

a L a

(9)

2

LK  a22 K  0 .

(10)

2

a K

 12 LK  22
 0 . On this occasion, the model (10)
 4 a11 a 22  0 , 11
cannot be satisfied, so the system exhibits no increasing returns to scale.
When a 2  4 a a  0 , and
When

a

2

12

12

11

22

a

2

12

L

 4 a11 a 22  a12
2 a11

the system exhibits increasing returns to scale.
2.3 Decreasing returns to scale
As for decreasing returns to scale, suppose
 L K  2

a

K or K 

2

12

 4 a11 a 22  a12
2 a 22

a

1

2

2

2

2

22

11

12

2

2

1

(11)

  1 , we have  Y  f (  L,  K ) , then

 a L   a K   2 a LK
  a L   a K   a L   a K   a LK
a

L,

.

(12)

2

22

11

12

We have
2

2

(   1)(a11 L  a12 LK  a22 K )  0 .
2

(14)
a L  a LK  a K  0 .
2
2
a11 L  a12 LK  a22 K  0 , the system exhibits decreasing returns to
11

When
scale.
When

a

2

12

a

 4 a11 a22  0 ,

2

12

2

(13)

 4 a11 a 22  0 , and

12

22
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a

2

 4 a11 a 22  a12

K or K 

a

2

 4 a11 a 22  a12

L,
2 a11
2 a 22
the system exhibits decreasing returns to scale.
Lemma 1 When a 2  4 a a  0 , the system exhibits decreasing returns to scale.
12
11
22

L

12

12
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(15)

According the above analysis of returns to scale, this conclusion is obvious.

3 An Illustration
Productivity is typically defined as the ratio of output (i.e. production of good and services in
monetary terms) to input (labor and capital used in production). Martikainen, Nikkinen, and Vahamaab
applied total factor productivity (TFP) as the measure of firm productivity[3]. Because TFP
simultaneously accounts for both labor productivity and output contributions of non-labor inputs, it is
considered to be an effective measure of production efficiency. TFP is defined as output per unit of total
input, where total input is a weighted sum of the individual inputs. Thus, TFP can be expressed as
(16)
  Y / f ( L, K )
where γ denotes TFP, Y denotes output, f(·) denotes total input, L denotes labor input, and K denotes
capital input.
Model (16) is invalid when the output is negative, so we put forward a modified index to evaluate
the productivity:
  (Y  f ( K , L)) / f ( K , L), when f ( K , L)  0
when f ( K , L)  0
(Y  f ( K , L)) / f ( K , L) ,

 

(17)

We choose the data of 49 Chinese representative logistics enterprises in 2009 as our analysis
samples. Using Euler’s Method to solve the above problem, according to Lemma 1, we know the
Chinese logistics enterprises in 2009 operate under decreasing returns to scale. Comparison between the
practical and estimated profits of each enterprise is shown in Figure 1.

Figure 1

Comparison Between Practical and Estimated Profit

4 Conclusions
From the example, it shows that in example enterprises, expressway enterprises have the highest
productive efficiency. Among the 21 enterprises whose productivity index is above or equal to zero, all
sample expressway enterprises are included. The productivity of air transportation enterprises, except
that of the Xiamen International Airport and Shenzhen Airport, is below zero. All railroad logistics
enterprises in the sample have positive productive efficiency. On the whole in 2009, except for the
expressway and railway logistics companies, the productive efficiency of these enterprises was not
satisfactory.
Through the analysis of these enterprises’ productive efficiency in 2009, we find that these
enterprises exhibit decreasing returns to scale. Therefore, our suggestion to managers is that it is
unnecessary to treat scale enlargement as the main strategic goal, but emphasis should be put on the
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promotion of enterprise technology and service capability. This will help these enterprises improve their
total productive efficiency and strengthen their market competition capabilities.
At the model application, our model can be improved. The third factor should be included in our
fitting model, such as the BDI (Baltic Dry Index) or CPI (Consumer Price Index), to reflect the effect of
external factors so as to improve the preciseness of the model. We could also use a higher-order fitting
model to improve the fitting precision.
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Abstract: This analytical literature review suggests that service innovation literature may provide
important insights that help businesses and other stakeholders to utilize the innovation potential related
to smart grids in more efficient ways. Based on the 45 reviewed articles we present insights that may
facilitate further progress in the emerging smart grid research. These insights are then integrated into the
theoretical and conceptual discussions in smart grid research. Based on these discussions, we propose a
number of tentative research themes and questions for future research. Furthermore, this paper attempts
to enhance and to support the dialogue between smart grid and service innovation research domains,
which seems to be in its infancy.
Key words: Smart grid; Smart meters; Smart metering; Service innovation; Co-creation; User
engagement

1 Introduction and Objectives
Smart grid is argued to have great potential for driving innovation in the ways electricity is
produced, managed and consumed [1]. Even though there is no consensus on what a smart grid is [2] and
not a single functioning smart grid yet exists [3], it is suggested to offer a number of advantages such as
promotion of sustainability, improved energy efficiency and security, economic growth and job creation
[4]
.
One largely cited definition for ´smart grid’ is introduced by International Energy Agency (IEA).
According to definition proposed by IEA [5], ‘A Smart Grid is an electricity network that uses digital and
other advanced technologies to monitor and manage the transport of electricity from all generation
resources to meet the varying electricity demands of end-users. Smart grids co-ordinate the needs and
capabilities of all generators, grid operators, end-users and electricity market stakeholders to operate
all parts of the system as efficiently as possible, minimising costs and environmental impacts while
maximising system reliability, resilience and stability’.
Even a quick overview of the smart grid and closely related literature (e.g. smart metering)
indicates that in addition to advanced digital technologies, also services seems to play an important role
in intelligent electricity systems. A number of service researchers have published papers discussing e.g.
energy service provision [6], quality of services [7], ancillary services and markets [8], demand response
services [9], and smart grid services platforms [10], just to name some of the service related topics within
smart grid literature. Especially the use of ICT and Internet is suggested to foster the generation of new
services around electricity distribution, adding further value and innovation to the energy sector value
chain [10].
When referring the examples presented above, it is rather surprising that even though the role and
importance of services seems to be well recognized in literature on general level, the studies that are
examining and discussing service innovations and/or the development of new innovative services within
smart grids are very scarce. Best to the authors’ knowledge, this paper is one of the first attempts to
mitigate this identified gap within the research literature.
The aim of this paper is to contribute to the conceptual discussion on the field of smart grid 1) by
analyzing smart grid and closely related literature from service innovation perspective, 2) by integrating
insights from service innovation literature into the discussions taking place in the field of smart grid, and
3) by making tentative suggestions for themes and questions to be studied in future research.
2 Data and Methodology
A literature review was first conducted by using the keywords “smart grid” AND “service
innovation” as search topic on the online databases Web of Science (ISI Web of Knowledge) that covers
a broad range of high-quality, peer-reviewed publications. The search was refined to cover only
articles as Web of Science document type. Therefore proceedings papers and book chapters were
excluded. The timespan for the search was limited to years 2004-2014. As the initial search returned no
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articles, we made a new search of on Web of Science database by using the keywords “smart grid” AND
“service” and “smart grid” AND “innovation”. As a result, search topic “smart grid” AND “service”
returned 137 articles, and respectively, search topic “smart grid” AND “innovation” returned 22 records.
After the preliminary scan of article abstracts, it was decided to conduct additional searches on
Web of Science by using the keywords “smart meter” AND “service”, “smart metering” AND “service”,
“smart meter” AND “innovation” and “smart metering” AND “innovation” as search topic. Smart
meters and smart metering has been described as a major part of the smart grid system [11, 48]. Moreover,
it is argued that smart grid do not provide any benefits for the final end-users (e.g. residential costumers,
households) without these communication and feedback tools and additional metering services [12].
Accordingly, the authors of this study considered it also to be important to broaden the search on “user”,
“consumer” and “household” that are likely to play a pivotal role in smart grid innovations, as suggested
by Verbong and his co-authors [2].
Table 1
Publication Forum
Web of Science

ScienceDirect

Summary of Literature Review
Search criteria, keywords,
timespan limited to 2004-2014
TOPIC, DOCUMENT TYPES (ARTICLES)

Search results

“smart grid” AND “service”
“smart grid” AND “innovation”
“smart grid” AND “user”
“smart grid” AND “consumer”
“smart grid” AND “household”

137
22
100
80
47

“smart meter” AND “service”
“smart meter” AND “innovation”
“smart meter” AND “user”
“smart meter” AND “consumer”
“smart meter” AND “household”

7
2
16
11
16

“smart metering” AND “service”
“smart metering” AND “innovation”
“smart metering” AND “user”
“smart metering” AND “consumer”
“smart metering” AND “household”

8
5
17
11
25

TITLE-ABSTR-KEY,
CONTENT TYPE JOURNAL
“smart grid” AND “service”
“smart grid” AND “innovation”
“smart grid” AND “user”
“smart grid” AND “consumer”
“smart grid” AND “household”

89
22
65
92
32

“smart meter” AND “service”
“smart meter” AND “innovation”
“smart meter” AND “user”
“smart meter” AND “consumer”
“smart meter” AND “household”

20
6
24
34
35

“smart metering” AND “service”
“smart metering” AND “innovation”
“smart metering” AND “user”
“smart metering” AND “consumer”
“smart metering” AND “household”

13
3
8
21
23

As a result of the additional search rounds of literature, the number of articles increased
significantly, as presented the following Table 1. However, while conducting a targeted manual search
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that was carried out in order to identify potentially missed articles, it was noticed that a number of high
quality research papers were not found on the Web of Science database. For this reason it was decided to
repeat the whole search process by using the same keywords and limitations (focus on journal articles,
keyword must be at presence in the title or the list of given keywords or in abstract) as search criteria on
ScienceDirect online database. In this way a number of papers not identified at the first round of search
activities were added to the review process.
Accounting for duplicate results and after a preliminary scan of the article abstracts, the number of
articles to be included was substantially reduced. All in all, the final list of literature consists of 45
relevant articles, books and reports, which constitute the basis of the literature review.

3 Results of Literature Review
The publication years of the articles obtained with the different sets of search criteria are reported
in Figure 1 and Table 2 below. Literature found with keyword “smart grid” is reported in Figure 1, and
literature found with other keywords is reported in Table 2.
Database: Web of Science
TOPIC: “smart grid” AND “service”
45
40
35
30
25
20
15
10
5
0

2009
1

40

2010
2

2011
3

2012
4

2013
5

Database: ScienceDirect
TOPIC: “smart grid” AND “service”

2014
6

Database: Web of Science
TOPIC: “smart grid” AND “user”

45
40
35
30
25
20
15
10
5
0

40

30

30

20

20

10

10

0
2011
1

2012
2

2013
3

2014
4

2009
1

2010
2

2011
3

2012
4

2013
5

2014
6

Database: Science Direct
TOPIC: “smart grid” AND “user”

0
2011
1

2012
2

2013
3

2014
4
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Database: ScienceDirect
TOPIC: “smart grid” AND “household”

Database: Web of Science
TOPIC: “smart grid” AND “household”
20

20

15

15

10

10

5

5

0

0
2010
1

Figure 1

2011
2

2012
3

2013
4

2014
5

2010
2011
2012
2013
2014
1
2
3
4
5
Division of Publications Per Publication Year (Main Search Topic: “Smart Grid”)

Table 2
Database: Web of Science
TOPIC:
“smart meter” AND “service”
“smart meter” AND “innovation”
“smart meter” AND “user”
“smart meter” AND “consumer”
“smart meter” AND “household”
Database: Web of Science
TOPIC:

Division of Publications Per Publication Year
Record count per publication year
2007
2008
2009
2010
2011
2012
1
3
1
1

2008

2009

2010

2011

2012

1

2

5

“smart metering” AND “innovation”

2

“smart metering” AND “user”

2

“smart metering” AND “consumer”
“smart metering” AND “household”

“smart meter” AND “service”
“smart meter” AND “innovation”
“smart meter” AND “user”
“smart meter” AND “consumer”
“smart meter” AND “household”

2
3
3

2014

2013

2014

1

2
2

1
4
2
4

Record count per publication year
2007

“smart metering” AND “service”

Database: ScienceDirect
TOPIC:

2
1
1

2013
3
1
7
5
7

1

2

3

1

7

3

2

2

3

1

3

4

3

13

1

2013
4
2
6
9
10

2014
9
3
10
11
15

Record count per publication year
2007

1
1

2008

2009
1

2010
1

2011
1

1
1
1

1
3
1

1
3
5

2012
4
1
4
6
3
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Record count per publication year
2007

2008
1

2009

2010

2011

1

“smart metering” AND “innovation”

2012
3

2013

2014

2

6

1

1

1

1

3

3

“smart metering” AND “user”

1

“smart metering” AND “consumer”

1

1

1

3

6

9

“smart metering” AND “household”

1

2

3

3

7

7

As becomes evident from these figure, the number of research papers on smart grid has increased
rapidly over the last 2-3 years. The analysis of overviewed literature presented in Figure 1 and Table 2
shows that around 80% of the articles have been published in the year 2012 or later. Moreover, the
analysis indicates that the literature on smart grid is characterized by two major streams of discussion.
The first stream of literature is highly technological and examines the smart grid merely from an
engineering perspective. The great majority of articles within this research stream are published by IEEE.
On the other hand there is a fast emerging stream of literature in which smart grid is analyzed and
discussed from a broader socio-technological perspective. In the discussions within this second research
stream, Energy Policy journal has taken a place as the major publication forum.
However, it should be noted that it is highly challenging to exhaustively categorize each and every
paper in such fast growing and diverse field like ‘smart grid’. In line with the aim of this paper, our
assessment focuses on exploring and identifying themes that may provide valuable insights from service
innovation perspective to the conceptual discussions in the emerging field of smart grid.

4 Discussion and Tentative Suggestions for Future Research
Service innovation is typically a multi-dimensional phenomenon by nature and it can take different
forms [46]. Following the systemic approach on innovation, den Hertog [13] developed a model in which
the service innovation was characterized by six dimensions: new service concept, new customer
interaction, new value system or new business partner, new revenue model, new delivery system
(organizational component, i.e. personnel, organization, culture), and new delivery system
(technological component). Typically, service innovations are combinations of or renewals in two or
more of the dimensions discerned. Due to this multi-dimensionality the determination of service
innovation in advance may be rather problematic in practice [49]. Moreover, it is important to notice that
service innovation is tightly linked with the concept of customer value: service innovation defines new
way of creating value for and mostly with the customers of new delivery system (technological
component)[13].
Table 3 provides a tentative overview that attempts to analyze and to categorize smart grid and
smart meter/metering literature following the multi-dimensional service innovation framework
suggested by den Hertog [13].
As illustrated in Figure 1 and Tables 1 and 2, the research on smart grid has grown rapidly over the
last 2-3 years covering a wide range of research themes and topics. However, when exploring and
analyzing the current literature from the service innovation perspectives, it is reasonable to suggest that
there is a number of questions that deserve to be studied in the future research. The first two questions
concern the innovation in smart grid.
First, as shown in Table 1, the number of innovation related research articles is considerably small
while taking into the account the notice that smart grid is argued to have a great potential for driving
innovation [1]. One plausible explanation for this identified research gap relates to the fact that smart grid
is very young as a research field. In a large number of overviewed papers, the authors use words like
‘propose’, ‘simulate’, ‘demonstrate’, ‘validate’ while presenting the models, protocols, algorithms and
software they have developed. This indicates that the research is still in many cases in an early phase of
the innovation process and thus, the proposed (mainly technological) solutions may not yet considered
as ‘innovation’ (e.g. because they have not yet been diffused).
The second question is more profound by nature and concerns the interplay between ‘new service
concept’ and ‘technological component’ of the model suggested by den Hertog [13]. As defined by den
Hertog [ibid.], service concept highlights the importance of co-creation, i.e. value creation taking often a
place in close collaboration between service provider and customer. However, the
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customer/consumer/user engagement seems to be largely overlooked in the smart grid literature – even
if consumer engagement is argued to be a critical component of successful deployment and adoption of
smart grid and smart metering technologies [43]. This is well in line with the following observation
presented by Honebein et al.: ‘The human element is something that utilities and their regulators have
found hard to embrace. For the past 100 years, the industry has focused on safety and reliability. This,
quite understandably, created what Centerpoint Energy’s COO Tom Standish calls a ‘‘paternalistic
culture,’’ in which the utility knows what is best for its customers. Value, in terms of the energy required
to power great economies, was what utilities created and what customers consumed’ [44]. Indeed, based
on the analyzed literature, the co-creation with customers and users is still very much in its infancy and
electricity business is therefore suggested to follow largely the ‘good-dominant-logic’ [45] in their
innovation activities. However, there is one highly interesting exception within the above-mentioned
discussion, i.e. the emergence of ‘microgrids’[34], ‘prosumers’[17], and ‘prosumer communities’[24].
Table 3
Dimension of
service
innovation

Tentative Overview on Smart Grid Literature from Service Innovation Perspective
Description
(den Hertog [13]

New service
concept

Description of value created by service
provider in collaboration with customer,
e.g. how to organize a solution to
customer’s problem/need

New customer
interaction

New roles customer plays in the creation of
value, i.e. new ways how service provider
and customer interact, communicate,
co-design, customize and co-produce new
service experiences

New value
system or new
business
partner

Service innovations are increasingly
realized through combinations of service
functions and activities provided by a
coalition of providers and actors in the
wider network

New revenue
model

New delivery
system
(organizational
component)

New delivery
system
(technological
component)

New revenue models are often a
requirement for an innovation to succeed.
Especially in the case of those services that
are provided by multiple actors, it may
require considerable ingenuity to develop a
model in which costs and revenues are
distributed in a appropriate manner
Human part of the delivery system. New
services may require new organizational
structures, personnel capabilities and team
skills. It also includes the ways, how to
motivate and reward personnel and
moreover, how to develop an innovative
organizational culture.
Technological systems and processes
involved in delivering service. In particular,
ICT offers a wide range of opportunities for
introducing new service concepts, new
ways to interact with customers/other
service providers and for developing new
revenue models.

Examples from smart grid and
smart meter/metering literature
Access to energy data [42], optimization and
balancing of energy usage [25, 47], savings in
electricity bills [30], promotion of sustainable
ways of living [6], integrated service offerings
(combined energy consumption, air quality
and security) [36], privacy preserving [39]
In-house energy consumption displays [33],
prosumers [17], ‘Energy consumer’ and ‘Energy
Citizen’ concepts [38], Participation in energy
games [31], promotion of competitions [32],
consumer education [33]
Prosumer communities [24], New entrants (e.g.
providers of smart home applications) as a
third party provider of demand response [23],
ICT-service providers [29], smart network
companies [14], product and service designers
[22]
, data centres as ancillary service providers
[35]

Pricing ancillary services [20], activity-based
costing [26], willingness to pay parameter [28],
emergent business models for batteries of
electric cars [37]

Models, protocols, algorithms and software for
microgrid [34], cyber security [27], prevention of
data manipulation [15], user behavior modeling,
against malicious behavior (e.g. energy theft)
[16]
, plug-in electric vehicle (PEV) grid
integration [18], test bed for renewable energy
systems in smart homes [19], energy service
interface for smart buildings [21]

The third question of future research is related to the identified gap between smart grid literature
and the organizational component of the model presented by den Hertog [13]. As illustrated in Table 3, we
were not able to identify any articles that are exploring and/or discussing, e.g. how the development of
smart grid is changing organizational structures, personnel capabilities, and team skills within the
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electricity business.
These are tentative examples of research themes and questions that need further investigation from
new perspectives (such as service innovation) as otherwise there is a risk that smart grid related
innovation potential and societal benefits will remain underutilized.

References
[1] OECD. ICT Application for the Smart Grid: Opportunities and Policy Implications. OECD Digital
Economy Papers, No.190, OECD Publishing, 2012. http://dx.doi.org/10.1787/5k9h2q8v9bln-en
[2] Verbong, G.P.J., Beemsterboer, S. & Sengers [J]. F. Smart grids or smart users? Involving users in
developing a low carbon electricity community. Energy Policy, 52(2013):117-125
[3] Wolsink, M. The research agenda on social acceptance of distributed generation in smart grids:
Renewable as common pool resources [M]. Renewable and Sustainable Energy Reviews,
16(2012):822-835
[4] National Institute of Standards and Technology [NIST], U.S. Department of Commerce. Strategic
R&D Opportunities for the Smart Grid. Advancing measurement science and standards for smart
grid technologies, March 2013.
[5] International Energy Agency [IEA]. Technology Roadmap. Smart Grids [M]. IEA, Paris, 2011
[6] Naus, J., Spaargaren, G., van Vliet, B.J.M. & van der Horst, H.M. Smart grids, information flows
and emerging domestic energy practices [J]. Energy Policy, 68(2014): 436-446.
[7] Huang, Y., Mao, S. & Nelms, R.M. Adaptive Electricity Scheduling in Microgrids [J]. IEEE
Transactions on Smart Grid, Vol. 5, No. 1, January 2014
[8] Biegel, B., Westenholz, M., Hansen, L.H., Stoustrup, J. Andersen, P. & Harbo, s. Integration of
flexible consumers in the ancillary service markets [J]. Energy, 67(2014):479-489
[9] He, X., Keyaertts, N., Azevedo, I., Meeus, L., Hancher, L. & Glachant, J-M. How to engage
consumers in demand response: A contract perspective [J]. Utilities Policy, 27(2013): 108-122
[10] Giordano, V. & Fulli, G. A business case for Smart Grid technologies: A systemic perspective [J].
Energy Policy, 40(2012):252-259
[11] Weranga, K.S.K., Kumarawasu, S. & Chandima, D.P. Smart Metering Design and Applications.
SpringerBriefs in Applied Sciences and Technology, 2014. ISBN 978-981-4451-82-6 (eBook)
[12] Renner, S., Albu, M., van Elburg, H., Heinemann, C., Lazicki, A., Penttinen, L., Puente, F. & Sale,
H. European Smart Metering Landscape Report [R]. SmartRegions Deliverable 2.1, Vienna,
February 2011
[13] den Hertog, P. Managing service innovation. Firm-level dynamic capabilities and policy options [J].
Dialogic Innovatie & Interactie, Utrecht, 2010. ISBN 978-90-806985-4-3
[14] Arends, M., Hendricks, P.H.J. Smart grids, smart network companies [J]. Utilities Policy,
28(2014):1-11
[15] Kim, Y.S. & Heo, J. Device Authentication Prototocol for Samrt Grid Systems Using
Homomorphic Hash [J]. Journal of Communications and Networks, 14(2012):606-613
[16] Xiao, Z.F., Xiao, Y. & Du, D.H.C. Non-Repudiation in Neighborhood Area Networks for Smart
Grid [J]. IEEE Communications Magazine, Volume:51, Issue:1, 2013, 18-26
[17] Nyborg, S. & Ropke, I. Constructing users in the smart grid – insights from the Danish eFlex
project [J]. Energy Efficiency, Volume:6, Issue:4, Special Issue:SI, 2013, 655-670
[18] Foster, J.M., Trevino, G., Kuss, M. & Caramanis, M.C. Plug-In Electric Vehicle and Voltage
Support for Distributed Slolar: Theory and Applications [J]. IEEE Systems Journal, Volume:7,
Issue:4, 2013, 881-888
[19] Molitor, C., Benigni, A., Helmedag, A., Chen, K., Cali, D., Jahangiri, P., Muller, D. & Monti, A.
Multiphysics Test Bed for Renewable Energy Systems in Smart Homes [J]. IEEE Transactions on
Industrial Electronics, Volume:60, Issue:3, 2013, 1235-1248
[20] Wang, P., Zareipour, H. & Rosehart, W.D. Descriptive Models for Reserve and Regulation Prices in
the Competitive Electricity Markets [J]. IEEE Transactions on Smart Grid, Volume:5, Issue:1, 2014,
471-479
[21] Lee, E.K., Chu, P. & Gadh, R. Fine-Grained Access to Smart Building Energy Resources [J]. IEEE
Internet Computing, Volume:17, Issue:6, 2013, 48-56
[22] Geelen, D., Reinders, A. & Keyson, D. Empowering the end-user in smart grids: Recommendations
for the design products and services [J]. Energy Policy, 61(2013): 151-161
[23] Dave, S., Sooriyabandara, M. & Yearworth, M. System behavior modeling for demand response

·1438·

Proceedings of the 11th International Conference on Innovation & Management

provision in a smart grid [J]. Energy Policy, 61(2013): 172-181
[24] Rathnayka, A.J.D., Potdar, N.M., Dillon, T., Hussain, O. & Kuruppu, S. Prosumer recruitment
framework for prosumer community groups in smart grid [M]. Computer Systems Science and
Engineering, Volume:28, Issue:5, 2013, 287-297
[25] Carroll, J., Lyons, S. & Denny, E. Reducing household electricity demand through smart metering:
The role of improved information about energy savings [M]. Energy Economics, 45(2014):234-243.
[26] Oh, S.C, Hildreth, A.J. Decisions on Energy Demand Response Option Contracts in Smart Grids
Based on Activity-Based Costing and Stochastic Programming [M]. Energies, Volume:6, Issue:1,
2013, 425-443
[27] Erol-Kantarci, M. & Mouftah, H.T. Smart Grid Forensic Science: Application, Challenges, and
Open Issues [M]. IEEE Communications Magazine, Volume:51, Issue:1, 2013, 67-73
[28] Fan, Z. A Distributed Demand Response Algorithm and Its Application to PHEV Charging in Smart
Grid. IEEE Transactions on Smart Grid, Volume:3, Issue:3, 2012, 1280-1290
[29] Erlinghagen, S. & Markard, J. Smart grids and the transformation of the electricity sector: ICT
firms as potential catalysts for sectoral change [J]. Energy Policy, 51(2012):895-906
[30] Missaoui, R., Joumaa, H., Ploix, S. & Bacha, S. Managing energy Smart Homes according to
energy process: Analysis of a Building Energy Management System [J]. Energy and Buildings,
71(2014):155-167
[31] Nguyen, H.K., Song, J.B. Optimal Charging and Discharging for Multiple PHEVs with Demand
Side Management in Vehicle-to-Building [J]. Journal of Communications and Networks, Volume:14,
Issue:6, 2012, 662-671
[32] Clastres, C. Smart Grids: Another step towards competition, energy security and climate change
objectives [M]. Energy Policy, 39(2011):5399-5408
[33] Park, C-K., Kim, H-J. & Kim, Y-S. A study of factors enhancing smart grid consumer engagement
[J]. Energy Policy, 72(2014):211-218
[34] Bracco, S., Delfino, F., Pampaparo, F. Robba, M. & Rossi, M. The University of Genoa smart
microgrid test-bed facility: The overall system, the technologies and the research challenges [J].
Renewable and Sustainable Energy Reviews, 18(2013):442-459
[35] Aikema, D., Simmonds, R. & Zareipour, H. Delivering ancillary services with data centres [J].
Sustainable Computing: Informatics and Systems, 3(2013):172-182
[36] Balta-Ozkan, N., Davidson, R. Bicket, M. & Whitmarsh, L. The development of smart homes
market in the UK [J]. Energy, 60(2013):361-372
[37] Christenssen, T.B., Welss, P. & Cipcigan, L. Can innovative business models overcome resistance
to electric vehicles? Better Place and battery electric cars in Denmark [J]. Energy Policy,
48(2012):498-505
[38] Goulden, M., Bedwell, B., Rennick-Egglestone, S., Rodden, T. & Spence. A. Smart grids, smart
users? The role of the user in demand side management [J]. Energy Research & Social Science,
2(2014):21-29
[39] Alcaide, A., Palomar, E. Montero-Castillo, J. & Ribagorda, A. Anonumous authentication for
privacy-preserving IoT target driven applications [J]. Computers & Security, 37(2013):111-123.
[40] Lopez. G., Moreno, J.I., Amaris, H. & Salazar, F. Paving the road toward Smart Grids through
large-scale advanced metering infrastructures [R]. Electric Power Systems Research,
xxx(2014):xxx-xxx. Article accepted 13 May 2014.
[41] Kaufmann, S., Künzel, K. & Loock, M. Customer value of smart metering: Explorative evidence
from a choice-based conjoint study in Switzerland [J]. Energy Policy, 53(2013):229-239
[42] Oltra, C., Boso, A., Espluga, J. & Prades, A. A qualitative study of users’ engagement with real-time
feedback from in-house energy consumption displays [J]. Energy Policy, 61(2013):788-792
[43] Accenture. Realizing the Full Potential of Smart Metering. Accenture’s Digitally Enabled Grid
Program,
2013.
http://www.accenture.com/us-en/Pages/insight-realizing-full-potential-smartmetering. aspx.
[44] Honebein, P.C., Cammarano, R.F., Donnelly, K.A. Will Smart Meters Ripen or Rot? Five First
Principles for Embracing Customers as Co-Creators of Value [J]. The Electricity Journal, Vol.22,
Issue 5, June 2009, 39-44
[45] Vargo, S.L. & Lusch, R.F. Evolving to a New Dominant Logic for Marketing. In The ServiceDominant Logic of Marketing – Dialog, Debate, and Directions, Lusch R.F. and S.L. Vargo (eds.),
Armonk, New York: M.E. Sharp, 3-28, 2006
[46] Rubalcaba, L., Michel, S., Sundbo, J., Brown, S.W. & Reynoso, J. Shaping, organizing, and

Proceedings of the 11th International Conference on Innovation & Management

·1439·

rethinking service innovation: a multidimensional framework’ [J]. Journal of Service Management,
23(2012):696-715
[47] Oltra, C., Boso, A., Espluga, J. & Prades, A. A qualitative study of users’ engagement with real-time
feedback from in-house energy consumption displays [J]. Energy Policy, 61(2013):788-792
[48] Krishnamurti, T., Schwartz, D., Davis, A., Fischoff, B., de Bruin, W.B., Lave, L. & Wang, J.
Preparing for smart grid technologies: A behavioral decision research approach to understanding
consumer expectations about smart meters [J]. Energy Policy, 41(2012):790-797
[49] Sundbo, J. Customer-based innovation of knowledge e-services: the importance of after-innovation
[J]. International Journal of Services Technology and Management, 9(2008):218-233

·1440·

Proceedings of the 11th International Conference on Innovation & Management

Ranking of Credit Risk Using VIKOR with Synthesized Weight
Wang Honghai1,ZhaoYanlei2
1 Huaihai Institute of Technology, Lianyungang, P.R.China, 222005
2 Lianyungang Vocational Technology Academy of Finance , Lianyungang, P.R.China, 222005
(E-mail:honghaiw64@aliyun.com, ZYL7793@163.com)
Abstract: Judgment of credit risk plays a vital role in commerce decision making. Based on MCDM
(multiple criteria decision making) and applied statistics, the VIKOR with synthesized weight is applied
to assess credit risk. Firstly, each assessment factor’s weight can be reckoned by combining AHP with
VC(variation coefficient) in order to reduce error of simplex method. Secondly, the theoretical and
methodological issues of VIKOR with compound weight is illustrated manifestly. Thirdly, the numeric
case of modified VIKOR is designed by applying the business financial data, and the optimum outcome
of decision making is listed. Finally, some tips of handling credit risk are recommended on the basis of
credit ranking. The research work indicates that the integrated VIKOR is feasible and practical in
estimation of credit risk.
Key words: Ranking; Credit risk; Variation coefficient; VIKOR

1 Introduction
Trade credit is a promise between business to sell goods or services on account, that is, without
making cash asset instantly, in other words, trade credits is “buy now, pay later”. Viewed as the most
traditional exchange models, trade credit may be retrospect to the Qin dynasty. The segment of trade
credit has been raised when the corporation tries to boost sales and reduce stocks mostly during market
recession. In the meantime, suppliers forecast that some purchasers who receive credit will never pay
their account balances. These uncollectible accounts are called doubtful assets. In order to reach
operational aims and manipulate exchange risk, it is necessary to employ suitable credit policy based on
effective method.
MCDM is a professional term in mathematics which stands for multiple criteria decision making.
MCDM has become an active branch of operation research that considers multiple norm explicitly in
decision making situations. Whether in our daily lives or in economic activities, there are typically
multiple conflicting factors that need to considered in making decision. Financial index is usually one of
the main criteria. VIKOR is one of the most effective means in dealing with multiple object decision
making problems. VIKOR is extensively used because of its simplicity and logicality. In the past years,
VIKOR has been widely applied to fields of improving domestic airline service quality[1], open pit
mines equipment arrangement[2], water resources planning[3], renewable energy project selection[4], and
so on. Though VIKOR has many merits, there is trouble how to guess the weight of factor reasonably in
practical applications. In order to cope with assessment of credit risk scientifically, the modified VIKOR
with synthesized weight, which can get rid of distortion of original method, is invented in the paper. The
rest of this paper is introduced as follows. In part 2, the VIKOR based on AHP and VC is cited as the
methodology of this research. In part 3, a overall empirical case is given to demonstrate the procedure of
method systematically. The research wok is summed up and discussed in the last part.

2 The Theory of VIKOR Based on AHP and VC
2.1 The basic principle of AHP
The Analytic Hierarchy Process(AHP) is a layered framework for classifying and analyzing various
decision making problems[5]. Based on system science and psychology, it was pioneered by Saaty in the
late 70s and has been applied and polished since then. It is the objective and subjective techniques
based on simplifying complicated problems of the evaluation program into comprehensive target,
appraisal norm and alternative solution level.
The steps for utilizing the AHP device can be followed as: (1) describe the problem as a hierarchy
model involving
decision target, appraisal criteria and selective program, (2)construct priorities
among factors of the hierarchy by comparing a series of financial indexes based on pairwise matrix,
(3)integrate these judgments to build a set of comprehensive priorities for the solution, (4)verify the
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consistency of the analysis and calculation.
2.2 The basic principle of VC
In applied statistics and probability theory, variation coefficient (VC) is calculated as the ratio of
the normal deviation D to the mean X [6]. The standard formula of the VC is defined as:
D
(1)
VC 
X

1

m

2

(2)
m 1
Where xij is initial digit of the ith alternative in terms of the jth criterion.
VC is a essential statistical index of the dispersion of a probability distribution. The elemental
indicator also refer to as unitized volatility. The academic term VC stands for the scatter of data points in
a data sets around the mean , and it is a helpful parameter for comparing the degree of dispersion from
one data sets to another, even if the averages are extremely different form each other. The more spreads
apart the data, the larger becomes coefficient of variation.
2.3 The main procedure of VIKOR
Serbian scholar Opricovic（2004） developed the VIKOR device to improve decision making. This
novel technique focuses on ranking and sorting from a series of available program and pick out
compromise solution with conflicting nature, which can help the financial analyst to obtain satisfied
response. The compromise solution is an optimal result which is the closest to the positive
benchmarking, and a compromise means a pact reached by reciprocal concessions. It is based on the
application of the special function Lp-metric measurement to tackle a multiple attribute decision problem
with non-dimensionalization and contradictory characteristics.
The typical MCDM problem can be described applying a pairwise matrix as follows:
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Where i represents the ith alternative, j represents the jth criterion, and xij is initial digit of the ith
alternative in terms of the jth criterion.
The procedure of implementing VIKOR consists of following main steps:
(1)Normalized the original decision matrix X using the efficacy coefficient process to obtain
non-dimensionalized decision matrix F=(fij).
(2)Determine the opposite benchmarking sets, that is, the aspired reference sets and tolerable
reference sets.

f j*  max f ij

, where

i

f j*

refers to aspired level.

f j  min f ij , where f j refers to tolerable level.
i

(3)Calculate the values of parameter Si and Ri by these equations:
n

S i   w j ([ f j  f ij ] [ f j  f j ])

(3)

j 1

R i  max w j ([ f j  f ij ] [ f j  f j ])

(4)

j

Where wj is the weight of financial index, expressing its relative importance degree.
(4)Compute the value of parameter Qi , which is defined as:
S  S*
R  R*
Q i  v[ i
]  (1  v )[ i
]
*
S S
R  R*
Where S *  min S i ,
S   max S i
i

R  min Ri
*

i

i



R  max Ri
i

(5)
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V is a reference weight in psychology sense, which serves as the weight of maximum team utility,
whereas (1-v) is the weight of the single regret.
(5) Regard the alternative A' which is the best ranked by the parameter Q (minimum) as a final
solution if the following two rules are satisfied:
①Acceptable advantage:

Q ( A ' ' )  Q ( A ' )  DQ

Where A' ' is the next rank in the list based on parameter Q;
DQ  1 (m  1) ; m is the number of available programs.
②Acceptable stability in decision making:
Alternative A' must also be ranked by S or/and R. This compromise solution is stable within a
decision process, which could be “voting by majority rule” (when v>0.5), or “by consensus” (when
v=0.5), or “with veto” (when v<0.5).Usually, the value of v is taken as 0.5.
If one of the rules is not satisfied, then a set of final solution is suggested, which consists of:
m

Alternatives A' and A' ' if only the second rule is not satisfied, or Alternatives A' , A' ' ,…, A if
m

the first rule is not satisfied; A is determined by the equation :
Q ( A m )  Q ( A ' )  DQ
The best result, ranked by parameter Q, is with the minimum value of Q. The compromise
alternative has both a maximum of “group utility” and a minimum of “individual regret”.

3 Empirical Study
3.1 Pick out the financial index
In order to assess credit risk rationally and scientifically, the paper selects elaborately 8 basic
financial indexes which can generally reflect overall working state in solvency, operating, earning and
growth.
The mentioned 8 indexes consist of: quick ratio(x1), debt ratio(x2), total assets turnover(x3),
inventory turnover(x4), return on equity(x5), profit to total assets (x6), growth rate of capital(x7), growth
rate of net profit(x8).
The analytical structure framework on the basis of system theory is established as Fig.1, and
outcomes of financial indexes quoted form balance sheet and income statement are listed as Table 1 and
Table 2.
3.2 Initialize original financial data
In order to lessen information deviation and facilitate further analysis, the paper tries to implement
original financial data processing, and the normalized decision matrix of non-dimensionalized F is
obtained.
Ranking of credit risk

solvency

operating

quick ratio

debt ratio

earning

growth

total assets
turnover

return on equity

inventory
turnover

profit to total

growth rate of

capital
assets

Figure 1 Hierarchy Structure of Assessment Indexes

growth rate of net
profit
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Table 1 The Assessment Indexes and Equation
financial index
equation

type
solvency
operating
earning
growth
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nature

X1:quick ratio

quick assets÷current liabilities

X2:debt ratio

total liabilities÷total assets

X3:total assets turnover

operating income÷total assets

tolerable
aspired

X4:inventory turnover

operating cost÷inventory

aspired

X5:return on equity

net profit ÷owners’ equity

aspired

X6:profit to total assets

operating profit÷total assets

aspired

X7:growth rate of capital

growth of capital÷original capital

aspired

X8:growth rate of net profit

growth of net profit÷original profit

aspired

Table 2

aspired

The Financial Indexes and Sample Data

Firm

X1

X2

X3

X4

X5

X6

X7

X8

NO1

61.51%

52.99%

0.19

1.40

7.78%

6.05%

105.74%

16.2%

NO2

51.43%

78.98%

0.3

0.28

18.67%

6.03%

118.76%

37.37%

NO3

71.81%

43.16%

0.27

0.42

3.91%

3.12%

96.79%

-26.01%

NO4

21.06%

38.49%

0.29

0.22

1.82%

1.57%

101.84%

-91.51%

NO5

43.9%

81.47%

0.62

0.55

8.37%

2.7%

107.55%

-38.72%

NO6

23.91%

88.84%

0.21

0.21

22.71%

4.98%

124.28%

48.08%

NO7

50.06%

71.85%

0.3

0.29

12.59%

5.24%

114.47%

140.48%

NO8

71.7%

69.47%

0.33

0.36

15.89%

8.01%

108.51%

60.49%

3.3 Integrate the AHP and VC weight
(1) Construct fuzzy judgment matrix based on individual experience and calculate by means of
AHP method, and get the subjective weight.
(2) Put the data of original sampling into formula (1) and formula (2), then perform normalization
process and get the objective weight according to VC method.
(3) Integrate AHP with VC technique and obtain the synthesized weight. The final weight is shown
as Table 3.
Table 3

Weight Calculated by Three Methods

technique

X1

X2

X3

X4

X5

X6

X7

X8

AHP

0.2

0.2

0.13

0.07

0.07

0.13

0.13

0.07

VC

0.11

0.10

0.07

0.22

0.04

0.02

0.05

0.39

synthesized

0.155

0.15

0.1

0.145

0.055

0.075

0.09

0.23

No7

No8

Table 4
parameter

No1

The Value of Corresponding Parameter

No2

No3

No4

No5

No6

S

0.42

0.55

0.58

0.81

0.65

0.66

0.47

0.44

R

0.12

0.14

0.17

0.23

0.18

0.15

0.14

0.13

Q

0

0.23

0.4

1

0.55

0.44

0.12

0.04

3.4 Decide the compromise solution based on VIKOR
(1) Select the positive ideal reference sets as aspired level and negative ideal reference sets as
tolerable level in process of comparison.
(2) Compute relative assessment parameter on the basis of formulas (3) and formulas (4), and
formulas (5) then obtain the value of S, R and Q in each program evaluated. The detailed description is
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shown as Table 4.
(3) The final results are illustrated as Table 5 based on the rule of VIKOR. We can discover that the
NO1 program rank first and deduce corresponding credit risk is the lowest. On the contrary, we can also
discover that the NO4 program rank last and deduce corresponding credit risk is the highest.
Table 5 The Rank List Based on VIKOR
parameter

No1

No2

No3

No4

No5

No6

No7

No8

S

1

4

5

8

6

7

3

2

R

1

4

6

8

7

5

3

2

Q

1

4

5

8

7

6

3

2

4 Conclusion
(1) When extending credit, financial analyst tries to speculate about buyers that will pay and buyers
that will not pay. There are a number of symbol of information for deciding creditworthiness.
Information used to asset creditworthiness mostly based on credit ranking.
(2) The most suitable credit strategy relies on conduct of particular corporation. Supposing that the
corporation has more elasticity in credit strategy than in the price policy, corporations with additional
productivity, low variable operating expenses should grant credit more liable than others.
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Abstract：The article attempts to build large shareholders trading index and uses Variance ratio method
to test the impact of large shareholders trading on the efficiency of the stock market. The study shows
that the Shanghai Composite Index and the large shareholder purchasing index have weak efficient
market characteristics; while the large shareholder weak-selling index and strong- selling index don’t
have weak efficient market characteristics. This shows that the large shareholder’ selling behavior is
irrational. To a certain extent, it undermined the market efficiency. But there is no significant negative
impact on market efficiency of purchasing behavior of major shareholders.
Key words：Large shareholders trading; Market efficiency; Variance ratio

1 Introduction
The most significant change to Chinese stock market caused by the split share structure reform in
2005 is that large shareholders who accounted for two-thirds of listed companies share have gotten the
right of circulation. Large shareholders then have become the most important and active participator of
China's stock market. As insiders with the natural information advantage, large shareholders have the
most accurate and core information of listed companies. Theoretically speaking, their trading behavior
may reflect the value of the company and prospects. Through their trading behavior, stock price may
reflect company internal value and thus make the price trend more in line with the efficient market
hypothesis[1]. But in reality, because China's stock market is an emerging and transitional market,
speculation is popular, the original cost of non-tradable share is low and locked up for a long time,
therefore non-tradable shareholders mainly sell share crazily after lock-up. This behavior may increase
the noise in the market, then affect stock price, thereby reduce market efficiency. So large shareholders
tradings are controversial and cause regulators’ great attention. The focus of controversy is how to
objectively understand and evaluate the impact of large shareholders trading on stock market efficiency.
At present, relevant research mainly focused on the large shareholders selling motivation[2][3][4], the
information disclosure and manipulation[5]. Throughout the current study, it is relatively absent on
research of the stock market efficiency affected by major shareholders trading. From content of study,
the existing studies are mostly concerned about the selling behavior of major shareholders, often ignored
the purchasing behavior which is an important part of major shareholders trading. It is clear that
behaviors of purchasing and selling holdings of major shareholders have different impacts on stock
market efficiency. Based on this, this article builds large shareholders’ purchasing and selling index and
verifies the impacts of large shareholders’ trading on the efficiency of stock market by variance ratio.
The study contributes to the profound awareness and understanding of major shareholders’ trading
consequences, the regulatory authorities to develop policies and regulations to regulate the trading
behaviors of major shareholders, to further improve the efficiency of the stock market, and protect the
interests of small investors.

2 Model and Sample Data
2.1 Variance ratio model
The method of variance ratio is an important method to test the weak-form efficient market. Price
series in the weak-form efficient market reflect all historical information, showing the characteristics of
the random walk, which is based on the appropriate time interval that divides by the corresponding time
interval to be the unit incremental variance unbiased estimate of the incremental variance, As
formula(1)shows,
Yt  yt  yt  1  u   t
(1)
In which, yt represents natural logarithm of stock price of t period; Yt represents the yield of stock

price of t period; u is drift；  t represents subject process to white noise.
Lo & MacKinlay(1988)[6] construct the variance ratio statistic based on random walk sequence,
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formula (2) is the expression of the statistic。The null hypothesis of variance ratio statistic is H0: VR (q)
=1, that is, of the incremental variance divided by the plot of the corresponding time interval with unit
incremental variance unbiased estimator should be equal to 1 on the statistics. If the null hypothesis is
not rejected, you can not reject the stock price series following a random walk, and on the contrary, the
sequence does not meet the characteristics of the random walk.
VR (q )  1
Z (q) 
(2)
Kq
In which,
q1

q1

Var ( y )  2 (q  m) cov( y , y )

q1
m
 1  2 (1  ) p(m)
(3)
m1
qVar ( yt )
q
q represents the lag order, Kq represents the variance ratio of variance of the sequence.
There are three steps of the calculation process of variance ratio sequence.
Firstly, to judge whether the return series existence of the phenomenon of the accumulation of
volatility.When statistical inference by using variance ratio sequence, we need to calculate the variance
of the variance ratio sequence to construct the corresponding variance ratio statistic. Stock return series
often exist the phenomenon of accumulation of volatility, the income level of the stock, often within a
certain period of time for the higher (lower) level. At this time, the level of the volatility of the stock
price sequence often has a big difference with the conventional period. While constructing the variance
ratio statistic, we need to consider the impact of fluctuations in rates of accumulation of the variance
ratio. For the time-series data with apparent accumulation of volatility, you need to take appropriate
means to adjust its variance. We commonly use method of testing whether an order of the time series
residuals from the regression equation Arch effect to judge the accumulation of volatility. This process
can be realized through the ARCH-LM test.
Secondly, to construct variance ratio statistics according to the nature of the volatility. When the
residuals does not exist the volatility clustering phenomenon, variance construct variance ratio:
2(2 q  1)( q  1)
kq 
(4)
3qn
When the residual series of the volatility clustering phenomenon exists, Incremental variance
construct variance ratio:
 m1

m
(5)
Kq   4 (1  ) 2 m  / qn
q
 m1

n


 [ ym  ym  1  u ]2 [ ym  j  ym  j  1  u ]2
m  j 1
m 
(6)
Among,
n
 2
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Then take variance ratio into formula 3 and 2 to get the ratio statistic Z.
Lastly, to makes hypothesis testing for Z statistics.When getting the Z statistic, the authenticity of
the null hypothesis H0: VR (q) = 1 can be determined according to the standard normal distribution
N(0,1). If the null hypothesis is rejected at a very high confidence level, it proves that the stock price
return series does not meet the assumptions of the weak-form efficient market. Otherwise, you can not
refuse the hypothesis that stock price follows a random walk.
2.2 Sample data and describe
This paper selects the large shareholders in the 31 stocks traded on January 4, 2007 to December 31,
2009 as a research object. In order to facilitate comparative analysis, the research object is divided into
three different samples, such as strong-selling, weak-selling, and purchasing samples in accordance with
the trading direction and intensity. Criteria for the classification are as follows: in sample period, selling
ratio of large shareholders which is greater or equal to 5% is called strong–selling sample; selling ratio
of large shareholders which is less than 5% is called weak-selling sample. As the scale of purchasing of
large shareholder is very small, purchasing ratio of large shareholders which is more than 1% is called
purchasing sample.
m2
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Then, three samples are established respectively into strong-selling, weak-selling and purchasing
index. The methodology is: based on Jan.4, 2007, taking the corresponding index point of the date of the
Shanghai Composite Index as reference point, using weight of all sample shares to weight the daily
closing price of shares of each sample, we can obtain the index of strong- selling sample, weak-selling
sample and purchasing sample. In order to further find the impacts to market effectiveness of different
transactions of large shareholders, we compare the variance ratio of these three types of samples with
the Shanghai Composite Index. If the effectiveness of the sample index is weaker than the Shanghai
Composite Index, the large shareholder’s transactions have a negative effect of market efficiency; on the
other hand, if the effectiveness of the sample index is not weaker than the Shanghai Composite Index,
the large shareholders’ transactions don’t have a negative role of market efficiency. Selling data of large
shareholders of this paper come from the Shanghai Stock Exchange, Shenzhen Stock Exchange and
other open channels. Purchasing data of major shareholders are obtained by hand-collected, relevant
market data and financial data come from the GTA database, SAS software is used to process data.

3 An Empirical Analysis
3.1 Test of sequence volatility accumulation
Table 1 is the statistics list of the return series of the four types of index. ARCH model is used to
examine the accumulation of the volatility of the various sequences. We can get the residuals of yield
and constant regression equation. Then, to make LM-ARCH effect test on its residuals (lag order is 5)
according to formula (9). Test results in Table2 shows: the P-value of statistics of F of the Shanghai
Composite Index and purchasing index are 0.3702 and 0.4471. The P-value of Akaike statistic of R 2 is
0.3687 and 0.4453. It shows that we can’t refuse the original hypothesis of a1  a2  a3  a4  a5  0
and R 2  0 . This indicates that the Shanghai Composite Index and the purchasing index does not exist a
significant accumulation of volatility, while the index of strong-selling and weak-selling have significant
ARCH effect. The corresponding P-value of statistics of F is 0.0043 and 0.0144.The statistic P-value of
observed R-squared are 0.0045 and 0.00147. Both significant levels are less than 2% on average. It
indicates that there are significant fluctuations in the rate of accumulation of return series of index of
strong-selling index and weak -selling index.
Table 1 Statistics List of Each Return Series
The Shanghai Composite
strong-selling
weak-selling
Index
index
index
0.000257
0.000982
0.000756

Average

purchasing
index
0.001068

The median

0.003261

0.005759

0.004648

0.003763

Maximum

0.090343

0.084644

0.092563

0.087512

Minimum
Standard
deviation
Skewness

-0.092558

-0.086601

-0.096253

-0.212829

0.023868

0.026851

0.027713

0.029585

-0.351891

-0.697431

-0.632613

-0.899277

Kurtosis

4.357527

3.960070

3.961928

6.874235

Table 2

Statistics of F

The ARCH-LM Test Results of the Residuals of Return Series
The Shanghai Composite
strong-selling
weak-selling
Index
index
index
1.079623
3.456750
2.860335

purchasing
index
0.951212

P-value F(5,725)

0.3702

0.0043

0.0144

0.4471

Observed R-squared
Akaike statistics of
P-value

5.402562

17.02101

14.14108

4.764166

0.3687

0.0045

0.0147

0.4453

3.2 Variance test
The Shanghai Composite Index and the purchasing index does not exist obvious accumulation of
volatility, and the index of weak-selling and strong-selling have obvious accumulation of volatility.
Therefore, we use formula (4) to calculate the variance ratio of the Shanghai Composite Index and the
purchasing Index and use formula (5) to calculate the variance ratio of index of strong-selling and
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weak-selling.
Table 3 shows the variance ratio of four types of index and Z statistics. When the absolute value of
Z statistics is greater than 1.96 times, the null hypothesis can be rejected at the 5% confidence level. The
characteristics of the random walk of stock return series can be refused, and the volatility of stock price
doesn’t fit the characteristics of the weak-form efficient market.
Table 3 Test Results Table of the Index Variance Ratio
The Shanghai Composite Index

strong-selling

index

weak-selling index

q

VR(q)-1

Statistics of Z VR(q)-1 Statistics of Z VR(q)-1

2

-0.00500

-0.13519

0.11300

3.05518***

0.08400

3

-0.01867

-0.33856

0.14800

2.68427***

4

-0.00950

-0.13729

0.19750

2.85425***

5

0.02600

0.32086

0.26160

6

0.04233

0.46300

7

0.03714

0.36845

8

0.03675

9

0.02978

10

purchasing

index

Statistics of Z VR(q)-1 Statistics of Z
2.27111**

0.06500

1.55741

0.09800

1.77742*

0.10333

1.47415

0.14200

2.05217**

0.13450

1.44378

3.22831***

0.19960

2.46319***

0.15480

1.51033

0.30100

3.29204***

0.22933

2.50822***

0.15633

1.40982

0.32057

3.18003***

0.24171

2.39778***

0.15943

1.58151

0.33590

0.33575

3.06882***

0.25750

2.35360***

0.17150

1.56754

0.25366

0.34733

2.95871***

0.27133

2.31132**

0.17822

1.51816

0.02000

0.16015

0.35260

2.82351***

0.27660

2.21492**

0.18560

1.48622

11

0.01218

0.09232

0.36364

2.75587***

0.29000

2.19780**

0.19673

1.49092

12

0.01550

0.11178

0.37983

2.73923***

0.31067

2.24042**

0.21083

1.52046

13

0.02123

0.14635

0.40169

2.76891***

0.33446

2.30548**

0.23108

1.59284

14

0.03414

0.22580

0.42400

2.80402***

0.35986

2.37982***

0.25743

1.50244

15

0.04320

0.27496

0.44187

2.81241***

0.37907

2.41270***

0.27800

1.66942

16

0.06163

0.37853

0.46825

2.87618***

0.40438

2.48383***

0.30675

1.58418

17

0.07624

0.45297

0.49012

2.91214***

0.42494

2.52489***

0.33694

1.60201

18

0.11800

0.67962

0.51289

2.95397***

0.47678

2.74599***

0.32200

1.65455

19

0.10116

0.56578

0.53000

2.96428***

0.46147

2.58102***

0.40011

1.73779

20

0.11150

0.60658

0.55420

3.01493***

0.48210

2.62269***

0.42990

1.73872

Note: Results to five decimal places; **，***represent the significant confidence level at 5% and 1% respectively

The results showed that the absolute value of Z statistics of index of strong-selling and
weak-selling of large shareholder are greater than 1.96 times. So they do not meet the
characteristics of the random walk, do not have the characteristics of the weak-form efficient
market. The absolute value of Z statistics of the Shanghai Composite Index and purchasing share
index of major shareholder are less than 1.96 times. They meet the characteristics of the random
walk and the weak form efficient market.

4 Conclusion
We build large shareholders trading index and use the variance ratio to test the impact of large
shareholders trading on the efficiency of the stock market in this paper. It shows that the Shanghai
Composite Index and the large shareholder purchasing index have the characteristics of a weak-form
efficient market. The index of weak-selling and strong-selling of large shareholder do not have the
characteristics of the weak-form efficient market. This shows that the large shareholders selling behavior
is irrational. To some extent, it reduces the efficiency of the market. The large shareholders purchasing
behaviors have no significant negative impact on market efficiency. Thus, there is significantly different
impact on the stock market between the selling and purchasing of large shareholders. Different types of
trading behaviors of large shareholders should be regulated with different focus. Purchasing behavior of
large shareholders should be relaxed to the restrictions and be encouraged appropriately. The regulations
of selling of large shareholders should focus on the number of transactions and process, and punitive
measures should be taken to irregularities in order to reduce its harm to market efficiency.
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Study on the Selection of the Core Business Reshaping Pattern Based
on Invisible Assets
Wu Qiang, Diao Zhaofeng
School of Management, Wuhan University of Technology, Wuhan, P.R.China, 430070
(E-mail: diaozf@163.com)
Abstract: Invisible assets are mainly formed by invisible business platforms, invisible customer
knowledge and invisible business capabilities based on the definition of its connotation. This paper
determines the weight of invisible assets according to its development value and difficulty and
determines the method of weighted quality of three kinds of invisible assets combining with the quality
of invisible assets measured from three aspects including profitability, binding capacity and the
extendibility. Thus the selection of the core business reshaping model is constructed by setting the
weighed quality of invisible business platforms, invisible customer knowledge and invisible business
capabilities as abscissa, ordinate and the third coordinate accordingly, which can give corresponding
core business reshaping patterns for different portfolios of invisible assets.
Key words: Enterprise invisible assets; Invisible assets quality; Reshaping model of core business;
Selection model

1 Introduction
The reshaping of core business is adaptable to the dramatic changes and challenges from the
external environment, and also meets the needs of promoting the transformation and upgrading of
enterprises to realize the inherent requirements of the sustainable development. The reshaping of core
business can be performed by large-scale mergers and acquisitions and transformed completely, or
develops new core business by quickly entrance to the new and hot market. The theory and business
circles have lots of studies and practices for the two reshaping model of enterprise core business above.
For the former, typically research was studied by Paul.Nunes[1]. For the latter, the study of Edison Tse is
a representative[2]. In recent years, both academy circles starts to explore the third reshaping model of
enterprise core business, that is, to rely on the neglected and undervalued assets or less used assets in
companies to realize the transformation and upgrading of enterprises and reshape the new core
business[3][4]. However, studies above only discussed the performance of enterprise invisible assets and
ways to reshape enterprise core business through the development of enterprises’ invisible assets, and
don’t provide ways of how to choose enterprise core business reshape model according to the quality of
enterprise’s invisible assets. This research gives a method to reshape the core business rightly to the
evaluation to the quality of invisible assets of the company.

2 The Definition and Composition of Invisible Assets
2.1 The definition of invisible assets
In studies of enterprises invisible assets in early stage, many experts narrowly interpreted invisible
assets as intangible assets, the research emphasizes and directions almost completely focus on brand,
competitiveness and intellectual property these three aspects, however, the vaster, the more deeply and
more important real meaning has not been explained well. This text thinks, the research of invisible
assets should starting from the view of creating values, and all invisible factors that can create more
customer values can be included in invisible assets, that includes: approach of customer contacts,
professional skills, equipment scales that already have, profound market channels, wide relation network,
rich product information, loyal user group and so on. These factors are of vital importance on chasing
for new increase approach, and if these factors can be used creatively, they can meet customers’ new
need, which means the company will earn more development chances.
2.2 The composition of invisible assets
A company is sure to accumulate and cultivate a series of invisible assets during its forming and
expanding process of the core business. And this invisible assets most times were proved to be the
central to realize the reshape of core business. The invisible assets in this paper are the dynamic that can
drive the sustainable growth for the future, but it just doesn’t earn enough attention of companies. The
dissertation redefines enterprises’ invisible assets as three categories from the perspective of reshaping
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enterprises’ core business, as shown in figure 1.
1) Undervalued business platforms, which includes the proximity platforms and assistant platforms
of enterprises’ core business platforms and non-core business platforms.
2) Not fully used customer knowledge. We mainly looks for not fully used customer knowledge
from two aspects, that is, mining from internal to external or from external to internal.
3) Partial developed business capabilities. This kind of capability mainly hides in enterprises’
invisible competitiveness and invisible talents two categories, which needs all-out develop to strive to be
the key factor of the success of enterprises’ core business reshaping.

Figure 1 Structure of Enterprise Invisible Assets

3 The Measurement and Determination of Invisible Assets Quality
There are tons of indexes to measure invisible assets, such as the proportion of core business
contribution rate, the differences against the competitor, continuity, scale, stability and so on. Here we
measure enterprises’ invisible quality mainly from three key index: profitability, ability to combine with
existing resource and expendability.
Denoted the scores by different administrative levels’ employee scored for each disaggregated
classification enterprises’ invisible assets of all enterprises’ thinning assets based on the indexes above
as Qij, ( i represents the term i small class invisible assets of a certain large class invisible assets, j
represents the j measurement index) according to the three measurement indexes of invisible assets
divide scores into poor, worse, middle, relatively good and good five levels and respectively endow -2,
-1, 0, 1, and 2 scores. Since the high-rank staff have better integrative of company strategies and better
understanding of various assets condition, they should make 50% of the graders; managers from each
department (especially from marketing department) have better understanding of department resource
condition, development of market and self-ability, so they can make 30% of all graders; although
basic-level staff are weak in concept skills, they contact products and customers directly and own strong
technique skills, so their ideas cannot be neglected and they can make 20% of the graders. Then
accumulation and calculate the three indexes of the whole large class invisible assets as Pij (i as the i
kind of large class invisible assets, j as the j measurement index).
Once the score is confirmed, the company can invite relevant experts (they can be management
consulting company, industry research experts and university scientific research groups. enterprise’s
high-rank staff can also be involved) to endow weight to the importance of different contents of each
invisible assets as Wi ( i represents the i small class invisible assets of a certain large class invisible
assets, ), and finally sum up to get large class invisible assets weight quality Sn (n refers to the n large
class invisible assets), when Sn>0, it means the n kind invisible assets quality is good. On the contrary,
when Sn<0, it means the n kind invisible assets quality is poor. Take invisible business platform as an
example, as shown in table 1. Other two invisible assets’ quality measurements con be conducted in the
same way.
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Table 1

Invisible Business Measurement Indexes

4 The Selection and Application Based on Invisible Core Business Reshaping
Model
4.1 Model construction

Viewing from marketing dimension, basis for the variation of customer needs, company can
expand to adjacent products and niche market. Here we called it take adjacent business expansion model
and niche exploration model, of which adjacent business may include the assistant product or
succedaneum of original product; Viewing from value chain dimension, expanding along the upstream
and downstream of the value chain. The company can choose the downstream channel control of service
and value chain and the expansion of the whole value chain, that is, take service transformation model,
channel control model and integration reshaping model, among which integration reshaping model is a
harder on which is the integration of the whole value chain and realize enterprise core business
transformation by operating the whole value chain; viewing from enterprise organization dimension,
according to different kinds of invisible assets that organization owns includes long-term accumulating
resource, the core of organization or a certain aspect special non-core ability and organization reform
levels to realize reshaping of core business, that is, take organization resource development model,
ability development model and reborn shaping model, for the organization level reshaping model of core
business generally involve the change of whole enterprise strategy dimension, so this level’s reshaping
model has higher requirements for enterprises’ invisibility.
Companies have different invisible assets status, so different invisible assets combination
enterprises should also choose most suitable core business reshaping model based on its assets condition,
and here we build the selection of core business reshaping model based on three kind of contents(that is
invisible business platform, invisible customer knowledge and invisible abilities), among which
invisible business platform quality stand or fall is abscissa and invisible customer knowledge quality
stand or fall as ordinate. The positive direction means good and negative direction means bad; invisible
ability’s strength is the third coordinate and the circle inside represents strong and the outside represents
weak, also, it divides into eight regions, of which different parts represents available business reshaping
model which enterprises provide different invisible assets situation(see figure 2).
Region Ⅱ represents that of all three invisible assets, two kind of invisible assets have high quality
but the third kind of invisible assets has bad quality, and this is called middle-stand development
reshaping model. It can be divided specifically into three situations: quadrant two means enterprise
accumulates plenty of invisible customer knowledge and also have strong invisible ability, but invisible
business platform is poor. In this situation, enterprise may use the close connection between customers
and itself to take channel control model; quadrant three represents enterprise invisible business platform
has high quality ,as well as strong invisible ability, but poor in invisible customer knowledge. In this
situation, company can take ability development model to overcome dis advantage of weak ability and
use invisible platform and knowledge of customer needs to lead enterprise develop correct non-core
ability thus develop business that can meet market needs; region 4 represents invisible business platform
and invisible customer knowledge are rich, but invisible ability is poor. On this occasion, company can
apply integration reshaping model based on business platform and strong core ability.
Region Ⅲ represents one of the three kinds of invisible assets is rich but the other two are poor. In
this situation, enterprise should reshape the business in caution, so it’s called middle-stand reshaping
model, and it can also divide into three kinds of occasions: quadrant 5 performs that enterprise only has
rich invisible customer knowledge, while it is poor invisible business platform and invisible ability.
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Company can use close relationship with downstream customers to apply for service transformation
model; quadrant 6 means the invisible business platform has high quality but the invisible customer
knowledge and invisible ability is weak. In this case, company had better choose niche exploration
model, that is, fully use the influence of invisible business platform and enterprises’ core ability to
march into segment market that never involved, thus explore blue sea in niche market; quadrant 7
represents the enterprise own strong invisible ability but weak in invisible business platform and
invisible customer knowledge quality. Under this circumstance, organization resource exploration is
recommended.

Figure 2

Selection of Core Business Reshaping Model Based On Invisible Assets

Region Ⅳ(quadrant 8) represents that all three invisible assets quality are negative. In this situation,
enterprises can only choose adjacent business strengthen model that has relatively small risks, lower
transformation extent and low requirement for assets to realize reshaping of core business. That is so
called low-stand conservative reshaping model.

5 Conclusion
Invisible assets belonging to the enterprise can be approximately divided into three kinds including
invisible business platform, invisible customer knowledge and invisible ability according to its nature
and the practice. Through the three kinds of enterprise invisible ability above can measure the invisible
assets quality by its profitability, ability to combine with existing resource and expandability three key
indexes. Thus with the weight quality of enterprise invisible business platform as abscissa, the invisible
customer knowledge as ordinate and the invisible ability as the third coordinate, enterprise core business
reshaping selection model based on invisible assets is constructed and which can be applied to provide
the guide and direction of enterprise core business reshaping pattern selection under different invisible
assets situation.
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The Scale of Capital Flight in China from 1997 to 2012: Based on
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Abstract: After reviewing the general methods on estimating the scale of capital flight and the
definition of capital flight, we use the revised indirect measurement method based on the World Bank –
method to estimate the scale of capital flight in China from 1997 to 2012. The results show that: the
scale of capital flight in China is huge, which shows the growing trend as a whole, and the amplification
has the prominent discrepancy in different age; the trade misinvoicing becomes one of the important
canal of China’s capital flight; the amount of change in official reserve assets becomes larger gradually,
which disguise the capital flight; the changes of preferential policy on foreign investment have obvious
influence on capital flight.
Key words: Capital flight; Foreign direct investment; Trade misinvoicing

1 Introduction
Capital flight is a kind of special underground economic activities, and it has important impacts on
the stable development of economy. With the development of global economic integration and the
acceleration of China’s integration into the world economy, more and more foreign capital inflows into
China, the capital flight is becoming more and more serious. To estimate the scale of capital flight in
China, will be more intuitive to show us the status and trends of China's capital flight, it helps us to
analyze its impact on economic development and provide the basis for the study of causes and
countermeasures of capital flight.
Due to Capital flight’s particularity and complexity, it has always been a controversial concept that
academia has not a unified definition. The economics profession has two main points of view -motivation theory and consequences theory. Motivation theory, based on the motive of capital flight,
considers the capital outflow that a country's residents’ international investment for normal trade
financing and risk diversification is the normal capital outflow, but the capital outflow that residents
transferred the capital to foreign in order to avoid the domestic politics or economic risks is abnormal
capital outflow. Kindleberger (1937) defined the capital flight as the asset owners make the abnormal
capital outflow for the fear and doubt. Cuddington (1986) extended the capital flight to the outflow of
short-term investment capital, namely hot money, that chasing short-term excess profit. The
consequences theory, based on the impact of capital flight, think that capital flight is the capital outflow
that cause the loss of national wealth and greatly reduce social welfare and national utility. Ingo
Walter(1986) likened the capital flight to private investors violating an implicit social contract.
Li Yang (1998) believed that “capital flight” and “capital outflows” is not the same concep. Song
Wenbing (1999) thought that capital flight is “the outflow of domestic capital without the approval of
the State Administration of foreign exchange authorities or contrary to the relevant policies and
regulations”.
After reviewing the definitions of capital flight and three kinds of calculation methods – the direct
measuring method, the indirect measuring method and the comprehensive measuring method, we adopt
the revised indirect measuring method, and estimate the scale of capital flight from 1997 to 2012 in
China. In section 2, we analyze the three basic methods of estimating the scale of capital flight briefly.
Section 3 calculates the scale of capital flight from 1997 to 2012 in China by devised World Bank –
method. In section 4, the calculation results are analyzed. Some concluding remarks are contained in
Section5.

2 Measurement Methods
2.1 Three basic Measurement methods
Capital flight is of great complexity and concealment, to measure and verify its scale is very
difficult. Nevertheless, a rough estimate of the scale of capital flight is still viable. According to the
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existing literature on the measurement method of capital flight, it can be divided into the following three
categories.
Table 1 Three Measurement Methods of Capital Flight
Measurement method
Calculation formula
Short-term speculative capital outflows of private
Direct measuring method
non bank institutions + Errors and omissions
Foreign debt increased+ Net inflow of foreign direct
The World Bank investment+ Current account surplus- Reserve assets
method
change
(Foreign debt increased+ Net inflow of foreign direct
investment+ Current account surplus- Reserve assets
Morgan method
change)- The increase of short-term foreign assets in
The indirect measuring
banking system
method
(Foreign debt increased+ Net inflow of foreign direct
investment+ Current account surplus- Reserve assets
change)- The increase of short-term foreign assets in
Klein method
banking system – Reinvested income of foreign assets
remaining abroad, other investment income- Tourism
income
The total stock of foreign assets ownership - The
Comprehensive measuring method
estimation of the foreign interest

Direct measuring method is simple and convenient, and the collection of data and calculation is
very easy. But the direct measuring method tends to underestimate the scale of capital flight. Compared
with the direct method, indirect measurement method to be more extensive and comprehensive, it covers
all of the net increase private sector in external assets, and the model has good adjustability. The
comprehensive measuring method is equivalent to a combination of direct measuring method and
indirect measuring method, closer to the actual situation.
2.2 Measuring method in this paper
In view of capital flight is fuzzy and the data is not perfect, the three basic measuring methods have
many defects. Therefore, domestic experts and scholars have come to various adjusted and modified
methods, trying to make the results more close to the actual. Indirect measuring method is adopted in
this paper to the World Bank-method as the starting point. We inspect the source of funds and the normal
capital outflow, and exclude errors due to different statistical caliber and the repeated calculation, and
the data are adjusted and corrected according to the actual situation.
2.2.1 The adjustment of funds sources
This paper calculates the increase in foreign debt before 2001 using the data provided by the World
Bank, and after 2001 using official statistics in China. Like Yin Weihua and Zhang Huanming (2009),
the adjustment coefficient of net FDI inflows is 0.82. According to the estimate of some experts, we will
eliminate the overlapping part of both by 23% of the net inflow of foreign direct investment. The capital
flows arising from securities investment are calculated in the funds source.
2.2.2 The adjustment of normal capital outflows
According to Liu Tao’s method (2003), we eliminate 70% of the total trade credit as normal trade
credit. The securities investment and other assets will be directly removed when we estimate the scale of
capital flight. Net foreign lending does not belong to the category of the capital flight, should also be
removed. Deposits and currency shall be deducted at the time of calculating the capital flight.
2.2.3 The adjustment with the trade misinvoicing
The part of capital flight through the trade misinvoicing is not recorded in the balance of payments
statement, which belongs to the drain of capital flight, so it should be added to the calculation results.

3 Data and Results
3.1 Data
The data, such as the increase in reserve assets, current-account surplus, net inflow of foreign direct
investment, net inflow of foreign equity, net foreign investment and net foreign lending, comes from the
balance of payments statement announced by China’s State Administration of foreign exchange. Annual
increase in foreign debt is subtracted from the previous year’s foreign debt with foreign debt at the end
of each year, data from the debt table of World Bank and “China debt and national economy, foreign
exchange earnings” announced by China’s State Administration of Foreign Exchange.
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When estimating the trade misinvoicing, we selects 28 trading partners, including USA, France,
Canada, Russia, Japan, Singapore, Australia, Britain, Germany, Italy, Spain, Holland, Brazil, Sweden,
Mexico, Switzerland, Finland, South Korea, Malaysia, Philippines, Indonesia, Belgium, India, Thailand,
Chile, South Africa, the Hong Kong Special Administrative region and Chinese Taiwan area etc..
China's import and export statistics come from the Ministry of Commerce Chinese “import and export
country (region) value table” (2013). The major trading partners’ import and export data to China come
from the “Direction of Trade Statistics Yearbook” each year. The data of entrepot trade via Hong Kong
come from the “Hong Kong Economic Yearbook” each year. The annual data of import and export to
China recorded by Taiwan customs and cross-strait trade data via Hong Kong from the “Taiwan
Business in Mainland China Economic and Trade Network (http://www.chinabiz.org.tw/)”.
3.2 Results
Table 2 The Scale of Capital Flight in China from 1997 to 2012 (Unit: 100 million dollars)
Year
1997
1998
1999
2000
2001
2002
2003
2004
The estimates adjusted by
142
541
675
392
488
305
334
419
the trade misinvoicing
Year
The estimates adjusted by
the trade misinvoicing

2005

2006

2007

2008

2009

2010

2011

2012

-186

276

-144

636

1411

1021

756

2873

4 Results Analysis
4.1 The huge and gradually increasing scale of capital flight
The volume of capital flight in China is huge, showing a rising trend year by year, rising from 14.2
billion dollars in 1997 to 287.3 billion dollars in 2012. The average annual capital flight amounted to
approximately 62.119 billion dollars. In the 16 years, the total scale of capital flight amounted to 993.9
billion dollars and was greatly exceed the increase of foreign debt which is 574.1 billion dollars.
Therefore, China's capital flight has been quite serious problems.

Figure 1

The Scale of Capital Fight of 1997-2012

4.2 The trade misinvoicing and capital flight
Before adjusted by the trade misinvoicing, the scale of capital flight has remained at a relatively
low level, even in the period of 2000-2011 been negative; and after adjusted with the trade misinvoicing,
the amount of capital flight is much higher, basically all are positive. During the 16 years from 1997 to
2012, the total capital flight is -391.6 billion dollars before adjusted by trade misinvoicing, but the value
is 993.9 billion dollars after adjusted by trade misinvoicing which amounted to 1385.5 billion dollars.
At the same time, in 1997-1999 years, the difference of capital flight between before and after the
adjustment with trade misinvoicing is narrow. After 1999, the difference increases gradually, and the
proportion of it to capital flight is also growing. It shows, after 1999, the trade misinvoicing has
gradually become an important channel for capital flight.
4.3 Reserve assets and capital flight
We found that, before the adjustment with the trade misinvoicing, the amount of capital flight has
been at a low level, and the data in the years 2000-2011 have been negative. In contrast, the increase in
reserve assets is raising in the period of 2000-2011, the highest reached 479.5 billion dollars in 2008.
And, in 2012, the increase of reserve assets relatively declined, the amount of capital flight up to 82.5
billion dollars. This shows that the increase of reserve assets and capital flight change in opposite
direction, and the increase of reserve assets have played a larger role in disguising the capital flight.
Therefore, we should pay attention to the effect of the increase of reserve assets on the scale of capital
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flight.
4.4 The preferential policies for foreign investment and capital flight
The scale and change tendency of capital flight and the net capital inflow are very similar before
2004, which confirms the differential treatment theory -- part of the capital outflows through a variety of
channels, in order to enjoy the super national treatment, then back to China by nonresident. But after
2004, the net FDI inflows is generally higher than the amount of capital flight, especially in the period
of 2005-2008, it is more evident. On the one hand, because of mentioned increase of reserve assets
rapidly lead to capital flight estimates decreased, on the other hand, after 2004, the detour investment in
order to enjoy the preferential treatment declined. We think, the main reasons are world economic
weakness, China economy maintaining a high growth rate, the investment environment continuing to
improve, domestic and foreign difference being also gradually eliminated, and the preferential policies
for foreign investment than previously weakened. In such circumstances, many people are willing to
invest in domestic.

5 Conclusion
Because of the capital flight not only has fuzziness and also the statistical data is not perfect by
itself, the various calculation methods of capital flight have unavoidable defects. After reviewing the
general methods on estimating the scale of capital flight and the definition of capital flight, we use the
revised indirect measurement method based on the World Bank – method to estimate the scale of capital
flight in China from 1997 to 2012. The results show that: (ⅰ)the scale of capital flight in China is huge,
which shows the growing trend as a whole, and the capital flight shows obvious phase characteristics in
China, which the increase of capital flight are significant differences in different years; (ⅱ) the trade
misinvoicing becomes one of the important canal of China’s capital flight; (ⅲ)the amount of change in
official reserve assets becomes larger gradually, which disguise the capital flight; (ⅳ)the change of
preferential policies for foreign investment has obvious influence on capital flight, and the detour
investment in order to enjoy the preferential treatment declined after 2004.
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Abstract: Input parameters in traditional real option pricing formula is difficult to accurately determine
the number ,so it is common to use some random number or given number , causing the results of error
is very larger and affecting investment decisions. In this paper, in order to solve the problem, we
consider to optimize the input parameters by means of a nonlinear parabolic fuzzy number. Obviously, it
is better for the risk of investment projects to amend Black-Scholes pricing formula. Furthermore, not
only is the number of parabolic fuzzy investigated profoundly, but also we propose a new fuzzy real
option pricing model by changing parabolic fuzzy number into a trapezoidal fuzzy number, when
retaining a number of characteristic parameters effectively. Finally, the validity of the model is tested
and the advantages compared to the trapezoidal fuzzy numbers are to be proved by an example.
Key words: Real options; Parabolic fuzzy number; B-S model

1 Introduction
Since the real option theory has been presented, it continues to be used to evaluate the value of
various types of the risk investment projects frequently through the transformations in different ways,
taking on the advantages of handling in uncertainty. The value of the investment project risk is often
assumed to follow a geometric Brownian motion or a combination of Poisson jumping motion
describing future changes. In whole fact, the value of the investment project risk does usually not
comply with the random process thoroughly, including a large number of non-distinct phenomenons,
which is called the fuzziness. But investors can estimate the range of parameters changes about the
value of risk investment project based on existing knowledge and experience. Therefore, considering to
the outstanding performance of fuzzy set theory in the complex and vague circumstance, it is in the bag
that the theory is introduced into many academic fields by scholars respectively. for instance, Wen Jiang
[1]
finds a new security risk assessment method of website based on generalized fuzzy numbers; Guiwu
Wei et al [2] take some arithmetic aggregation operators with intuitionistic trapezoidal fuzzy numbers
into Group Decision Making, and acquire good results; Peide Liu and Tongjuan Wang [3] use grey
relational method combining triangular fuzzy numbers do some research on Risk Evaluation in Supply
Chain.
In regard to price rigidity of the DCF (Dis-counted Cash Flow), distorting reality and undermining
the reliability of the assessed value in investment projects, more and more theorists and practitioners
realize its deficiencies that affect the investor to make a wise decision. It goes without saying that real
option pricing model to some extent makes up for its shortcomings in this area, and then applies to lots
of the risk investment projects, which contains many uncertainties and is hard to quantize in practice. In
investment projects at risk, many scholars also introduce the fuzzy set theory to make inferences and
subjective estimates, such as the input parameters about the present cash value of the revenue and cost in
the risk investment project. It is unbelievable that the theory combined B-S formula to determine the
value of the risk investment project. So far, the researchers mainly work on quantifying the input
parameters by some beautiful and simple trapezoidal or triangular fuzzy numbers. In this paper, on the
basis of previous achievements, taking account into nonlinear parabolic fuzzy number to represent the
revenues and costs of the project, which is more conducive to measure the risk of the project, what’s
more, we have not merely transformed the complex parabolic fuzzy numbers into simple trapezoidal
fuzzy numbers, simplifying the entire parabolic fuzzy real option model, but also verified the
effectiveness of real options and advantages of this new revisited model.

2 Parabolic Fuzzy Number Theory
We begin by recalling some basic concepts and notations related with the subject. Suppose our data
are modeled by parabolic fuzzy number, i.e. each element A of our data set is a fuzzy subset of the real
line
R
with
membership
function
,
fuzzy
convex
u A : R  0,1

（ i.e.u A x1  1   x 2   u A  x1   u A x 2 x1 , x 2  R,   0,1 ）, u A is upper semi-continuous,
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supp A is bounded, where suupA  cl x  R : u A  x   0, and cl is the closure operator. A space of

all fuzzy numbers will be denoted by F(R).if r  1, s  1 , and then we denote by

a, b, c, d r ,s .thus we

can describe the membership function of a parabolic fuzzy number A as follows:

0
xa

 xa r


 a xb
 b  c 

bxc
u A  x   1

s
 d  x 
 d  c  c  x  d


0
xd


if r  s  1 ,then parabolic fuzzy number reduced to standard trapezoidal; if b  a  d  c ,then
parabolic fuzzy number become symmetrical; if r  , s   ,then parabolic fuzzy approximate
rectangular fuzzy number ,namely,  cut set has no relation to membership and  cut set is
degenerated into interval; if r  1, s  1 , then the range of  cut set under the same membership is
narrower compared to standard trapezoidal ,and parabolic graphics become steeper .in other words, it
reduces little the likelihood to the interval b, c ,more vaguer and fuzzy degree takes on nonlinear
changes, thus, it is no idea that concept is more conducive to measure risk , As shown in Figure 1

 

Figure 1

Parabolic Fuzzy Number

a, b, c, d r ,s

  cut theory
 -cut set of fuzzy numbers can be represented as, and every 

2.1 The

cut of fuzzy number is a closed
interval. According to Bodjanova (2005) [5] definition, it can be expressed as follows:
1
1
A   AL  , AU    a  b  a  r , d  d  c  s 


Where AL    inf x  R : u A  x     ， AU    supx  R : u A  x    

If present B   BL  , BU   , based on the extension principle, the following equation holds:

 A  B   AL    BL  , AU    BU  
  A    A  AL  , AU  

[5]

Taking into account the parabolic fuzzy number, it has the following several perfect Equations
,combined with the above, we conclude that:
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a  rb
 a, b, c, d    d  r  1
sc  d
 a, b, c, d    d 
1

r ,s

0

(1)

L

1

r ,s

0

(2)

s 1

U

a  2rb
  a, b, c, d    d  22s  1

(3)

2 sc  d
  a, b, c, d    d  22s  1

(4)

1

r ,s

0

L

1

r ,s

0

U

According to Carlsson C. and Fuller R.[6] for fuzzy numbers - cut set definition (Crisp) such as the
mean, the mean of the interval and variance, the following equation can be obtained:
1

Val ( A)     AL    AU  d =
1

 AL    AU   
d
2


  
0



0

1

0

(5)

d

 A  d A  d 
 L
 U

, 0 1
ValI  A   0 1


0 d 
 0 d
1

1

(6)

1
(7)
  AU    AL  2 d
2
Similarly, we could acquire trapezoidal fuzzy number T  t 1 , t 2 , t 3 , t 4  , where t1  t 2  t 3  t 4 ,
and then as follows: T  TL  , TU    t 1  t 2  t 1  ,t 4 t 4  t 3  

  A 

On the other hand, Esq. (5) (6) (7) together imply the following formulas:

Val T  
 T  

t 2  t 3 t 4  t 3   t 2  t1 

2
6

(8)

t 3  t 2 2 t 3  t 2 t 4  t 3  t 2  t1  t 4  t 3  t 2  t1 2

(9)


4
6
24
2.2 Parameters of parabolic fuzzy numbers
In the present paper, we suggest conditions which may be useful for choosing the proper
trapezoidal approximation operator. These conditions are based on parameters that characterize the
location and dispersion of a fuzzy number. Several characteristic parameters of Parabolic fuzzy numbers
are expected range, ambiguity, expectations and width, respectively, their specifications are defined as
follows [5,6]:
1
1
EI  A     A L  d  ,  AU  d  
 0

0

   A   

EV ( A ) 
W ( A) 

AU  d 

(11)

  A    A  d 

(12)

1

Amb ( A ) 

L

0

1
2

(10)

1

L

0

U

  A    A  d  ,
1

0

U

(13)

L

2.3 Trapezoidal approximation algorithm
According to the above definition, we translate the parabolic fuzzy number into a fuzzy number by
optimized model, make T approach to A as close as possible, but also T can be expressed as
Ti  A  Ti t1 , t2 , t3 , t4 , i  1,, n ,vividly depicted in the Figure 1, distance from the definition as

follows:

d  A, T  A  

  A    T     A    T   
1

0

2

L

L

1

0

2

U

U

Now that we are looking for an approximation operator which produces a trapezoidal fuzzy number
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that is the closet to given original parabolic fuzzy number, acquiring a desired solution, therefore we

TL   and TU   . Moreover, the desired operator should
preserve the expected interval of a parabolic fuzzy number ( EI ) unchanged, so we are creating the
have to minimize d , with respect to

following model:
min d  A, T1  A

EI T1  A  EI  A
P.Grzegorzewski and E.Mrowka
making efforts to solve the above equation, Ban [9] and Yeh
[10, 11, 12]
further have successfully found trapezoidal fuzzy approximation conditions and then changed
them into smart characteristic parameter forms. If the following condition can be fulfilled:
s.t

[7, 8, 19]





1

0

A L  d  



1

0

AU  d   3   A L  d   3   AU  d   0
1

0

Immediately Amb  A  13 W  A 

Then the desired solution T1  A  T1 t 1 , t 2 , t 3 , t 4  is given by
t 1  4  A L  d   6   A L  d 

(14)

t 2   2  A L  d   6   A L  d 

(15)

t 3   2  AU  d   6   AU  d 

(16)

t 4  4  AU  d   6   AU  d 

(17)

1

1

0

0

1

1

0

0

1

1

0

0

1

1

0

0

Also, we can minimize d preserving Amb and Val and establish such model:

min d  A, T2  A

AmbT2  A  Amb A
Val T2  A  Val  A

s.t

Adrian I. Bana [5, 20] and Lucian Coroianua [5] use a novel and skilled method for solving the above
equation, the solution set is obtained as follows:

If  1  3 AL  d   3  1AU  d  0 , namely Amb A  13 W  A
1

1

0

0

Then satisfactory solution is as follows:

  6  4 A  d 
1
t 2   6  2  A L  d 
0
1
t 3   6  2  AU  d 
0
1
t 4    6   4  A U  d 
0
t1 

1

0

L

(18)
(19)
(20)
(21)

To date, unfortunately, we have not contrived a subtle method that changes the parabolic fuzzy
number into a trapezoidal fuzzy number completely successfully when retaining several characteristic
parameters simultaneously. So in order to make the approximation trapezoidal fuzzy number as close as
possible, using the arithmetic mean calculated, namely:
1 n
(22)
T   Ti ， i  1, , n
n i 1

 T2 by the above formula , and Wang Tao , Li et al
use KKT Theorem to get the result that maintaining Crisp mean interval ( ValI ) unchanged, d is
equal to the minimum ,then obtain T3 .it is undoubted that T3 is equal to both T1 and T2 ,So only if
We could obviously discover the equation T1

[ 13 ]

Amb A  13 W  A , then we get the below equations :
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T = T1  T2  T3

(23)

That we get desired T not only meeting the expected range of EI unchanged , but also
meeting the ambiguity ,mean and ValI the same, in addition ,acquiring a good approximation of
the trapezoidal fuzzy numbers to retain the original parabolic fuzzy number nature properties in
[ 16,17,18,19 ]
, so the disturbing problem to some extent is resolved perfectly.

3 The Revised Real Options
3.1 The general real options theory
In the risk investment project, investment opportunities can be seen as a financial call option. The
subject matter of financial options can be defined as investment projects, investment cost of the project
final value (C) is equivalent to the option exercise price of investment projects, and the final income
value of investment projects (V) is equal to the price of the subject matter during the period of
investment. On condition of holding the investment opportunities, the postponed time in investment
decisions is equivalent to the time (T) from the expiry date of the option, the project investment
uncertainty about future earnings parallel to the risk of the subject matter. According to Kemna A. and
Vorst [14] pricing theory, we could easily get the investment options amending the B-S theory.

ROV  Ve T N d 1   Ce T N d 2  ，
ˆ

ˆ





   r     2 Tˆ
In  E V 



2 ，
C
V


Where d  
d 2  d 1   Tˆ
1
ˆ
 T

ROV Standards for the real option value; V presents value of future cash flows; C as expected
total cost of the investment plan; r is risk-free rate; Tˆ symbolize the duration of the investment

opportunities;  as the value of the volatility of investment projects;  as the loss of investment value
in the process.
3.2 Improved Fuzzy Option Theory
When using the B-S model , it is difficult for the input parameters to determine the risk of
investment project by given value, so the present value of cash flow in risk investment project can be
available through parabolic fuzzy number, which is expressed as V A  a, b, c, d r , s ,also is represented
as V A  b, c, b  a, d  c r , s .in



V A  V1A , V2A ,  A ,  A



r ,s

conclusion,

can

find

a

better



form

. That V A is most likely to fall on the range of V1A , V2A

chances to fall to the upper bound V  
A
2

Figure 2

we

A





, lower bound V1  
A

A





named

after

, and has the

, as shown below.

Cash Flow Risk Probability Distribution of Investment Projects

Similarly, we can estimate the present value of the investment cost in the risk project by parabolic
ˆ
ˆ
fuzzy number, which is normally represented as C A  C1A , C 2A ,  A ,  A r , s Using the above wonderful





formulas ,it is not uneasy for us to translate parabolic fuzzy number into Correspondingly trapezoidal
fuzzy number , so we have the followings :
ˆ
ˆ
VT  V1T , V2T ,  T ,  T , CT  C1T , C2T ,  T ,  T
Bringing them into the B-S model, then we can acquire the fellows:
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ˆ

N d 1T  C1T , C 2T ,  ,  T e T N d 2T
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e

Tˆ

T Tˆ
2
T Tˆ
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e
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T
2
T
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  C e
N d    e
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T Tˆ
1
Tˆ Tˆ

T
1
T
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 E VT 
   r     2 Tˆ
In 
2
E CT  
Where d 1T   
 Tˆ

 
 

N d 2T , 
N d 2T 

(24)

(25)

And
d 2T  d 1T   Tˆ
 VT 


(26)
(27)

Val VT 

4 Numerical Case

The present value of the investment income is V A  150,250,100,100r , s in the venture project, the

matched cost is C A  250,350,50,50 r , s , in units of ($ million). r =0.07， Tˆ =5，  =0.03.In order to
facilitate the calculation , when taken r  s  2 , combining with several represented forms of
parabolic fuzzy numbers , it can be obtained by the formula ( 1 ) ( 2 ) ( 3 ) ( 4 )



1

0

AL  d 

350 ， 1
850 , 1 A  d  65 ， 1 A  d  135
AU  d 
U
0 L

0
0
3
3



Considering (11) (13), we also quickly have gotten the condition equation, that is satisfied to the further
compute. Namely Amb A  70  13 W  A  500 .it is not hard to attain the result according to the
9
formulas ( 14 ) ( 15 ) ( 16 ) ( 17 )
VT  V1T , V2T ,  T ,  T = V  470 , 730 ,80,80 







T



 3

3



Similarly, we can easily get CT  C1T , C 2T ,  ,   CT  760 , 1040 ,40,40 
3
 3

Depended on formulas（8）
（9）
（25）
（26）
（27）,we also at once have the following conclusion:
Val VT   200 , Val CT   350 ,  VT   0.725
Tˆ

Tˆ

  0.3625 , N d 1T   0.5596 , N d 2T   0.2451

Here we obtain the desired solution through taking account into the formula（24）
FROV  15.81,73.28,45.44,36.14 

Figure 3 Fuzzy Real Option Value of the Environment

Expectation of fuzzy real option is 44.55, the most likely interval is (15.81, 73.28), the left point
represents the maximum loss of -29.63 and right end point represents the maximum profits 109.42.
According to the literature [15] ,only if r  s  1 , then the expected value of fuzzy real option
approaches to 44.47 ,the most likely interval is ( 11.06,77.88 ) , represents the maximum loss of -46.84
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points left and right end point represents the maximum profits 135.78 ( indicated by dashed lines in
Figure 3 . When comparing the two ,we find the fact that when the input parameters is represented by
the non-linear parabolic fuzzy numbers , despite an increase in ambiguity, real options expectations has
increased with volatility decline , further, narrowing the range of fluctuation and showing better
stability.

5 Conclusion
In this paper, we propose a new method evaluating the risk value of the venture that it
translates parabolic fuzzy number into trapezoidal fuzzy number when retaining most characteristic
parameters, then combines the revised real option. Due to the input parameters of the B-S model
are not very consistent with random process in practice, so a parabolic fuzzy estimate cash flow of
the revenue and cost accurately with regard to vogues. Finally, we have proved the method validity
by means of a numerical case and the advantages compared to simple trapezoidal fuzzy numbers
are obvious. In the future, we shall continue making efforts on the parabolic fuzzy numbers and its
application to other domains.
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Abstract: With the high speed development of the real estate industry, the real estate enterprises
financial risk accumulates. Based on the analysis of all sorts of risks for real estate enterprises like sales
declination risk, investment risk, bad debt risk, fund-raising risk, cash flow risk and risk of consumer
confidence declination, this article aims to discuss the features of risk transmission for real estate
enterprises and propose corresponding risk alarm management and termination strategies. To monitor
and predict the real estate enterprises may face can provide objective basis for the enterprises macro
decision making.
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1 Introduction
The Current Situation of Financial Risk Theory：Develop to now, every country in the world pays a
lot of attention to the enterprise risk management and crisis response, the strategic risk management, and
the research on specific individual risk. Since the 1960s, many theories has been arising, such as ‘Single
Variable Bankruptcy Prediction’, ‘Single Variable Prediction’, ‘Multivariate Linear Decision Model’,
‘Probability Regression Method’, and etc. Currently, the most frequently used method is adopting two or
more methods to early warn the enterprise financial risk. Through empirical analysis, compared to single
method model, multi-method model is more precise.
Compared to some other countries, the research of financial risk prediction in China falls behind
about 20 years. From the original empirical analysis to the later quantitative empirical analysis based on
mathematical models, gradually formed the ‘Discrimination Analysis Model’ and ‘Logic Regression
Prediction Model’. At present, the representative model is using the fuzzy comprehensive evaluation
method, adopting communication enterprises as the research object, which was established by Yao Qin.
Even though, Chinese research on financial risk prediction is still lags for 20 years. Most researches are
focus on the whole industry that the analysis of modeling for a specific industry is in deficiency.
Because the development of each industry is different, therefore, the study of a specific industry is of
necessity. For this consideration, this paper does research on the real estate enterprise financial risk
prediction.

2 Types of Financial Risks of Real Estate Enterprises
Financial risk of real estate enterprises refers to that while in operation, due to various
unpredictable or uncontrollable external environment and internal operation conditions and other
uncertainties, the actual earnings deviate from expected benefits, thus resulting in the loss of
opportunities and possibilities. Such risks are out of the gap from the objective of diversified financing,
optimized investment strategy choice, maximized use of funds and rationalized income distribution.
There is a time value of capital, and if the capital is not able to circulate smoothly in the enterprise's
financial operations, then the opportunity cost of capital of the enterprise will increase, thus resulting in
financial risk. If the profit of the invested project is lower than the corporate capital profit, then the
profitability will be weakened, thus forming venture capital. Real estate enterprises can raise funds in
the currency market, but also in the capital markets. In capital market, high-yield and high-risk coexist,
so while raising funds, enterprises face more severe financial risks. Chinese enterprises distribute less
cash dividends, instead, they replace cash dividends with rationed shares and bonus shares, which fuels
speculation and brings harm to form a correct investment philosophy among investors, lacking of
protection for the long-term development of enterprises. Currently, the global financial crisis is exerting
an impact through foreign trade, finance and other means on the financial risks of the real estate
business.
(1) Sales decrease risk. The policy effect brought by real estate regulation that has lasted for two
years is gradually reflected. In 2011, the revenue and profit of listed real estate enterprises grew by 11.1%
and 11.0% respectively, slightly slowed down when compared with the growth rate of 51.33% of the
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entire industry in 2010. In 2013, the performance and scale of listed enterprises real estate increased,
and the average revenue of listed real estate enterprises in Shanghai and Shenzhen was 5.615 billion
yuan, an increase of 30.10% than in 2012, a relatively good growth rate in recent years, but there is still
a wide gap when compared with the 50%+ growth in 2010. In response to the shrinking sales, real estate
enterprises adopted price-off promotion, which led to rapidly declining profitability of real estate
enterprises and even bankruptcy.

Figure 1

The 2010-2013 Average Revenue and Growth Rate of Shanghai-Shenzhen Listed and Mainland
Listed Real Estate Companies in HongKong.

(2) Investment risk. From January to May, 2014, real estate investment over the country was
3.0739 trillion yuan, up by 14.7% in terms of nominal growth, down by 1.7 percentage points compared
with the growth rate from January to April. In addition, from January to May, the sales areas of
commercial housing was 360.7 million square meters, down by 7.8% than the previous year, a decline of
0.9 percentage points than that in the first four months. However, such a set of data is not optimistic, for
investment assets have shrunk dramatically, resulting in significantly lower investment income, extreme
profit decline and weakened profitability in the real estate enterprises.
(3) Bad debt risk. In 2008, the U.S. housing market collapsed, housing price declined by over a half
in some areas. Bank losses on subprime mortgages caused a severe credit shortage, and even healthy
enterprises failed to borrow money, lack of liquidity exerted impact on the economy, causing a vicious
cycle in which more people lost job, more people could not pay the mortgage, and housing prices fell
again. The possibility of bad debt losses in the real estate enterprises was growing, thereby affecting
their solvency.
(4) Financing risk. Affected by the earlier tightening monetary policy and financial crisis, the
international and domestic capital market slumped, financial institutions stinted loans and stock issuance
faced many difficulties, thus resulting in serious financing risk in real estate enterprises, thereby
affecting the daily operations of these enterprises.
(5) Cash flow risk. In order to relive such situation, overseas financial institutions had to drain
liquidity, resulting in domestic liquidity crunch and outflow of hot money, thus forcing highly
export-dependent real estate enterprises to face tremendous liquidity pressure. Once the capital chain
ruptures, real estate enterprises will inevitably collapse into bankruptcy.
(6) Risk of decline in consumer confidence. When financial crisis takes place, there are many
uncertainties in the economic environment, and income grows slower than expected, so consumers will
generally alter household spending decisions, and prefer to postpone or even cancel the purchase plan of
specific products such as housing. Real estate sector is generally regarded as a pillar industry of national
economy, and is highly relevant to steel, building materials, construction, decoration, maintenance and
other upstream and downstream industries, and the financial risk of this sector can be amplified through
the transmission from upstream to downstream enterprises, form a chain reaction, thus worsening the
external economic environment of real estate enterprises leading to reduced production scale, even
overstock of real estate enterprises, which in turn worsens operating efficiency indicators like inventory
turnover ratio.
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Figure 2

Risk Types of Real Estate Enterprises

3 Risk Transmission of Real Estate Enterprises
Real estate enterprises link the whole enterprise through capital movement into an economic
system, and once a financial relationship in this network has financial risks, then these financial risks
will be transmitted, extended or spread by specific carriers. From a broad perspective, financial risk
transmission of real estate enterprises refers to that financial risks are transmitted to other financial
relationships through certain carries along certain channels, and vice versa.
From a narrow perspective, it refers to that the financial risk arising in a certain financial link will
be transmitted to another financial link through some carries and specific channel. We regard the
financial relations that generate financial risk as risk sources, and those being transmitted with financial
risk as “unit at risk”. Financial risks are transmitted through three channels: first, they are transmitted
among various departments within the enterprise; second, they are transmitted through financial
relationships between organizations that have a direct interest; third, they are transmitted through
organizations that have indirect interest.
The carries of the financial risks of real estate enterprises are mainly capital, information and
financial management staff. Capital movement is essentially a financial management process, and
financial risks exist everywhere in this process which takes capital as carrier, and the financial risk
arising from a certain financial movement node may be transmitted to another, resulting in "domino
effect" of financial risk transmission that takes capital as carrier. In the financial management process,
there are a lot of information asymmetry, thus financial risks can be transmitted among stakeholders.
Financial management staffs are actors and decision makers of financial management activities, and
their quality determines the generation and transmission of financial risks.
It is easy to prevent if the financial risks of real estate enterprises transmit slowly and the influence
results are easy to appear. The degree of influence includes severe (red) financial risk transmission,
moderate (orange) financial risk transmission and mild (yellow) financial risk transmission. No matter
what degree, information transparency is relatively high for current and direct financial relationships or
businesses, so it is easier to take pre-control measures. But information transparency for indirect
financial relationships or non-current financial services is relatively poor, so it is difficult to take
pre-control measures and the financial risks transmittions thus aroused is uncontrollable.
There are three objectives to control risk transmission of real estate enterprises: the objective of
actual work, financial informedness as well as compliance and legitimacy. The objective of actual work
means that financial activities such as capital accounting, asset management, project implementation,
internal supervision and team building are conduced in a standard and orderly manner. The objective of
financial informedness means that all financial information formed in financial management activities
should be close to the truth as possible, and should in line with the quality requirements as reliability,
timeliness, understandability and completeness. And the objective of compliance and legitimacy means
that when carrying out financial activities, staffs should not constrained in only considering the
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development needs of the real estate company, instead, they should also comply with existing laws and
regulations to ensure the legitimacy of the financial work.
Financial risks of real estate enterprises transmit from one link to another and it is process in which
value is constantly destroyed and decreased. Financing risks increases the workload and the difficulties
for real estate enterprises to identify, analyze and respond to financial risks and also the management
and transaction costs as well as financing, investment, operation and decision-making risks. Meanwhile,
the debtors, creditors and investors of real estate enterprise and government regulators will also increase
transaction costs when doing business with these enterprises and making policy decision due to financial
risks. Clearly, the financial crisis amplified social transaction costs, resulting in a fact that more social
resources are needed to get the same social output.
When real estate enterprises are in financial trouble, creditors will be damaged because they cannot
timely and fully recover the debt, government taxes and dues will be less due to worse enterprise
performance, employees will face lower wages and benefits, or even laid-off, the interests of suppliers
and customers will also be damaged, and the social responsibility promised by real estate enterprises
will also be greatly reduced due to the deteriorating financial condition. Stabilize the real estate market
needs confidence, and it is essential to maintain the confidence of investors. The financial risk is the
fundamental factor triggering a crisis of confidence. Once investors lose confidence, it will cause panic
stock-selling and property transfer, causing a sharp decline in prices and an evitable shrink in company
value.
The transmission process of financial risks of real estate enterprises is one in which financial risks
grow from small to large, transmit from individual enterprise to the whole real estate market, and
influence more regions with greater intensity. Financial risks of the real estate enterprises transmit and
spread among real estate enterprises that have debtor-creditor relations and guarantee investment
relations, thus forming a chain reaction of financial risks, and it is easy to form solvency and continued
viability risks of relevant real estate enterprises. And such risks also transmit and spread among banks or
non-bank financial institutions that have credit relations, and then risks transmit among other financial
institutions that have credit relations with these institutions, thereby forming a mutually affecting risk
chain. When the risks of financial institutions worsen to a certain extent, they will inevitable defer to the
currency market, foreign exchange market and the stock market, which will lead to significant increase
in systemic risks and other chain effects. When the mutual influence, transmission and spread of
financial risks of real estate enterprises, risks of financial institutions risk and the capital market develop
to a certain extent, it may cause economic crisis in the entire region or even the whole country.

4 Control Countermeasures towards Financial Risk Transmission of Real Estate
Enterprises
The financial risks of real estate enterprises do not arise suddenly, rather, they come out because the
person in charge fail to pay enough attention to financial risk monitoring and signs of risks and failed to
take timely measures. There are uncertainties that do not transfer with the subjective will of people in
financial activities, so we never know whether and when financial risks would occur, nor do we know
the scope and extent of such risks, and financial managers cannot fully understand and fully grasp the
increasingly complexity and diversity of financial activities. Related research shows that most real estate
enterprises fail to lay enough emphasis on financial risk management and do not effectively carry out
monitoring and prevention of financial risks. The analysis of the financial risk generation and
transmission mechanism is the first step to manage the risks of real estate enterprises and a prerequisite
to implement risk prevention and control.
Real estate enterprises should establish an early warning mechanism for their financial status and
gradually establish with modern technologies a risk monitoring, assessment and early warning system so
as to forecast and provide early earnings for potential risks in financial operations through vertical and
horizontal data comparison of various indicators, and propose control to resolve financial risks that may
germinate. In accordance with the requirements in “Budget Law”, real estate enterprises should strictly
stipulate internal control procedures for budget preparation, execution, adjustment, approval,
supervision and management authority so as to establish a scientific budget management system and
appropriate budget execution proportion indicators; besides, they should evaluate these indicators so as
to enhance the effectiveness of the use of financial resources, and leverage their high efficiency.
Warning of financial risks of real estate enterprises is to monitor and forecast financial risks that real
estate enterprises may or will be faced with and to provide an objective basis for individual macro
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decision-making.
4.1 Equip financial staffs with risk transmission awareness
Financial risks exist throughout the financial activities of real estate enterprises, therefore, it is
necessary to train the financial staffs so as to improve their risk prevention awareness and their ability to
identify risks. Training for different levels of accounting personnel should be targeted, and these people
should be informed with new accounting standards, laws and regulations, and their knowledge must be
promptly updated. In so doing, they can master new accounting knowledge and economic laws and
regulations and understand the essence of rules and regulations to meet the needs of work. In terms of
highly professional accounting business in real estate enterprises, training must be focused and thematic
so that everyone can meet the requirements. Financial staffs should understand that financial risk exists
in all aspects of financial work, and any mistake in any link can leas to financial risk. And they should
take laws and regulations as yardstick in their work and put financial activities in harmony with system.
4.2 Establish a sound financial management system
Capital is the soul of economic activities f a real estate enterprise, so to establish a good capital
management system can help reduce financial risk transmission. As the cash inflow is not balanced in
different seasons, financial budget management needs to compile a cash budget with the cash flow
balance law to solve the financial imbalance in time and quantity so as to enhance financial security and
cost-effectiveness. Real estate enterprises should also establish appropriate accumulation mechanism
and ratio as well as funds to repay debt, that is, extract the funds annually in the form of annuity fund to
fully repay due loan principal. Real estate enterprises should carry out good financial analysis, correctly
calculate the total hidden losses, plan time schedule to reverse the hidden losses, control the basic
income, expenses and allocation policies to determine expenditure with revenue, and also reduce
expenditure. In addition, these enterprises should have a surplus budget to make up for the losses of
enterprise funds. Meanwhile, relevant proficient staff should be organized into an internal audit body to
carry out audit before, during and after financial activities, and timely report audit findings to the
management. Real estate enterprises should strengthen supporting measures for systems of funds, assets,
expenses, and jobs, focusing on the holistic and systematic supervision system. These enterprises should
make sure that accountant oversight is put on accounting, system supervision on management and
internal audit on functions so as to form a sound financial supervision system for different department
and strengthen capabilities to prevention and control financial risks.
4.3 Optimize the structure of assets and liabilities
Liabilities also bring financial risks to the real estate enterprises when bringing benefits. To
introduce liability into financial management is not to encourage excessive liability but moderate
liability. The so-called moderate means that the borrower can repay the principal and interest within the
stipulated period, and that the size of liability does not affect the normal expenditure and development of
the enterprise. Moderate liability better leverage the role of capital and optimize the allocation of
resources to address the outstanding problems encountered in the development but also avoid causing
economic losses for the country due to excessive liability.
4.4 Optimize risk control countermeasures
There are two basic ways to avoid risks: the first one is refuse taking risks, for example, if the risk
of a project is large, then reject the invitation to tender; the second one is to abandon the risks borne in
the past, which is very rare, for example, enterprises decide to abandon the study in order to avoid risks
after learning new risks not previously identified. In general, risk aversion is a negative approach and it
is impossible to completely averse risks as risks are widely spread in modern business operation. Risk
loss control is a positive risk management approach, for this enables enterprise to avoid risks or
minimize the losses through precautious control or contingency plans. Enterprises can enhance risk
resistance and decentralization by expanding the scale of the enterprise or reduce the losses through
separating risky factors. Transfer the risky property or activity, which is in the form of re-sale, the risks
will also be transferred.

5 Conclusion
From the Chinese and other countries’ scholars’ research on enterprise financial risk prediction
system theory, Chinese research has a lag and some defects, such as less accurate analysis based on a
specific industry with different features. This article is just based on the current deficiency, does some
research on the real estate enterprises financial risk prediction. Real estate, as the leading industry of the
national economy in China, plays a vital role in the modern social and economic life. And as a typical
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capital intensive industry, real estate has characteristics such as large capital investment, high risk, and
etc. Therefore, a thorough understanding of real estate enterprise financial risk, and the risk conduction
mechanism, and put forward corresponding strategy have important practical significance.
In this article, through the analysis of the financial risk types, predict and discuss in depth the enterprise
financial risk conduction path and process from broad and narrow sense. According to risk conduction
features, propose specific real estate enterprise financial risk response strategies:
1）Establish consciousness training for financial employees.
2）Establish and perfect the capital management system.
3）Optimize the Asset-Liability structure.
4）Optimize the risk control measures.
Hope the suggestions of this paper can benefit China’s real estate enterprise financial risk
management.
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Abstract：in this paper, a method named the gray evaluation model is used to propose solutions of the
regional financial centers location.Considering the establishment of a regional financial center is
closely related to the city's locational advantages,economic strength, financial strength , legal policy.
And the majority of truths prove that gray evaluation model is applicable to the financial center location
problem.On this basis,this paper construct a location-based evaluation system of the Chinese regional
financial center according to the four factors .
Key words: Regional financial centers; Location problems; Influence factors; Grey evaluation model

1 Introduction
Financial Centers are regions which depend on their political factors, economic levels,geographic
conditions and excellent human environment to provide convenient and efficient financial services for
many companies and organizations.Research on financial centers is on the edge between finance and
urban economics.It started mainly in the late 1970s and is rather later compared to other finance
concepts.Park and Musa (1989) first applied the scale financial theory of microeconomics in analysis
of rise of international financial centers.From the theory and urban economics,they also surmised that
the international financial center has an advantage in attracting investors and borrowers with its
geographical location.From a competitive point of view,Richard McGahey(1990)put forward factors of
regional financial centers location.He suggested that location cost and location advantages, labor and
human resources, communications and technology, legal and taxation are four factors that determine
competitive a financial center.
In comparison,the explore of regional financial centers in China was weaker.Fortunately,due to the
rapid development of domestic economic in recent years,more and more people begin to put their
attention on the problem of exploring financial centers.Ni Pengfei(2002) used fuzzy curve relation
model and associated data of sample cities to measure the city's financial functions Competitiveness
Index and its impact on the city's comprehensive competitiveness weights.For financial center location
problems,people do not have enough attention on it.Pan Yingli(2003) pointed out that regional cost
advantages, advanced reliability and security, financial regulatory environment, tax system,
telecommunications facilities, financial institutions are factors when making location choice.Zhang
Jiansen,Yu Lingqu(2008) constructed an evaluation system for Chinese cities financial competitiveness
according to domestic and international research results of competitive financial evaluation(called “CDI
CFCI”).And they publicly released it in the next two years,which aroused widespread concern.

2 Preconditioning
This paper uses analytic hierarchy process(AHP)method to confirm the hierarchy, weighting and
evaluation items so that factors reported by many research are summarized to be divided into four
elements as primary indicators. Then each element is divided into more specific indicators. As the
following shows:
Table 1 Financial Center Site Determining Factors Evaluation System
Primary Indicators
Secondary Indicators
GDP
Economic strength(A1)

Total retail sales of social commodities
Investment in fixed assets
The actual utilization of foreign capital

system

Total freight
Geographical location(A2)

Total passenger
The total number of people

Information and

Telecom business volume
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Fixed telephone penetration
Mobile phone penetration
Internet penetration
Deposits of financial institutions
Loans from financial institutions

Financial Development(A4)

Savings deposits of urban and rural residents
Premium income
Tax revenue

Policy support(A5)

Financial supervision environment

3 Establishment of Gray Evaluation Model
3.1 Establish the evaluation item set
The evaluation item set A   A1，A2，
··· Ai  ( i =1,2···

n is the number of primary

indicators)and. A   Ai1，Ai 2，
··· Aim  The items of evaluation system will be treated as the goal of gray
decision-making.
3.2 Determine the weight of evaluation items
The weight set B   b1，b2，
···bi  is for the primary indicators evaluation item Ai ,and

n

b
i 1

i

 1.

bi represents the weight of Ai for A ;Similarly,The weight set B   bi1， bi 2，
···bim  is for the
secondary indicators evaluation item Aim ,and

n

b
i 1

im

 1 .Moreover，bim （ i =1,2··· n ）represents the

weight of Aim for Ai .
3.3 Determine the score standard
Table 2

The Score Standard

standard

meaning

1

poor

2

medium

3

good

4

excellent

0.5、1.5、2.5、3.5

fall in between

3.4 Determine evaluation matrix
Invite R experts to rate for

q  q  1，
2，
 r  .

Aim .Then arrange the order of experts.The number is

 d111
 1
d
D   21
 
 1
 d n1

d122
d 222

d n22

 d1rm 

 d 2rm 
 dimr 

r 
 d nm


（1）

r

To be noted that d im represents r-th expert’s score of the evaluation item Aim .
3.5 Make detailed calculation
3.5.1 Gray class
The gray class e =4，3，2，1,and 1 represents excellent,2 is good,3 is medium,4 is poor.The
process can be stated as follows:

·1474·

Proceedings of the 11th International Conference on Innovation & Management

The first category（ e =1）:Gray number 1   4，  .The function is:

d imr   0， 

 0
 r
d
r
f1  d im    im
 4
 1


d imr   0, 4 

（2）

d imr   4， 

The second category（ e =2):Gray number  2   0，
3，
6 .The function is:


 0
 r
 d
r
f 2  dim    im
 3
 6 - dimr

 3

dimr   0，
6
（3）

dimr   0,3
dimr   3, 6

The third category（ e =3）:Gray number 3   0，
2，
4 .The function is:


 0
 r
 d
f3  dimr    im
 2
 4 - dimr

 2

dimr   0，
4
(4)

dimr   0, 2
dimr   2, 4

The fourth category（ e =4）:Gray number  4   0，
1，
2  .The function is:

 0
dimr   0，
2

r
r
f 4  dim    1
dim   0,1
 2 - d r d r  1, 2
im
im

3.5.2 Calculate the gray evaluation coefficient
e
The gray coefficient of Aim is xim .The function is:

(5)

r

e
xim
  f  dimq 

(6)

q 1

When

e =4，3，2，1,the total gray coefficient of A is x .The function is:
im
im
4

e
X im   xim

(7)

e 1

3.5.3 The gray weight vector and the weight matrix
e
The gray evaluation weight yim represent the weight of Aim in gray class

e based on every

expert’s score.The function is:
e
yim


e



1

e
xim
xim

(8)
2

3

4



The gray weight vector of Aim is yim = yim，yim，yim，yim .The weight matrix Yi is as
follows:
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 yi1   yi11
y   1
y
 
Yi   i 2    i 2

    
1
 yim   yim

yi22
yi22

2
yim

 y14m 
4 
 yim

  

4 
 yim
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(9)

3.5.4 Analysis of primary indicators

Z i  Ai  Yi   zi1，z i 2 ,zi 3 ,zi 4  ,The gray evaluation weight zie represent the weight of Ai in
gray class e ( e =1,2,3,4).The weight matrix of Ai is as follows:
 Z1   z11
Z   z
  
Z   2   · 21
 Z3     
Z 4   zi1

z12

z13

z 22

zi 2

z 23

zi 3

z14 

z 24 
 

zi 4 

(10)

The final evaluation of A is:
 z11

z
S  B  Z  b1，b 2，   bi · 21


z
 i1

z12

z13

z 22

zi 2

z 23

zi 3

z14 

z 24 
 s1,s2 ,s3 ,s4 
 

zi 4 

11)

3.5.5 Comprehensive evaluation value
It is important to obtain evaluation gray level values vector.It can be calculated in a simple way:
C = e =（4,3,2,1）.Then the evaluation value will be:
(12)
W  S  CT
According to Table 2,the evaluation value W will show that whether a regional financial center
location is reasonable.Financial Center site evaluation is complete.

4 Conclusion
This paper apply gray evaluation model for assessing regional financial center location
comprehensively,which has many advantages.It can successfully turn regional financial center location
problems considered as qualitative issues into quantitative issues,so that every determining indicator can
be reasonably used.Moreover,it appropriately reflects the current financial center location problem.After
that,The various national governments could take appropriate measures in accordance with the
evaluation results and improve the current situation.In a conclusion,the gray evaluation model play
guiding role in improving reasonableness of financial center location in certain extent and there are good
prospects for better application in this method.
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Research on Evaluation Method of Enterprise’s 3-Dimension
Financial Competition with Index Matrix
Chen Yuan
School of Management, Wuhan University of Technology, Wuhan, P.R.China, 430070
(E-mail: dilly12@sohu.com)
Abstract: Based on the research results in domestic and overseas and starting with an analyzing of
three-dimension ‘Space-Time Theory’ of financial competitiveness. The paper systematically analyzed
3-dimension connotation of financial competitiveness and constructed a scientific ‘3-Dimension
Space-Time Theory Standpoint’. Then it established evaluation indicator system and index system of the
3-dimension financial competitiveness. Finally, it evaluated the financial competitiveness state of 49
listed companies in textile and clothing industry using index evaluation matrix, which found a new
method and approach to the accounting measurement of financial competitiveness.
Key words: Three-dimension financial competitiveness; Space-time theory; Evaluation matrix; Index
model

1 Introduction
Competitiveness originates from a kind of formed and accumulating competitive advantages,
which originates from the direct and indirect competition among competition corpus and other
competitors. Competitiveness is a kind of ability that only competition corpus own. From the angle of
finance, formation of competitiveness is an intimate correlation process which presents as financial
strategy→financial resource→financial ability→financial value→financial competition advantages→
financial competitiveness.

2 Analyzing of Three-Dimension ‘Space-Time Theory’ of Financial Competitiveness
Enterprise’s sustainable development is implemented in the process of adapting environment,
allocating resource and coordinating interest. Firstly, strategy environment supplies living and
developing space for enterprises. Enterprises obtain resource and ability constantly through the
interaction with environment. Enterprises receive baptism from environment and face threats from
competitor in or out the industry. They acquire ability in competition. In market economy,
competition exists commonly, so adapting the competition is very important. Secondly, allocating
resource is the core of value conversion in enterprise. Through effective allocation of enterprise’s
own resource, it can supply valuable product and service. The process is a cycle in which resource
become product and then product become resource. Effect and efficiency in resource allocation is
the key element in enterprise’s development. Interest coordination is the target of its strategic target.
Enterprise must guarantee interest of interest-related entity, so interest-related entity can obtain
benefit. Assets that interest-related entity invests in enterprise are the base of common profit.
Finally, a sustainable cycle formed through the process of adapting environment, allocating
resource and interest coordinating.
Allocating resource through financial activities constantly, then enterprise generates financial
resource allocating competitiveness. Enterprise acquires sustainable fundraising ability, operating
ability and earning ability through financial activities in the process of value creating using
resource. Thirdly, enterprise keeps cooperative relation through financial activities and then it
generates financial interest coordination competitiveness. In the interaction process with interest
entity, enterprise exhibits coordinating ability of relationship value. From time level,
competitiveness’ demonstration is a concept of time series in which financial strategy environment
adapting competitiveness, financial resource allocating competitiveness and financial interest
coordination competitiveness manifest as ‘guidance’, ‘synchronization’ and ‘hysteresis’.
Financial competitiveness is a synthesis of financial strategy environment adapting competitiveness,
financial resource allocating competitiveness and financial interest coordination competitiveness in time
and space level, whose representation formula can be shown as follow.
FC (t )  1 f1 ( E (t ))+ 2 f 2 ( R (t ))+3 f3 ( S (t )) 1 +2 +3 =1

,

(1)
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In formula (1), FC represents financial competitiveness;
environment adapting competitiveness;

f 2 ( R (t )) represents
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f1 ( E (t )) financial strategy

financial resource allocating

competitiveness; f3 ( S (t )) represents financial interest coordination competitiveness.

3 Construction of Three-Dimension Financial Competitiveness Evaluation
Indicator System
Cash is the blood of enterprise’s body and it is the leading factor in restriction of enterprise’s
operation activities. Cash is the attention focus of manager investors and creditors. Cash flow can not be
influenced by ‘Accounting Magic’ and manipulated by managers, so it can reflect earning ability and
financial situation objectively. According to the characteristic of the three dimensions and cash flow,
three-dimension financial competitiveness evaluation indicator is designed in Table 1.
Financial
Competitiveness
Dimension

Financial
strategy
environment adapting
competitiveness

Table 1 Evaluation Indicators
Influencing
Factors
of
Three-Dimension
Financial
Evaluation Indicator
Competitiveness
Strategy environment adapting Market environment adaptive degree X1
displaying degree
Investment environment adaptive degree X2
Industry
competition
advantage displaying degree
Environment adapting scale
and level
Resource
effectiveness
degree

Financial
resource
allocating
competitiveness

allocating
displaying

Resource allocating efficiency
displaying degree
Resource allocating scale and
performance level

Financial
interest
coordinating
competitiveness

Industry competitive position displaying degree X3
Industry competitive cost displaying degree X4
Industry competitive profit displaying degree X5
Operating revenue X6
Operating activities net cash flows X7
Resource allocating advantage displaying degree
X8
Net assets income rate X9
Cash circuit advantage displaying degree X10
Operating activities cash payment supporting days
X11
Total assets X12
Net assets X13
Rectified free cash flow(RFCF)X14
Shareholders satisfaction degree X15

Internal interest coordinating
displaying degree

Employee satisfaction degree X16

External interest coordinating
displaying degree

Customer coordinating displaying degree X18

Interest coordinating amount
and level

Rectified cash earning value(RCEV)X21

Cash compensation guarantee rate X17
Supplier coordinating displaying degree X19
Net profit X20
Rectified cash added value(RCAV)X22

4 Index Evaluation Matrix Principle of Three-Dimension Financial Competitiveness
4.1 Construction principle of three-dimension Financial competitiveness index evaluation matrix
Enterprise’s financial competitiveness can be evaluated and displayed by the matrix which
constructed by a kind of standardized evaluation index. Index system of enterprise’s financial
competitiveness constructed by the three dimensions of competitiveness which are named rule hierarchy
index including financial strategy environment adapting competitiveness index, financial resource
allocating competitiveness index and financial interest coordinating competitiveness index. The three
rule hierarchy indexes are constructed by several indicator level index. The indicator level index in each
dimension is divided into two synthetic parts which can be named adjusted index. The two adjusted
indexes can be seemed as the abscissa and ordinate of a certain point in a coordinate plane. So each
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enterprise’s financial competitiveness situation can be shown in a two dimensional matrix with
coordinate system.
4.2 ‘Five-three rule’ in index evaluation matrix of enterprise’s three-dimension financial
competitiveness
In the index evaluation matrix, each evaluated enterprise’s competitiveness can formed a point in
the matrix plane. The number of points equals the number of enterprises. If the matrix is divided into
several parts using a certain method, the points in each part present a certain kind of competitiveness
with same characteristic. But in different matrix parts, the enterprise’s competitiveness is strong or weak.
Using the ‘Three-Four Rule ’in Boston matrix for reference, three-dimension financial competitiveness
index evaluation matrix is used ‘Five-Three rule’. In the rule, ‘Five’ represents five types
competitiveness in each dimension. The types are leader, Lateral stronger, Longitudinal stronger,
survivor and struggler. The five parts in the matrix correspond the five competitiveness types. ‘Three’
represents that there are three leader enterprises in a certain industry usually. The principle of
‘Five-Three Rule’ is shown in Figure 1.
longitudinal axis(index)

Y ''

Y'

X'

X ''

Figure 1 Principle of ‘Five-Three Rule’ in Index Evaluation Matrix of Three-Dimension Financial
Competitiveness

5 Design of Three-Dimension Financial Competitiveness Index Evaluation Matrix
System
5.1 Construction of three-dimension financial competitiveness evaluation index system
Based on the evaluation indicator system, the evaluation index is constructed from three
dimensions. The evaluation index is shown in Table 2.
Table 2
Target Hierarchy
Index

Rule Hierarchy Index

Evaluation Index System
Indicator Hierarchy
Index
FCI11

Basic
Index
FCI111
FCI112

Formula
FCI 11 

2

FCI 111  FCI 112

FCI121
3

FCI 1 



1j

 FCI 1 j

FCI12

FCI122

j 1

FCI12  3 FCI121  FCI122  FCI123

FCI123
3

FCI 

   FCI
i

FCI13

i

i 1

FCI21

FCI131
FCI132
FCI211
FCI212

FCI 13 

2

FCI 131  FCI 132

FCI 21 

2

FCI 211  FCI 212

FCI 22 

2

FCI 221  FCI 222

3

FCI 2 


j 1

2 j

 FCI 2 j

FCI22
FCI23

FCI221
FCI222
FCI231

FCI23  3 FCI231  FCI232  FCI233
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FCI232
FCI233
FCI311

FCI31

FCI 31 

FCI312

2

FCI 311  FCI 312

3

FCI 3 



3j

FCI321

 FCI 3 j

j 1

FCI32

FCI32  3 FCI321  FCI322  FCI323

FCI322
FCI323

5.2 Indicator conversion and index evaluation method
Basic index is conversed by the indicator through the formula as follow:
ki 

xi  min xi
max xi  min xi

×40＋60,i=1,2,…,22, k   60,100 

(2)

i

Indicator hierarchy index is constructed using geometric method. Rule hierarchy index is
calculated using the objective weighting method of CRITIC and formula (3).
Wj   j

n

 (1  rtj )
t 1

n

n

j 1

t 1

 ( j  (1  rtj ))

(3)

In the formula,  represents the standard deviation of indicator j; r represents the
correlation coefficient between indicator t and j. Synthetic index uses determination weight method.
set       1 / 3 .
The index of each dimension and the synthetic index determine financial competitiveness
ranking.
5.3 Design of financial competitiveness index evaluation matrix in a certain dimension
In ‘Five-Three Rule’ of three-dimension financial competitiveness index evaluation matrix,
the methods to divide the standard of five types enterprise are arithmetic mean value and
surpassing average arithmetic mean value. The dividing standard is arithmetic mean value of lateral
axis index and longitudinal axis index. Surpassing average arithmetic mean value is the arithmetic
mean value of those indexes which are more than arithmetic mean value index in lateral axis index
and longitudinal axis index.
For example in Figure 2, in the matrix, X and X represent arithmetic mean value and
surpassing average arithmetic mean value of lateral axis index. Y and Y represent arithmetic
mean value and surpassing average arithmetic mean value of longitudinal axis index. The five
enterprise types can be divided as follow: the enterprise whose lateral axis index and longitudinal
axis index are both more than surpassing average arithmetic mean value is leader; the enterprise
whose lateral axis index is more than surpassing average arithmetic mean value and longitudinal
axis index is less than surpassing average arithmetic mean value is lateral stronger; the enterprise
whose longitudinal axis index is more than surpassing average arithmetic mean value and lateral
axis index is less than surpassing average arithmetic mean value is longitudinal stronger; the
enterprise whose lateral axis index and longitudinal axis index are both less than surpassing
average arithmetic mean value is survivor; the enterprise whose lateral axis index and longitudinal
axis index are both less than arithmetic mean value is struggler.
The three index matrixes are constructed as follow. Financial strategy environment adapting
competitiveness index includes strategy environment adapting index( FCI ), market competition
j

1

2

tj

3

'

''

'

''

11

advantage index( FCI ) and environment adapting scale index( FCI ). According to the principle of
index evaluation matrix, the environment scale adjusted index is used to adjust strategy
environment adapting index and market competition advantage index, then the three indexes are
12

13

converted into two adjusted indexes including strategy environment adapting adjusted index( FCI )
11

and market competition advantage adjusted index( FCI ), which are the lateral axis index and
12
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longitudinal axis index. The adjusted formula is as follow: FCI  FCI  FCI , FCI  FCI  FCI .
In the financial strategy environment adapting competitiveness index evaluation matrix, all the
enterprise’s arithmetic mean value and surpassing average arithmetic mean value of their strategy
environment adapting adjusted index and market competition advantage adjusted index are the
boundary point of the five parts in the matrix. Five types enterprise are leader, environment
adapting stronger, market competition stronger, survivor and struggler. The principle of the
financial strategy environment adapting competitiveness index evaluation matrix is shown in
Figure 2.
2

11

FCI12

FCI12

13

12

12

13

''

'

FCI11
Figure 2

2

11

'

FCI11

''

Financial Strategy Environment Adapting Competitiveness Index Evaluation Matrix

Financial resource allocating competitiveness index evaluation matrix and financial interest
coordinating competitiveness index matrix are constructed using similar principle.

6 Conclusion
Three-dimension financial competitiveness is a system which reflects financial
competitiveness synthetically from the aspects including financial strategy environment adapting
competitiveness, financial resource allocating competitiveness and financial interest coordinating
competitiveness.
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Warship Maintenance Cost Estimation
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Abstract: The influencing factors of naval warship maintenance costs are various, and there is an
obvious multi-correlation among the factors, which leads to an estimation error of traditional multiple
regression method. In this paper, a method is presented with Nonlinear Partial Least Squares Regression
in consideration of the characteristics of warship maintenance cost estimation. It makes the model with
better understanding and a preferable estimation precision at the same time. Instance analysis shows that
the estimation precision of Non-Partial Least Squares Regression is superior to multiple stepwise
regression and linear partial least squares regression.
Key words: Warship maintenance cost; Multi-correlation; Partial least squares Regression; Nonlinearity

1 Introduction
Warship maintenance cost is used for the maintenance and management of warship equipment, and
to keep it in supposed technical status. This cost is the key to retain equipments’ capability and to
recover fighting capacity. From the perspective of life-cycle of vessels, maintenance cost holds the
special status of all costs which exceed the costs of research and procurement. For instance, US Navy
has estimated that the life-cycle costs of conventionally powered aircraft carrier in Level Eaglet would
exceed $18 billion, in which the maintenance cost reach $5.4 billion and procurement charges about
$3.8 billion. The costs in maintenance are 42% higher than that in procurement. Consequently, it is of
crucial significant for both vessel life-cycle costs estimation and scientific management of vessel
maintenance to estimate vessel maintenance precisely.
Generally speaking, there are many factors that influence the cost of warship maintenance, such as
price change, maintenance level, regional disparity, warship reliability and maintainability, maintenance
rounds, maintenance batches, maintenance systems, advancement and sophistication, displacement and
cost. Some of them like displacement and cost can be directly treated as independent variable; some like
maintenance systems are hard to quantize; others can be described as concrete index. For example, price
index reflects the price change and mean time between repairs reflects the reliability and maintainability
[1]
. So far existing estimation technique of warship maintenance cost can be classified as Engineering
method, Algorithm model method and Non-algorithm model method. According to cost breakdown
structure, engineering method is used to measure the cost of every unit or subsystem and then reach out
the overall cost after superposition. However the engineering method greatly relies on expertise and
knowledge which makes the estimating process nonautomatic and the results subject to individual
preference. Algorithm model method is based on large amount of historical data of warship maintenance
and then finds out the main factors that influence the cost. It is used to estimate the maintenance of new
warships through applying technique like statistical regression analysis and building empirical formula
between costs and factors. The advantage of this method is that building the dominant relation between
costs and factors and promoting the model intelligibility and interpretability. Nevertheless, it behaves
poor in dealing with multiple correlations. Multi-correlation which is also called multi-collinearity
represents the situation where linear dependence exists among variables [2]. Multi-correlation is common
in estimating processing of warship maintenance and they exist mostly in some influence factors which
makes the regression-analysis-based model distorted. Consequently non-algorithm model method is
used to build unstructured model whose data changes are matched through self-study and it always
achieves satisfying imitative and estimative effects. However, problems exist in model intelligibility and
interpretability because of the difficulties in building meaningful relation between independent variable
and dependent variable.
Therefore, this article focuses on how to build a better explainable warship maintenance estimation
model under the situation of multi-correlation. Partial Least Squares Regression (PLS) is a new
analytical method for multivariate statistical data and it has been widely used in eliminating multiple
correlations recently. This method can not only be used in extracting the linearly independent
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component from multiple correlative variables but also can better explain dependent variables which is
appropriate for building models of warship maintenance cost estimation. Traditional PLS adopts linear
method to regress data; however, the warship maintenance cost estimation is of nonlinearity. On account
of its characteristics mentioned above, this article built a model for nonlinear Partial Least Squares
Regression and verified the viability of the model through instance analysis.

2 Partial Least Squares Regression
2.1 Linear partial least squares regression
Suppose dependent variables Y  {Y1 , Y2 ,, Yq } and independent variables X  { X 1 , X 2 ,  , X p } ,

n samples make up of datasheet X  [ x1 , x2 , , x p ]n p and Y  [ y1 , y2 ,  , yq ]n ×q respectively. In
multiple linear regression, when the data satisfies Gauss-Markov hypothesis, the Least Squares Estimate
of dependent variables Y is:
Ŷ  ( X  X ) 1 X Y
(1)
ˆ
In equation (1), Y is minimum-variance unbiased estimate of Y . Due to calculating the inverse

of ( X X ) , and X  X is close to 0 when multi-correlation in X is severe, the Least Squares

Estimate would lose efficacy[2].
To solve this problem, linear PLS does not make regression with X and Y , but extract t k and

uk , and then make regression with t k and uk . Suppose X and Y have been standardized, then
disaggrega-tire form of linear PLS is as follows:
a

a

k 1

k 1

X   t k pk  E ， Y   uk qk  F

(2)

Inner relation is uk  bk t k .
In which, t k and uk are components extracted from X and Y respectively, that is, t k is the
linear combination of x1 , x2 , , x p , and uk is the linear combination of y1 , y2 , , yq ; pk and qk
are the load vectors of X and Y respectively; E and F are the residual matrixes; a is the
number of extracted components.
On account of single dependent variable in warship maintenance cost estimation, the NIPALS
algorithm for linear PLS regression of single dependent variable is presented below[3]：
(1) Initialization：for standardized X and Y ，let E 0  X ， F0  Y ， k  1 ；

(2) Compute input weight vector and make standardization it： wk  Ek 1 Fk 1 ， wk  wk wk ；

(3) Extract components of independent variables t k  E k 1 w k and corresponding input load vectors
pk  Ek1t k (tk t k ) ；


(4) Compute output load vectors and make standardization： qk  Fk 1tk (t k tk ) ， qk  qk qk ；

(5) Compute components of dependent variable： uk  Fk 1qk ；


(6) Compute inner regression coefficients： bk  uk t k t k t k ；


(7) Compute residual matrixes： Ek  Ek 1  tk pk ， Fk  Fk 1  bk t k qk ；
(8) Let k  k  1 , and go to step (2) until preconcerted precision is met.
2.2 Variable significance analysis through projection
In PLS regression, the interpret ability of independent variable to dependent variable is me
asured with VIPj , which is the index of variable projection significance[4-5], whose definition is

as follow:
VIPj 

k

m

 Rd ( y; t )w
Rd ( y )
h

2
hj

(3)

h 1

In equation (3), whj is the jth weight of axis wh , which is used for measuring the contribution of
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x j for component t h . For k independent variables x j ( j  1, 2,..., k ) , if their interpret ability are same
in explaining y , then every VIPj is equal to 1; otherwise, for x j with larger VIPj , its interpret
ability is larger.
VIPj is used to show that, as the interpretability of x j for y is passed by t h , if interpret ability
of t h to y is strong, and x j performs an important role in constructing t h , then the interpret
ability of x j to y is strong. Therefore, VIPj could be used to analyze the effect of independent
variables to dependent variable, and then to select the independent variables.

3 Estimation Model for Warship Maintenance cost
The algorithm in section 2.1 shows that, linear PLS regression builds linear equation between
independent variables and dependent variables through two outer linear mapping and one inner linear
mapping. The outer mapping is the extracting of components t k and uk from X and Y , and the
inner mapping is the building of linear equation between t k and uk . However, in warship
maintenance cost estimation, it’s not linear between influencing factors and maintenance cost, which
lead to nonlinear relation between t k and uk . Therefore, linear PLS brings big estimating error.
Therefore, many nonlinear PLS regression methods are studied, which could be classified into two
types: the first is based on outer sample matrix transformation, such as nonlinear PLS based on sample
matrix extension[7], nonlinear PLS based on Chebyshev polynomial[8] and nonlinear PLS based on
quasi-linear regression[2]; the second is based on nonlinear mapping of inner components, such as
nonlinear PLS based on polynomial inner mapping[9], nonlinear PLS based on neural network[10] and
nonlinear PLS based on genetic algorithm[11]. The first type make nonlinear construction with outer
mapping to meet the nonlinear relationship, but the shortcoming is that it’s hard to interpret; the second
type make nonlinear construction with inner mapping, but the interpretability is also week due to
unstructured models of neural network method and genetic algorithm.
In the problem of warship maintenance cost estimation, not only a cost estimate is needed, but also
an analysis and interpretability for the model is needed. In fact, in warship maintenance cost estimation,
with prior knowledge, the system is highly accordant to power exponent structure. Therefore, nonlinear
PLS is adopted in modeling.
Suppose maintenance cost y and the factors take on the below format:

y  ax1b1 , x2b2 ,..., xnbn
Make transformation from equation (4), then

(4)

ln y  ln a   j 1 bj ln x j
n

(5)

Let y1  ln y ， x j  ln x j ( j  1, 2,..., n) ， a1  ln a , then
y1  a1   j 1 bj ln x j
n

(6)

From equation (6), linear PLS regression algorithm could be used for solving.

4 Experiments
Take U. S. Army warship maintenance cost dataset as an example. Historical data is illustrated in
Table 1, in which x1 ~ x6 denote the fabricating cost, light weight, length, width, shaft horse-power,
number of crew respectively, and y denotes the maintenance cost per year.
Table 1

Historical Data of U. S. Army Warship Maintenance Cost
y \$10 thousands
x3 \m
x4 \m
x5 \ horse-power
x6

x1 \$10 thousands

x2 \ton

1

1407.628

5878

547

55

85

610

2

4317.083

57149

1039

250

275

2839

90.417

3

923.167

3258

437

47

70

354

32.344

4

812.817

4167

513

52

85

377

22.243

5

1471.481

6625

505

66.9

105

329

17.273

6

411.792

3004

438

47

35

285

12.112

36.22
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7

887.767

9014

570

105

24

401

18.222

8

258.379

5190

522

70

16

224

5.842

Correlation coefficients between factors are illustrated in Table 2, from which it could be found that
the multi-correlation among the factors is severe.
Table 2

Correlation Coefficients Between Factors

x1

x2

x3

x4

x5 \

x6

1

1.00

0.76

0.73

0.65

0.90

0.87

2

0.76

1.00

0.98

0.98

0.58

0.90

3

0.73

0.98

1.00

0.95

0.58

0.92

4

0.65

0.98

0.95

1.00

0.42

0.82

5

0.90

0.58

0.58

0.42

1.00

0.78

6

0.87

0.90

0.92

0.82

0.78

1.00

Stepwise regression, linear PLS and nonlinear PLS are adopted respectively to build the equation
between maintenance cost and its factors, which are as bellows.
Stepwise regression: y  4.7334  0.0022 x2  0.0747 x6
Linear PLS: y  3.90  0.0192 x1  0.0003 x2  0.0101x4  0.1094 x5
Nonlinear PLS: y  3.0896 x10.7275 x20.4182 x30.8360 x40.1166 x50.2224 x61.1996
The estimation errors of the above three methods is illustrated in Figure 1 and Table 3.
100
Real Value
Stepwise
Linear PLS
Nonlinear PLS

90

Maintenance Costs

80
70
60
50
40
30
20
10
0

1

2

3

4
5
Samples

6

7

8

Figure 1 Estimation Errors of Three Methods
Table 3
Average Error

Estimation Errors of Three Methods
Stepwise Linear PLS Nonlinear PLS
25.20%

22.44%

10.00%

5 Conclusion
Due to multi-correlation among warship maintenance cost and its influencing factors, traditional
Stepwise Regression bears biggish estimation error. Linear PLS escapes from the influence of
multi-correlation, and reduces the error to a certain degree, but the estimation error is still biggish due to
the model’s linear structure. The nonlinear PLS in this paper evidently reduces the estimation error via
quasi-linear regression, and is better applicable for warship maintenance cost estimation and possesses
better application worthiness.

References
[1] Zi Shuyu, Wei Ruxiang, Jiang Guoping, et al. Application of Case-based Reasoning to Ship

Proceedings of the 11th International Conference on Innovation & Management

·1485·

Maintenance Cost Forecasting[J]. Journal of Naval University of Engineering, 2012, 24(3): 107-112
(In Chinese)
[2] Wang Huiwen, Wu Zaibin, Meng Jie, et al. Partial Least Square Regression-Linear and Nonlinear
Methods[M]. Beijing of China: National Defense Industry Press, 2006 (In Chinese)
[3] Dayal B S, MacGregor J F. Improved PLS Algorithms[J].Chemometrics, 1997, 11(1): 73-85
[4] Zhang Hengxi, Guo Jilian, Zhu Jiayuan, et al. Multivariate Data Abalysis Methods and Applications
with Few Observations[M]. Xian of China: Northwestern Polytechnical University Press, 2002 (In
Chinese)
[5] Li Shouan, Zhang Hengxi, Li Dongxia, et al. Battle Plan Acquisition Cost Forecast Based on Partial
Least Squares Regression[J]. Journal of Naval University of Engineering, 2005, 17(4): 64-68 (In
Chinese)
[6] Wu Xiaohua, Chen Dezhao. Recent Development of Non-linear Partial Least Squares in
Chemometrics[J]. Chinese Journal of Analytical Chemistry, 2004, 32(4): 534-540 (In Chinese)
[7] Wang Yuzhi, Zhang Yintang, Zhou Yigang. Simultaneous Determination of Cu, Ni and Zn by
Non-linear PLS Spectrophotometry[J]. Journal of Instrumental Analysis, 2001, 20(1): 40-42 (In
Chinese)
[8] Zeng Sanyou, Sun Xingming, Xia Limin, et al. Construction of Self-adaptive Partial Least Square
Regression Model Based on Chebyshev’s Polynomial[M]. Journal of Changsha Railway University,
2001, 19(1): 95-99 (In Chinese)
[9] Wold S, Kettaneh W N, Skagerberg B. Nonlinear PLS modeling[J]. Chemometrics and Intelligent
Laboratory Systems, 1989, 7: 53-65
[10] Qin S J, McAvoy T J. Nonlinear PLS Modeling Using Neural Network[J]. Computers Chemical
Engineering, 1992, 16(4): 379-391
[11] Li T, Mei H, Cong P. Combining Nonlinear PLS with the Numeric Generic Algorithm for QSAR[J].
Chemometrics and Intelligent Laboratory Systems, 1999, 45: 177-184

·1486·

Proceedings of the 11th International Conference on Innovation & Management

Research on Cost Control Based on Fine Financial Management
Zhang Jingpeng
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Abstract: Finance is the core of an enterprise’s fine management, thus, to enhance an enterprise’s fine
financial management ability is an essential way to sharpen its competitiveness. This paper starts from
the connotation of fine financial management to analyze the necessity of fine financial management in
an enterprise’s cost control. By taking Xiamen Air’s fine financial management for example, it proposes
using fine financial management to control an enterprise’s costs, so as to promote its sustainable
development.
Key words: Fine financial management; Cost control; Capital management; Budget management

1 Introduction
Profit maximization has always been the objective an enterprise strives for in its production and
operating activities. Increasing sales volume can increase profit to some extent, but to increase sales
volume, the enterprise definitely needs to increase input in products, such as adding advertisement
expenditure and intensifying training for sales personnel. In this way, on the one hand, it will increase
product costs; on the other hand, it will cause some risks. By contrast, if the enterprise turns the focus of
economic efficiency improvement to cost control, reduces unnecessary expenditure, and increases sales
volume on the basis of lowering costs, it will gain more profit. Up to now, Chinese enterprises have
adopted a variety of methods to lower costs, but they failed to achieve the desired result. Those
traditional approaches, limited to production field in respect of scope, manufacturing cost in respect of
content, and in-process and ex-post cost control in respect of aging, make administrators consider
enterprise cost regardless of overall situation. The real control point is the costs produced in the whole
economic process. To really lower costs effectively, the enterprise must clarify the costs of all
product-related sections like production, sales and management and then control the costs of all sections,
which is fine financial management. Thus, it goes without saying that it is very important to make use of
fine financial management to control an enterprise’s costs.

2 The Connotation of Fine Financial Management
Fine financial management means implementing the responsibility of financial management and
embodying, specifying the responsibility of management. It requires each management personnel to
fulfill their duties in their positions.(Zhao Jie,2011)Specifically, it emphasizes “refinement”, which
means refining financial management into each aspect and each employee in the whole process of
financial management activities and taking “refinement” as the starting point in each position and each
business, to establish a set of corresponding work procedure and business specification, refine,
decompose, and reintegrate the content of financial management, and ensure that the constraint of
financial management can be penetrated into all production and operation areas inside the enterprise.
Besides, the enterprise should make full use of the supervision function of finance, expand financial
management and service function, and discover the potential value of financial activities. General
management is the key part of fine financial management. Refining should be reflected in all aspects of
the enterprise, including asset, finance, cost, and income; additionally, total-staff management is also
very important, which requires every financial personnel to reflect refinement in their daily work, for the
enterprise’s financial activities have to be organized and implemented via all staffs’ participation; at last,
it is whole-process management, which means that all sections in financial management must be closely
related and strictly controlled.(Yan Wei,2011)

3 The Roles of Fine Financial Management in an Enterprise’s Cost Control
In specific cost accounting of China’s traditional cost management, enterprises paid attention to
financial cost accounting, without cost accounting management, i.e. they focused on production cost
accounting but overlooked product design cost and sales cost accounting as well as effective capital
management. Traditional cost forecast and cost decision-making were not normative, institutional and
operable enough, which led to low position of cost management in an enterprise. In addition, the
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unscientific, unserious and unreasonable cost plan also caused blind in-process and ex-post cost
management. China’s traditional cost management, excessively limited to the field of production,
focused on lowering direct materials, labor charges and manufacturing expenses but overlooked the
importance of controlling the costs in financial budget, operation capital management, and financing
cost management, thus causing enterprises fail to meet the demand of cost management in modern
market economy.
With fine financial management, the enterprise controls the costs of various production elements
within the planned range by taking organizational measure, economic measure, technological measure,
and contractual measure. On this basis, it further strives for the maximization of cost saving. The biggest
contribution of fine financial management to an enterprise’s operation management is optimal cost
control. The implementation of fine management can effectively help the enterprise control product
costs and ensure product quality, so as to optimize its cost control, mainly reflected in following aspects:
(1) It optimizes the production process, improves manufacturing technique, enhances product
quality, and lowers unnecessary loss, for the purpose of saving costs. Fine financial management plays a
great role in helping the enterprise handle well the relations between product costs and long-term
development benefit and avoiding phenomena such as additional input in technological improvement for
cost reduction; based on the consideration of the enterprise’s long-term development, it optimizes cost
structure and improve technical methods, so as to enhance added value and quality of products.
(2) With fine financial management, the enterprise can make fine adjustment for cost classes and
refine cost control. According to the controllable degree of an enterprise’s production and operation cost,
cost can be divided into fixed cost and controllable cost. On the one hand, the enterprise can carry out
fine management for controllable costs such as water, electricity and gas charges, equipment
maintenance expenses, and raw materials consumption, conduct optimization design for controllable
costs from the perspective of total system, comprehensively control costs of all sections in production,
and give play to the effect of equipment to the greatest extent. On the other hand, the company can
intensify relative control over uncontrollable costs. For example, as the purchase price of raw materials
varies with market factors, purchase department should adjust the inventory of raw materials in time
according to the forecast of market fluctuations and lower purchase cost to the greatest extent under the
premise of guaranteeing normal production supply and product quality.
(3) Fine financial management can provide the enterprise with truthful and detailed financial data
and objectively reflect the whole process of its operation and production activities, which not only is in
favor of promoting the implementation of comprehensive budget inside the enterprise, but also helps
enterprise administrators to get financial data and its analysis in various production and operation
activities. In this way, it will achieve optimal allocation of resources, rationalize all management
departments’ financial management, and reduce capital precipitation, bad debts, and stagnant debts, to
finally lower the enterprise’s financial risks.
(4) With fine financial management, the enterprise can optimize its financial structure and lower
financing cost to a great extent. Apart from helping the enterprise to optimize its financial structure, fine
financial management also guarantees sound and stable operation of capital chain and makes liquidity
ratio above the warning line of financial risk, which to some extent enhances the enterprise’s credibility
and image and increases added value, so as to lower financing cost, enable the enterprise to borrow a
loan at any time, and ensure normal operation of internal capital.
Fine financial management makes the enterprise’s cost management gradually turn from traditional
“expenditure reduction” to more scientific cost efficiency management system, from product costs
control to comprehensive costs control. In this way, it not only combines “control” with “discovery”
more effectively, but also lowers costs as far as possible. Therefore, it is an effective approach for the
enterprise to control costs and gain optimum benefits and as well the magic key for the enterprise to win
in the fierce market competition.

4 Measures for Cost Control in Fine Financial Management
4.1 Establish the concept of fine management
At present, operators and employees of most Chinese enterprises distort the concept of finance.
They have the concept of accounting but no concept of finance. They overlook the roles of financial
management in operation diagnosis, fund procurement, and management control. As a result, the
enterprise fails to give full play to the core role of financial management in enterprise management, fails
to implement cost control, and fails to innovate in the idea of cost management. Concept affects
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consciousness, while consciousness determines action, so the change of concept is of vital importance.
To promote fine financial management, the enterprise should first change the concept and transform
previous misunderstanding of financial work. The enterprise should have a correct view of fine financial
management, to transform the focus of financial work to the enterprise’s operation and management
instead of limiting to static affairs such as accounts keeping, accounts casting, and accounts checking.
Besides, it should intensify the dynamic whole-process control role of financial management, so as to
better implement cost control and drive the enterprise’s sustainable development.
4.2 Fine budget management
Preparedness ensures success and unpreparedness spells failure. In fact, fine budget management
means a comprehensive management of budget, including time dimension, space dimension, and value
dimension. Financial budget management should be considered from multidimensional perspective. The
enterprise should take “refinement, accuracy and preciseness” as targets, promote mechanism innovation,
complete various tasks in advance, implement management by objective, comprehensively enhance its
control level, revolve around enterprise management, and focus on economic benefit, to establish a
comprehensive system of fine budget indexes, including production index, operation index, cost index,
assessment index, and expense index.
Regarding budget management of asset investment expenditure and profit, the enterprise should
analyze historical data according to asset investment profit and group plan in previous years, to assess
its business activities in present and future years and prepare budget of investment expenditure in
present year. Besides, on the basis of carefully analyzing market and benefits of invested projects, the
enterprise should confirm the structure and scale of incremental assets expenditure, draw up a budget for
the adjustment of stock assets, and determine the orientation and scale of adjustment.(Dong
Hongwei,2009) The enterprise must spend a lot of energy to control business budget. Before making a
sales decision, it should assess the overall development trend of the market, to have a clear
understanding of the market to enter. Meanwhile, it should make sales budget by different regions,
different categories and different customers, for budget will be relatively correct if it is made carefully.
In terms of specific implementation, the enterprise should first unify the format of budget statement,
design budget preparation reference index system and evaluation index system, and standardize budget
preparation and procedure for examination and approval, to create conditions for scientific, reasonable,
and normative budget. (Wu Shuguang,2011) Regarding budgeting method, the enterprise should achieve
zero-base budget to the biggest extent, scientifically and reasonably prepare budget, and enhance the
compliance rate of budget as far as possible. Before preparing budget, the enterprise should organize
relevant personnel for a survey and classify all events according to priority, i.e. it should postpone
projects that are not urgent, namely, the principle of “budget first and then implementation” based on
cost index. When preparing budget, the enterprise should break down indexes. Instead of simply limiting
to change in value, it should re-deepen fine management, to embody optimal management. In addition,
the enterprise should refine annual budget step by step and gradually quantize assessment indexes on
principle of “including all costs into financial budget and implementing all budget expenses to
responsible department and unit”.(Fu Qingxiang,2009) After finishing budge preparation, the enterprise
should intensify dynamic monitoring, to ensure balanced realization of budget.
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The flow diagram of financial budge preparation is shown as below:
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Review
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next year.
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the enterprise’s annual
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d. General Manager chairs
the enterprise’s budget
balance meeting, to
balance the budget in
all depts. according to
the
enterprise’s
development strategy
and target and win the
approval of all depts.

Figure 1 The Flow Diagram of Financial Budge Preparation

4.3 Fine capital management
To intensify capital management is the key link in fine financial management. The paper takes
Xiamen Air for example for illustration.
4.3.1 Operating funds management
First of all, the enterprise should establish a systematic capital management system and select or
develop a set of capital management system that can meet the requirement, to embody this capital
management system as management platform and working platform. Then, it should make a series of
systems, construct a complete set of mechanism, and sign a succession of agreements to achieve
standardized and process-based business, so as to ensure ordered, efficient and safe operation of the
whole capital management. For example, enterprises focusing on project management adopt intelligent
capital management system which is designed by considering capital management and business
management.
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Group Member Units
(All Offices, Business Dept., Office, and Branch Office of the Headquarters)

Capital Procurement Platform

Cashier Platform

Financing Platform

Bank-enterprise Interconnection Platform

Project Management (Contract Management)

Business Processing Platform
(Capital Plan, Payment Application, Budget Management, Information Search,
etc.)

Interface Platform
(Financial Processing, Cancel after Verification in Dealings,
Receipt Management, Blank Bill, etc.)

Figure 2 The Overall Design Structure of Intelligent Capital Management System

For all proprietary institutions’ retained sales section and fragmented capitals, Xiamen Air has
established a three-level authority management system based on uniform management and intensive
dispatching for capital use. In this way, the approval authority of cash outlay is highly concentrated in
financial department, subordinate business department and secondary financial unit set up two levels of
different capital use right according to the scale of business to strictly execute separated management of
income and expenditure, and all sales income gained by each unit must be collected in time, with
expenses appropriated by the headquarters after examination and approval. This capital management
system enables Xiamen Air to effectively manage its working capital. Besides, capital management
platform can also be added to ERP system. After introducing capital management platform into ERP
system, all enterprises can prepare expected capitals within the prescribed time and their financial
department can approve it directly via the system. All capitals must be paid through the capital platform.
For surplus capital plan, its dosage can be retrieved automatically, so as to achieve automatically
itemized forced control over capital budget.(Zhao Changyou,2012)
4.3.2 Financing costs management
In terms of financing, the enterprise should try hard to lower costs, reduce the proportion of
external financing, and increase the scale of internal low-cost capital. Additionally, it should make
reasonable financing strategy and give full play to financial leverage effect, so as to lower capital cost
and expand marginal income. In the process of financing, the enterprise must give an overall
consideration to various factors and take the most appropriate financing way according to its actual
condition when there is no enough internal financed amount. Only in this way can it ensure that its
financing way is the best and financing cost is the minimum.
When it has no choice but to borrow a debt to raise capital due to the limited capital expansion,
Xiamen Air carries out a comprehensive assessment for the market value and future residual value of
different aircraft types according to the company’s long-term fleet planning, to avoid great financial
burden and financial risks caused by a large amount of debts. For aircraft types with high risk of residual
value, Xiaman Air adopts operating lease; but for those with good market evaluation and strong
competitiveness used for main lines, it adopts financing lease. The combination of these two ways
relieves the pressure of long-term debts and optimizes the financial structure to some extent.
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5 Conclusions
To sum up, cost plays an important role in an enterprise’s economic activities. The level of cost
directly determines the enterprise’s economic benefits and also affects its survival and development.
Fine financial management is an inevitable choice for modern enterprises to lower costs, achieve stable
and rapid development, and win competitive advantages. Thus, the enterprise’s financial department
should face the deepened and reformed financial management with a positive attitude, adhere to
reasonable and scientific development concept from a global and long-term perspective, cultivate
financial personnel’s concept of refinement, make full use of the advantages of fine financial
management, and infiltrate fine management into the enterprise’s cost control, so as to achieve real
sustainable development.
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Abstract: Reviewing the development processes of the domestic and international securities markets,
the reform direction of securities companies is the mass customization which has the maximum
flexibility and low cost. How to measure and improve the ability of mass customization of securities
firms becomes more and more important. This paper measures the mass customization of securities
companies from factors of capital, risk management, R&D, innovation, and information technology
based on the fuzzy synthetic evaluation method, adding the qualitative analysis to the quantitative
analysis.
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1 Introduction
As intermediary service institutions, securities companies are important participants in the capital
market. In recent years, the stock market in Chinese boom has experienced the rapid development,
especially in securities companies. The securities companies are facing unprecedented competition in
the information age. The securities industry is a highly capital intensive industry and intelligence
intensive industry. Increased competition inevitably requires it to change the service methods and
business models, which is helpful to enhance their core competitiveness. Reviewing the development
processes of the domestic and international securities markets, it can be divided into four stages: the
business department development model stage, the large-scale service stage, the continuous
improvement stage and the mass customization stage [1].The mass customization is the inevitable trend
of securities companies to gain competitive advantages. In mass customization stages, with the relative
perfect of securities market system, the diversification of customer comes from the diversification of
financial products, the refinement of customer-level prompted more obvious hierarchy, so the need of
customers’ high-quality services and the low-cost strategy of securities companies through information
technology are combined well[2]. For example, with the continuous development of the financial sector,
new business and cross-business is growing. The U.S. banking and securities industry changes from a
separate operation to the mixed operation, which provides diversified and multi-level needs to customers
[3]
. Chinese capital market is in the rapid development stage, the increasingly fierce competition is
existed in the industry but the management is turning matured. As highly capital–intensive companies,
securities companies operate capital rather than business, and the biggest feature of the business capital
is its risk in a highly competitive market. In that way, the mass customization which has maximum
flexibility and low cost should be the reform direction for securities companies [4].This paper has
constructed the evaluation indicator system to quantitative analysis on the mass customization capability
of securities companies.

2 Designing of the Evaluation System of Mass Customization Capability for
Securities Companies
Securities companies enhance the mass customization related to all aspects in the operation and
management of the Company. This paper studies it with the view of system point. Finally, this paper
divides the mass customization capability of securities companies into the following aspects.
2.1 Capital Strength
Capital-intensive is one of the most important characteristics of the securities industry. Capital
strength of securities company can withstand the various internal and external risks, and the cost saving
which brought by scale economies can achieves the greater competitive advantage. If securities
companies want to make response to the needs of customers massively, they should have a strong capital
position as a support. At present, the investment banking giant in the world, such as Morgan Stanley,
Merrill Lynch and Lehman Brothers have the asset scale of $100 billion.
2.2 Risk management capabilities
Higher demands on securities companies’ risk management capabilities in order to achieve mass
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customization. It’s very difficult that securities companies make respond quickly to customer needs but
the mass customization doesn’t allow companies in-depth study on the investment behavior of
individual customers for a long period in risk management [5]. For example, China proposes to open a
margin trading business of securities companies, it’s a problem to be solved that how to monitor
customers’ investment risk, but also service to customers in large-scale.
2.3 R&D capabilities
For the highly intelligence-intensive securities industry, it must have strong R&D capabilities to
achieve the mass customization. It contains making scientific and objective analysis of the entire
financial market, various industries, and the domestic and international economic trends, and providing
financial products to meet the needs of the market on the basis of the analysis of the existing market
demand solution. The business development of securities company is inseparable from the securities
market, it needs to seize the opportunity to expand their business timely, and must grasp the stock
market direction for the future development accurately.
2.4 Innovation capabilities
The R&D capability of securities company is the premise and foundation of innovation capabilities,
but the R&D capabilities depend on the innovation capacities, especially the business innovation.
China's capital market is experienced an unprecedented development. Warrants, margin trading business ,
through-train , QFII ( qualified foreign institutional investors ) and QDII ( qualified domestic
institutional investor ) which are the matured things in the developed capital market are just started in
the Chinese capital market. In the case of the mass customization, securities companies should combine
its services rapidly to meet the diverse needs of customers.
2.5 IT strength
Information technology is the basic condition and meathod for securities companies to achieve the
mass customization. Securities company only provide customers with personalized service by means of
integrated information platform. More importantly, this service should be self-help and persistent, only
in this way, the securities companies can provide customers large-scale service under low-cost
conditions.

3 Fuzzy Comprehensive Evaluation Model
Evaluation factors of securities companies’ mass customization capability is U=(u ,u ,… ,u )，u
means the No.i evaluation factors，i=1，2，… ，n. This paper defines as U=（u1,u2,u3,u4,u5）, which
stands for U=(Capital strength, Risk management capabilities, R&D capabilities, Innovation capabilities,
IT capabilities).
The fuzzy comprehensive evaluation of the grade fields of securities companies is V=
(v ,v ,… ,v ), v means evaluation criteria, j=1,2, … ,m. This article takes five levels, those are
V=(very strong, strong, average, poor, very poor).
n
The model 's weight distribution is A=（a ,a ,… ,a ）, among  a i  1 , a ＞0, and a means
i 1
the NO.i element’s weight, it reflects a trade-off of various factors. Synthesize the characteristics of
securities companies’ mass customization capability, this paper determines the evaluation factors weight
distribution set by the Delphi method, that is A=（0.1，0.3，0.2，0.1，0.3）.
The relationship between the evaluation factors and evaluation grade could be described by a fuzzy
relationship matrix R from U to V.

 r11

 r 21
R  r ij mn  


 r n1

 

r12
r 22

r n2






r1m 

r 2m 


r nm 

(1)

In the formula (1), the element r （i=1,2, … ,n；j=1,2, … ,m）means the possible from the i
factor to make the j evolution. Fixed i, (r ,r ,… ,r ) is the fuzzy subset which give a single factor
evaluation from the ith factor.
A fuzzy comprehensive evaluation problem is set A, the factors U and the judgments V are founded
by set mathematics, and by fuzzy set they are in mirror relationship to B for determination of the module.
That is fuzzy comprehensive evaluation model：B=A×R= (b ,b ,… ,bm). With this fuzzy evaluation
model , it can obtain an m-dimensional fuzzy row vector. After the normalization processing, each
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numerical value of each dimension of the vector means the proportion of the corresponding evaluation
leve (V ,V ,… ,V )].
Because B is an m-dimensional vector if give an evaluation set column vector in evaluation set C=
(C ,C ,… ,C )T, By calculating Q = B × C , mass customization capability of securities companies
will become an explicit algebraic value Q , which can make evaluators more intuitive and quick access
to the results of the evaluation .

4 Model Application Examples
Using the fuzzy comprehensive evaluation model, this paper measures the mass customization
ability of securities companies. This paper chose the simplified instance in order to highlight the
algorithm.
The evaluation group is comprised by 7 experts and managers in the securities industry. Assuming
that the evaluation factors set in U factors evaluated by evaluation group, therefore, establishing a single
factor evaluation table, shown in Table 1.
Table 1
Evaluation Facters

Single Factor for Mass Customization Capability Evaluation Table
Rank
V2
V3
V4
V1

V5

Capital strength

1

2

4

0

0

Risk Management
Capabilities

2

1

3

1

0

R&D capabilities

1

1

2

2

1

Innovation Capabilities

1

2

2

1

1

IT Strength

0

1

4

2

0

According to Table 1, we established the fuzzy relation matrix R:

 1/ 7

2/7
R=  1 / 7

 1/ 7
 0


0 

0 
1/ 7 2 / 7 2 / 7 1/ 7 

2 / 7 2 / 7 1/ 7 1/ 7 
1/ 7 4 / 7 2 / 7
0 

2/7 4/7
0
1/ 7 3 / 7 1/ 7

(2)

Using the established fuzzy comprehensive evaluation model, we obtain:

 0.14

 0.29
B=A×R=（0.1，0.3，0.2，0.1，0.3 ）
0.14

 0.14
 0


0 

0 
0.14 0.29 0.29 0.14 

0.29 0.29 0.14 0.14 
0.14 0.57 0.29
0 
0.29 0.57

0

0.14 0.43 0.14

(3)
=（0.143，0.17，0.444，0.2，0.042）
The result B=(0.143，0.17，0.444，0.2，0.042) means: 14.3% of people think that the mass
customization capability of securities companies is very strong, 17% of people think it strong, 44.4% of
people think it average,, 20% of people think it poor, 4.2% of people think it very poor.
Giving definite assessment score column vector C, set C= (100, 80, 60, 40, 20) T. The final score
value of mass customization capabilities of a securities company is Q= B×C=(0.143, 0.17, 0.444, 0.2,
0.042)(100, 80, 60, 40, 20)T = 63.38.
From the above calculation, the securities company's mass customization capability is at medium
level in the industry, the company will take further measures to improve and enhance the ability of the
mass customization.
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5 Conclusions
This paper has studied the service models evolution history of securities companies, which
proposes the use of the mass customization is the inevitable choice for the securities companies to
improve their service quality. This paper argues that capital strength, risk management capabilities,
R&D capabilities, innovation, information technology strength can more comprehensive measures in the
mass customization capability of securities companies. Then, the paper adopts the fuzzy comprehensive
evaluation method combined with the case of the securities company to measure the securities
company's mass customization capability. This paper gains the conclusion that certain directive
significance for the securities company to improve and enhance the ability of mass customization by
using the qualitative analysis. In the further study, it is necessary to classify the five evaluation
indicators (Capital strength, Risk management capabilities, R&D capabilities, Innovation capabilities, IT
capabilities) and form the evaluation indicators’ aggregation, which can enhance the operability of the
qualitative measurement methods in this paper.
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Abstract: The objective of the research is to probe into the traumatic problems of teenagers caused by
Wenchuan earthquake in disaster areas on the ground of literature review. And by analyzing the
theoretical foundations, principles, functions and approaches, this paper provides some instructive hints
to treat such problems in sports. Six hypotheses are discussed in physiological mechanism and functions
of sports in traumatic therapy, corresponding principles and therapies of mental handicaps are analyzed,
and some effective sports are recommended for the treatment of adaptation handicaps, mood disorder
handicaps and neurosis handicaps.
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1 Introduction
It is estimated that the survivors of the May 12 disaster who need psychological treatment will
exceed 10 million, 30 percent of whom may be haunted by such nightmare in the following scores of
years [1]. As an important constituent of modern education, sport plays an essential part in promoting the
harmonious development of human beings, physically and mentally. And it is increasingly estimated that
sports is an effective way to keep people sound in body and mind, even to relieve psychological
handicaps. In the western developed countries, sports have become an important means of
psychotherapy. Thus, how to make full use of sports to promote the recovery of teenagers’ trauma is
what we should be concerned about.

2 Status Quo
From the perspective of psychology, there are three criteria to evaluate traumatic incidents, i.e.,
life-threatening, unpredictable and unpreventable [2]. In light of this, Wenchuan earthquake is just a case
in point, and a severe one. After the disaster, 70 percent of the survivors could recover naturally with
their own respective strategies, while up to 30 percent of them had various problems several days later,
which might haunt them sores of years in their rest life. Suppose there were no professional treatment
and relief, their personalities would change and be twisted with no cure. Such case is more severe when
it comes to teenagers, since they have a long life road ahead of them, and they have different
understanding about disasters. Their reflections may be different too, scared of disasters and nights,
losing interest in school, showing signs of retrogression, sleeping maladjustment, etc. Such
psychological horrors may also be a terrible potential disaster, which may result in extreme actions [3].
Thus, the post-earthquake war we are confronted with is psychotherapeutic rescue to save the souls.
Experiences abroad demonstrate there are two stages of traumatic therapy. The first stage is the first
three months after the disaster, focusing on the reconstruction of social support to relieve their distress
and grief, and the second stage may be everlasting. It is estimated that the suicide percentage of
post-earthquake survivors will be on the rise three months later. And psychological trauma will
accompany them in various forms in various social groups.

3 Physiological Mechanism and Functions of Sports in Traumatic Therapy
3.1 Physiological mechanism of sports in traumatic therapy
With the application of new techniques and the development of neurobiology, recent years has
witnessed the progress of the research on the biological mechanism of the effects of sports activity on
mental health. Six hypotheses have been put forward as follows.
3.1.1 Cognitive Behavioral Hypothesis
The premise of Cognitive Behavioral Hypothesis is that sports activities may induce active thinking
and positive affections, which may be resistant to passive state of mind, such as, depression, anxiety and
confusion.
3.1.2 Social Interaction Hypothesis
The premise of Social Interaction Hypothesis is that taking in sports with friends and classmates is
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a pleasurable experience, which is beneficial to improve mental health.
3.1.3Distraction Hypothesis
The premise of Distraction Hypothesis lies in the fact that sports activities and exercises offers a
chance for people to distract their attention from their anxieties and frustrations, which may be helpful
to adjust their mood by effectively transferring their concern to the sports they are participating.
3.1.4 Cardiovascular Fitness Hypothesis
Cardiovascular fitness hypothesis is grounded on the fact that the improvement of mentality may
boost cardiovascular functions. Exercise may strengthen the contractibility and penetrability of blood
vessels. Fine blood circulation keeps the temperature stable, which contributes to the conductibility of
nerve fibers and mental health.
3.1.5 Amine Hypothesis
Amine Hypothesis is based on the theory that the increase of some chemical materials, i.e.,
neurotransmitters, would promote the improvement of mental health, among which monoamine
materials are essential to nerve activities and sap adjustment. For instance, serotonin(5-HT),
dopamine(DA) and norepinephrine (NE) have multiple physiological functions in nerve centre and
peripheral nervous system [2]. And how monoamine neurotransmitter variants in sports influence
mentality has become a hot concern of the research field.
3.1.6 Endorphin Hypothesis
Endorphin Hypothesis argues that body movement stimulates the secretion of a certain chemical,
morphine-like peptide, resulting in kinesthetic response ofβ-endorphins, the density of which is
determined by the intensity and duration of exercises. And β-endorphins may bring forth euphoria, build
up endurance, improve appetite and relieve anxiety [5].
3.2 Functions of sports in traumatic therapy
3.2.1Adjusting Sentiments
Long-term negative emotion and continuous anxiety may stimulate the brain, resulting in
depression, fatigue and stress. Thus emotion is the most important parameter to evaluate the influence of
sports on mental health as well as a life experience. Sound and steady state of mind effectively helps
people in their life and study by keeping people positive. Sports may bring forth euphoria and improve
mental health by reducing depression, relieving anxiety, adjusting sentiments, counteracting slight
emotional handicaps, lightening and curing some psychological diseases, such as tristimania. In other
words, by participating in sports, people release their dissatisfaction, eliminate their anxiety, adjust their
state of mind and relax themselves to maintain psychological balance. The emotional experience is
intense and lasting. In primary and middle schools, sports activities have always been accompanied by
successes and failures, progresses and frustrations, joys and pains, sadness and expectations, interwoven,
intermingled. Such abundant sentimental stimulation speeds up affective maturity, boosts the
development of self regulation.
3.2.2 Boosting Volitional Quality
Volitional quality refers to the chrematistics such as motivation, consciousness, confidence,
endurance and self-restraint that a person possesses, and it also covers his bold and independent spirits.
Because of the practical, intense and severe opposability of sports training activities and the
accompanied psychological burden, participants are expected to overcome psychological handicaps and
various problems with firm will. Should he or she be overwhelmed with fatigue, muscle ache, fear,
frustration, or even success? In case of failure, should he or she work hard or get frustrated? Sports is an
activity with willpower and is more often taken as competition in primary and middle school, which
means you have to reach a certain level or standard, demanding efforts and sweat. To reach the standard,
the students have to keep exercising. They would be overjoyed with their success, and find their
potential in overcoming difficulties, and hence build up bravery and confidence. Sports activities
contribute to the cultivation of such good qualities as bravery, endurance, persistence, confidence,
friendliness, togetherness, patriotic spirits, modesty, resolution and positive attitudes [6].
3.2.3 Developing Personality
In sports, people learn to compete with others and project themselves, to cooperate and integrate;
they learn the basic sound principles of communication as follows, a) Modesty is the best policy;
b)Admiration is always appreciated; c)Collective success should be shared. Secondly, sports contribute
to the development of multiple capabilities, athletic ability, cooperation, thinking, intuition, emergency
capability, etc. Besides, sports make people bolder, braver, and more optimistic. By participating in
sports, people learn to regulate their necessities and intentions, to postpone the satisfaction of their
demands, to solve conflicting problems, to be more mature. Such social interactions eliminate loneliness,
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annoyance and affliction. Last but not the least, people learn to abide by regulations and rules, to respect
judges and opponents. Such conceptions when transplanted in daily life may greatly promote
socialization and perfect personality.
3.2.4 Rectifying Mental Handicap
Mind and body is closely interrelated and interacted. People’s mentality is influenced by the
surrounding environment and others’ behaviors. Sports offer good chances for social interaction, in
which people associate with each other, mingle with others and harmonize with environment to achieve
better adaptation, public relations and balanced mind and body. Besides, those with mental handicaps,
especially personality defaults, may be rectified by participating into various sports activities. A survey
of Kyan(1983) demonstrates, 60 percent of the 1,750 psychologists believed that sports should be taken
as a therapy to relieve anxiety, and 80 percent held that sports was an effective means to treat
depression[7]. Bosscher(1993) investigated the effects of two kinds of sports on the treatment of severe
tristimania inpatients[8], one being strolling and jogging, and the other playing football, basketball and
exercising gymnastics together with some relaxing activities.

3 Principles and Therapies of Mental Handicaps
Restrictions of Intensity
The three levels of sports intensity for teenagers are listed as follow, a) low level, relaxing sports,
the participants’ heart rate being under 100 times per minute; b) moderate level, burdensome sports, the
participants’ heart rate being between 100 and 120 times per minute; c) high level, severe responsive
sports, the participants’ heart rate being 120-150 times per minute, or above. Note that at the beginning,
due to the decline of health resulting from mental handicaps, sports intensity should be restricted to low
level, and with the improvement of health, it can be raised gradually. In view of respective health
condition and physical foundation, low or moderate level should be a better choice rather than high level
sports as subsidiary therapy.
Restriction of time
The intensity of sports is also related to the exercising time, which should be above 30 minutes per
treatment to guarantee adequate time to have impact on their mind and body.
Restriction of frequency
Physical training may start with twice a week, then three times and above, which is essential to
ensure better effects.
Building up harmonious atmosphere
Building up active, relaxing, optimistic and harmonious atmosphere may help the teenagers
maintain better mentality and relieve their anxiety. Creativity could be better demonstrated and
developed with the premise of mentality security and liberty [9]. Thus, it is essential to inspire them with
positive attitudes, elegant manners and humorous words to participate in sports, so as to ease their tense
and anxiety in study, and to promote their healthy and steady development.
Arranging necessary matches
The greatest charm of sports match lies in competition, physically and skillfully, mentally and
volitionally as well. Intense competition calls for the collaboration of cognition, affection and volition.
By taking part in various matches, teenagers may have stronger confidence, experience arduous efforts,
cultivate teamwork spirits, boost sociability and adaptability by learning to handle public relations and
comprehend the dialectical relationship of failure and success [10].
Setting up interesting sports items
Research indicates that sense of delight a person experiences in sports directly results in mental
health. For those who keep long term training, it is the major reason for them to persist, while lacking of
fun or interest is the main cause of their quitting[11]. Therefore, whether the students could choose sports
items they are interested in is a major concern to improve physical education effect and boost sound
mentality. Thus, it is essential to set up some modern, popular and fashionable sports items, badminton,
table tennis, tennis, gym dance, physique, mentality development training, skidding of wheel, etc.

4 Sports for Treating Various Mental Handicaps
Adaptation handicap treatment
The devastating force of earthquake demolishes everything, home, school, etc. and enormous
changes of post-earthquake living and studying condition result in teenagers’ inadaptability, which is
referred to as adaptation handicap. Collective and regulated sports, such as basketball, volleyball, soccer,
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table tennis, badminton, should be chosen as an intervention therapy. By participating, teenagers learn to
experience others’ personality and the restrictions of regulations as guidance to their behaviors and
manners.
Mood disorder treatment
Mania, or depression, also referred to as mood disorder, refers to overwhelmed emotional
fluctuation of teenagers for losing their families, friends and classmates [12].
Invention therapy for mania is taking slow and persistent sports items, jogging,
Taichi(shadowboxing), yoga, excursion, mountain-climbing, etc. The rhythm of sports and the change of
surroundings contribute to the release of tension and anxiety, to the practice of the body, and to the
rectification of mentality.
Invention therapy for depression is taking interesting, skilful and collective sports, such as, playing
basketball, volleyball and soccer, or group dancing, to achieve sense of achievement, satisfaction and
happiness for the rectification of psychological deviation.
Neurosis treatment
By neurosis, we mean a certain kind of abalienation arising from the experience of witnessing
awful and irresistible earthquake disaster, shown as a series of emergency response neurosis, covering
phobia, anxiety, obsession, hysteria, hypochondria, neurasthenia, etc.
People with phobia may be dreadful for outdoor traveling, open places, crowd, even any public
places and vehicle. Taking up some challenging sports in harmonious nature, such as, swimming, cliff
climbing, boxing, or parallel bars practicing, may help to gain courage and build up confidence.
Main symptoms of obsession are senseless thoughts, impulse and behaviors, which are unnecessary
but ineradicable, including some cognitive handicap signs. Such people should take outdoor sports like
climbing, swimming and skidding of wheel to improve self- control and remove psychological
deviation.
Neurasthenia symptoms are excitable, dysphoriant, and lack of control. Advisable activities are
Taichi, yoga, passive course and walking.
Depressed patients often show signs of cachexia, speechless and lonely. Such people should have
more interesting moderate aerobic exercise, basketball, soccer, table tennis, badminton, tennis,
cross-country race, directional cross-country race, etc., following in proper sequence, to rectify fragile
mentality physically and mentally [6].

5 Conclusion
This paper analyzed the mentality of disastrous area teenagers and the positive functions of sports
in treating mental handicaps and the corresponding principles and approaches for execution. And it is of
great significance to the treatment and recovery of teenager mental handicap by selecting proper sports
items, creating harmonious atmosphere, and arranging reasonable time, intensity and frequency of
sports.
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Abstract: How to enter the worldwide mainstream engineering market is critical for Chinese enterprises,
especially for those central state-owned engineering enterprises. To find a "going-out" path suitable for
those enterprises, both the theory of western classical economics and the characteristics of those
enterprises need to be taken into consideration. Based on the analysis of the failure cases of those
enterprises, a risk control system is established in this paper for those enterprises to gain competitive
advantages in the global engineering market.
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1 Introduction
Chinese overseas EPC enterprises, represented by CRCC (601186.SH/01186.HK), have been
developing overseas EPC market since 2003, reached a peak with respect to total amount of EPC
projects in 2006 and established a presence in Europe, America, Asia, Africa and other continents.
While Chinese overseas EPC enterprises experienced rapid growth, accepted purchase orders and reaped
profits in overseas EPC market, their risk management capacity failed to increase at a speed matching
the rate of growth. In 2010, the iconic “Going Global” project of CRCC–Al-Mashaaer Al-Mugadassah
Metro Light Rail Project, also known as Mecca Project, suffered a huge loss of ￥4.153 billion and has
been pervasively derided as the “Saudi Arabian Storm” of CRCC. In the crisis broke out in Libya in
2011, 35,860 Chinese people were evacuated from Libya within 12 days. Although China demonstrated
its overall strength Chinese enterprises suffered heavy losses in this crisis.
According to incomplete statistics, 13 central EPC enterprises had invested in Libya at the time of
the crisis. CRCC had 3 EPC projects amounted to $4.237 billion and works completed then were
equivalent to $686 million. Projects then under construction of China State Construction Engineering
Corporation (CSCEC) were governmental and public housing projects comprising 20,000 units
amounted to approximately ￥17.6 billion. China 15th Metallurgical Construction Group Co., Ltd. was
the construction contractor of FWAM and NALOUT cement plants in Libya. On October 28, 2009,
CNBM International Engineering Co., Ltd. under China National Building Materials Group Corporation
concluded an EPC contract amounted to $150 million with Libyan state-owned enterprise ALHADENA
(the owner) for civil engineering and installation of a 4,600t/d clinker cement plant. On May 26, 2008,
CNBN concluded an EPC contract for FWAM with a capacity of 3,000t clinker per day. China
Gezhouba (Group) Corporation were responsible to complete construction of 7,300 units of residence
amounted to approximately ￥5.54 billion and has completed 16.8 percent of the contract quantity as of
February 28. China National Petroleum Corporation suffered an investment loss of $1.2 billion. Besides,
investment of Sinohydro Group Ltd. and China Metallurgical Construction (Group) Corporation
accounted for a large part of total investment made by the 13 central enterprises. Hundreds of billions of
economic losses mean that their loss is unavoidable[1].
Risk control of overseas EPC enterprises is generally fragmented and focuses on site safety
management instead of building of risk control system[2]. Overseas EPC enterprises are frequently
exposed to the following risks.

2 Types of Risk of Overseas EPC Project
Overseas EPC enterprises need to control the following risks (see Figure 1): external risk, internal
risk, and unexpected risk, where external risk refers to uncontrollable risk arising from political,
economic, legal, cultural, religious and other external factors of the country or region where the EPC
project is located, internal risk refers to controllable risk arising from financial, personnel, contract
clauses, construction safety management and other internal factors of the enterprise, and unexpected risk
refers to any risk which is beyond the predicted value set by the risk control system for such risk or a
new risk never faced by the enterprise.
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External Risk

Internal Risk

Unexpected Risk

Figure 1

Types of Risk Subject to Control

2.1 Uncontrollable external risks
2.1.1 Legal Risk
An overseas EPC project has to observe policies and laws of the home country and the place of
project. Policies, laws and regulations play a role in guiding and regulating market and control its
stability and development. Adjustments of tax, import and export, foreign exchange administration and
other policies made by government will impose policy risk to overseas EPC projects. For example, tariff
recently imposed by the Chinese government on some steel, mineral and similar products have sharply
increased spending on certain projects and cost burden on GCs[3].
Conditions of countries where projects are located vary from one another. For instance, conflicts
resulting from cultural differences in Muslim countries can not only be time-consuming and labor
intensive but also have an adverse effect on GC’s goodwill if being resolved through legal action. Local
environmental laws and labor policies may also have impact on local production and operating activities
of GC. Without adequate attention to and understanding of particular local conditions, GCs have to
assume all risks arising from violation.
2.1.2 Economic Risk
Change of economic environment and market may give rise to risks, such as fluctuation of
exchange and interest rates and price increase. The exchange rate between RMB and USD had
maintained relatively stable for a long period of time before 2005 but projects have been increasingly
affected by exchange rate risk after that. As a base currency, USD is mostly used for pricing and
settlement in international engineering market. The RMB/USD exchange rate has soared as a result of
exchange rate reform and policy adjustment in 2005 and the actual value of RMB has increased by more
than 25 percent over the base period. The long payment period of overseas EPC projects is decided by
their large amount and long construction period. The rapid change of exchange rate means that many
projects are doomed to lose money when contract is executed.
Moreover, support from financial institutions is necessary for overseas EPC projects requiring a lot
of funds. Risk of exchange rate fluctuation will have a great impact on loan interest of EPC projects.
Financing cost of overseas GCs increases with benchmark interest rate, impairing competitiveness of
overseas EPC enterprises indirectly. Cost of overseas EPC enterprises is also likely to be increased with
bulk commodity price. Sharp fluctuations of international ore prices during the first half of 2012, for
example, led to a dramatic increase in costs to be borne by certain overseas EPC enterprises and caused
huge losses to them.
2.1.3 Political Risk
Overseas EPC projects often take years to complete and could be greatly threatened or even
interrupted by terrorist, change of government, religion, racial conflicts and other political and social
security risk, as well as local EPC project risk arising from international sanction and other situation due
to such a long time span. Meanwhile, security of staff on project site is also threatened by increasing
number of theft, robbery, kidnapping or even murder incidents. During the Iraq War, for example, all
international projects were interrupted. As the situation was unstable, interrupted projects were neither
supported by local “government” nor recognized by different forces. Instead of gaining profits from
projects, General Contractors (GC) will face great losses arising from initial investment and late
personnel evacuation.
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2.1.4 Natural Environment and Cultural Risk
An overseas EPC project is inevitably affected by natural environment, including climatic,
topographic, geographic, hydrological and other conditions, and social environment of the place where
the project is located. Engineering projects in Kazakhstan, for example, have to be suspended from
November to the next March due to cold climate and long freezing period in winter and will lead to
breach of contract and major economic losses if construction delay is not estimated before execution of
the contract and extension of construction period is not included in terms and conditions of the contract.
Social and cultural environment includes local social service, infrastructure, medical, cultural
background and other conditions. Knowing service processes and procedures of local administration
authorities helps shorten the construction schedule of overseas projects. For example, administrative
inefficiency is not uncommon among public authorities in Buddhism countries such as India and
Thailand, and it takes more time and effort to deal with public authorities in Arab and Islamic countries
due to different holiday system. Local sanitary and medical conditions also have impact on health and
security of staff of overseas EPC projects. Project operation is affected by religious systems varying
from country to country. For example, Muslim countries embracing the Islam religion celebrate
Ramadan every year, during which, local Islamic believers eat after sunset and before sunrise. Hence,
local employees are unproductive during daytime and could hardly perform strenuous manual labor
tasks, having a negative impact on project schedule.
2.2 Internal controllable risks
2.2.1 Contract Risk
As a legal document binding both parties, EPC project contract not only defines rights and
obligations of both parties but also divides responsibility for uncertainty risks occurring during project
implementation. According to terms of FIDIC, risk arising from deficiency in documents of overseas
EPC contract shall be taken by GC. GC rather than the owner shall be responsible for additional costs
and expenses and delay of construction caused by any conflict and deficiency resulting from any error,
omission or discrepancy of contract documents even if relevant data or information is furnished by the
owner. This imposes stricter requirements for GC to identify and avoid contract risk.
(1) Guarantee Risk
In addition to controlling over validity, amount, come-into-force condition and other factors of a
bank guarantee, GC shall take into account that the bank may make payment under the guarantee
without GC’s prior consent for unconditional claim. The guaranty bank is not entitled to refuse to pay on
the ground that the contractor does not break the contract in practice. Although relevant issue can be
submitted to arbitration afterwards, the result is unlikely to match with GC’s expectation due to
influence from the place and method of arbitration and local environment. GC is inevitably to bear time,
expenses and other unnecessary losses even if relevant cost is recovered. Counter guarantee is popular
among international contracting projects. Due to their lack of understanding of and confidence in credit
standing of foreign banks, most owners only accept guarantee issued by a local or recognized bank. The
only thing GC can do is to submit application to a Chinese bank for issuing a guarantee to the bank
designated by the owner and a counter guarantee is then issued to the owner by such designated bank.
Counter guarantee represents higher risk and cost. The owner’s bank makes payment on demand, and
this cannot be controlled by GC’s Chinese bank. Moreover, GC has to bear all expenses for issuance of
guarantees by both banks.
(2) Risk of Division of Responsibility
Risk faced by GC lies mainly in whether responsibility is clearly defined between the owner and
GC. Scope of services will clearly suggest potential risks faced by GC. On this basis, GC may carry out
relevant work to avoid and protect against uncertainty risks. Supports required to be provided by the
owner also clearly indicate that GC shall be responsible for project delay caused by absence of
construction condition.
(3) Risk of Contract Price and Payment
Fixed price contract is employed by most overseas EPC projects to enable the owner to determine
investment size and investment amount and method as well upon execution of the contract and is thus
highly preferred by owners. While fixed price contract facilitates settlement and helps GC recover the
project cost quickly, GC has to take risks related to price, including those arising from increase of costs
and expenses during the long construction duration, exchange/interest rate, fluctuation of bulk
commodity price, omission and/or misstatement of expenses and payment, which may place a heavy
burden of cost on GC and even cause huge losses. Credit and financial standing of the owner has direct
impact on final economic benefits of a project. Poor ability-to-pay of the owner and a large amount of
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advances made by GC will place heavier burden of interest on GC and increase payment risk. The
appropriateness of payment and settlement terms of contract is critical to control risk of contract price
and payment.
(4) Penalty Risk
During the performance of contract, it is not uncommon to find that the final effect of partial terms
and conditions mismatches with expectations upon execution of the contract for a variety of reasons. GC
needs to evaluate the rationality of agreement on penalty clause and the appropriateness of the base,
proportion and cap of penalty upon execution of the contract. In the event that the owner insists on
imposing huge fines on issues like schedule, GC shall give priority to the same during the construction
phase to avoid penalty caused by project delay.
2.2.2 Financing Risk
Payment for overseas EPC projects is generally made based on project schedule. GC has to make
advances at the early stage to cover equipment procurement, issuing of bank guarantee and other early
stage expenses. This will bring risk to GC with respect to financing.
2.2.3 Subcontracting Risk
As physical labor is required to be performed by local labor service companies in some countries,
overseas projects always have to subcontract this part of work to local companies or joint ventures
holding shares of local companies and cooperation with local labor poses a subcontracting risk. Because
of communication and other constraints, it’s unlikely to acquire accurate information about qualification,
engineering experience, project management competence and price control ability of subcontractors,
imposing risks to project operation. All risks resulting from subcontractors will be finally transferred to
GC who will be responsible for all losses, money or goodwill.
2.2.4 Risk of Procurement and Transportation
GC needs to address issues concerning logistics in project operation. Customs declaration and
clearance and logistics transportation and distribution are necessary for equipment, material and life
supplies of site personnel. Any of a number of uncertainties existing in actual logistics affairs will pose a
great risk of delay of the overall project. Project implementation will be seriously affected by quality
defect of engineering equipment and material, particularly damage to key equipment occurring during
transportation.
2.2.5 Personnel Management Risk
Overseas EPC projects cover civil engineering, capital construction, and installation,
commissioning and test run of equipment, involve a lot of people, complex working environment and a
number of construction safety risks on site, and are prone to safety accidents.
An overseas construction site represents very high expenses, among others, for death compensation
and carrying body back to home once a fatal accident occurs on the construction site. Overseas EPC
enterprises face huge cost of capital, a high probability of overall project loss and even risk of shutdown
in the event of funding gap.

3 Overseas EPC Contracting Project Risk Management
3.1 Building extended early warning module
A three-horizontal and two-vertical overseas EPC project risk early warning network is
recommended. Three-horizontal means horizontal early warning system created by external professional
institution, industrial organization and abroad institution of enterprise. Two-vertical system is created by
overseas EPC project enterprises risk control group and site safety officers in the place of project.
In the three-horizontal early warning information collection system, external professional
institution refers to Chinese credit assurance companies, commercial banks and a variety of insurers, as
well as the Ministry of Commerce, the Ministry of Foreign Affairs and other governmental authorities
which publish risk information about various countries or regions by year or quarter. Enterprises may
conduct composite analysis with relevant risk information in conjunction with actual condition of
overseas project and extract useful information to direct contract execution, schedule and other aspects
of overseas EPC projects. Industrial organizations refer to industrial associations and relevant
institutions which give warnings about certain international and regional risks on an irregular basis.
Finally, site risk warning officers appointed by respective enterprises regulate project schedule properly
or inform risk control group requirements or suggestions based on local condition in conjunction with
information collected by the enterprise and construction situation.
In the two-vertical system, risk control group is led by enterprise principal and consists of
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managers of business units to integrate information from various sources, analyze risk of all overseas
EPC projects, and decides to stop all new projects or accelerate progress of commenced projects in
countries or regions with significant risks to minimize potential losses caused by risks by sharing risk by
means of expanding insurance coverage. Risk controllers on site are responsible to carry out safety
checks on the construction site and properly avoid risks arising from internal elements.
3.2 Improving active risk-resistant module of risk control
(1) Risk of Contract Terms and Conditions
EPC project contract concluded with the owner is a covenant explaining the true meaning of both
parties to the contract by terms and conditions thereof. Because of information asymmetry between both
parties to the contract, however, risk of misunderstanding, intentionally or unintentionally, remains.
Price, IPR, liability, collection and arbitration clauses therein will have significant impact on
profitability of the entire project. Strict cost accounting, accurate identifying of break-even point,
knowing well about international economic laws to sort out terms and conditions of contract in
conjunction with local contract laws, and standardizing contract by rendering services from local law
firm, including sorting out and accurate translation of terms and conditions of contract are techniques
necessary for avoiding contract risk.
In actual operation, overseas EPC enterprises may integrate and organize risk factors experienced
in the past into a standard contract template covering all issues. This is a process of “addition”. During
specific negotiation, a contract adapting to the project may be developed based on the above template in
conjunction with actual characteristics of the project. This is a process of “deduction”. Thus, a standard,
low risk contract document can be created through said “addition” and “deduction” processes whilst
gaining engineering experience constantly.
(2) Exchange Rate Risk
RMB/USD exchange rate has soared from 8.3-8.5 RMB = 1 US Dollar to 6.28 RMB = 1 US Dollar
since exchange rate reform carried out in 2005. As overseas EPC projects normally lasts for 3-6 years
from discussion to final completion, fluctuation of exchange rate during such period will have a great
influence on project profitability. Change of exchange rate will lead to losses arising from increase of
domestic procurement cost and decrease of value of foreign exchange payment. Knowledge of
amplitude of fluctuation of exchange rate might be acquired by analysis on long-term trends of
exchange rate, economic development of domestic and international economy and global economic
trends. Early anticipation of price is enabled when contract pricing is determined by forecasting floating
amplitude of exchange rate at the early stage. In addition, a clause agreeing that the owner shall
compensate against the contractor when fluctuation of exchange rate is beyond certain amplitude may be
included in the contract. These measures are expected to minimize losses arising from risk of exchange
rate[4].
(3) Site Safety
Site construction safety remains the biggest concern of Chinese overseas EPC enterprises as death
of any construction staff of an overseas EPC project could lead to a sharp increase in spending on
carrying body back by charter flight and death compensation and dramatically increases the burden of
cost on overseas EPC enterprises. It is not uncommon to see an enterprise suffering from project loss or
even bankruptcy for a single site accident.
Overseas EPC enterprises shall establish a four-level site safety control system comprising
overseas EPC project safety management group, business units, site safety officer, and construction
team. Overseas EPC project safety management group is responsible to arrange and spot check overseas
EPC projects under construction which shall be subject to spot check at least once in every six months.
Business units are responsible to inspect respective overseas EPC projects once in every two weeks,
communicate with the owner on a timely basis, and adjust project resourcing and elements to advance
the project smoothly. Site safety officers are responsible to conduct weekly inspection against the
construction site and check and eliminate failures of subsystems in a professional way. Construction
teams are responsible to self-inspect works under their responsibility on a daily basis and communicate
with personnel engaged in related works to ensure safety and quality of subsystems related to respective
works. Depending on building of the four-level overseas EPC project site safety control system, China
Triumph International Engineering Co., Ltd. has mitigated risks of overseas EPC projects effectively,
avoided losses and improved economic returns.
3.3 Building instrument-based risk-mitigation module
Overseas EPC enterprises are unlikely to consider all of the numerous risk factors when designing
the risk control system. Some risks arising from uncertainties are still not covered by the extended early
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warning module and active risk-resistant module, such as fluctuation of interest rate goes beyond the
range expected by overseas ECP enterprises and war or regional unrest breaks out suddenly as a result
of interference by external forces.
Political risk insurance from Sinosure and MIGA of the World Bank Group is an effective way to
prevent risks and losses arising from regional unrest. Insurance to hedge exchange rate avoids losses
caused by rapid appreciation of domestic currency or increases non-operating income if domestic
currency is depreciated.
Therefore, financial instruments may be used to adequately protect enterprises against risks and
losses arising from emergency. Instrument-based risk-mitigation is a vital supplement to extended early
warning and active risk-resistant modules. Appropriate combination of these methods helps enterprises
avoid various risks in a reasonable way and enable their sound and stable development.

4 Conclusion
In conclusion, overseas EPC enterprises shall combine varied information and resources to
establish a flexible active risk control system based on their own characteristics, enhance their overall
competitiveness and avoid unnecessary risks and losses.
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Abstract: Voltage stability and voltage collapse issues have in recent years begun to constitute an
unpleasant warning to the operational security of power systems. In consequence, the significances to
develop preferable methods that would provide a preliminary warning before the voltage collapse had
grabbed the attention. This paper considered the implementation of real-time system monitoring
methods that able to provide a timely warning in the power system before the voltage collapse occurred.
Different line voltage stability indices such as line stability index (Lmn) and voltage collapse point
indicator (VCPI) were executed to resolve their performance. The main intension is to recognize which
index is most applicable for being adopted in power system control and security applications. Therefore,
the time-domain results were used to calculate the line stability indices and to ratify with voltage
stability indices theory. The line stability indices were tested in the smaller IEEE 9-bus test case and a
larger IEEE 30-bus test case. The PowerWorld simulator was used to provide the time-domain results.
Then, the results from the simulation were used to calculate the line stability indices by using Matlab.
All the indices were found consistent with the theoretical background. In order to differentiate the
performance and the robustness of the indices, the line stability indices’ accuracy was evaluated. From
the results in IEEE 9-bus test case and IEEE 30-bus test case, VCPI was found to have the best accuracy
performances in reflecting the stability of the power systems.
Key words: Power systems; Voltage collapse; Voltage stability; Voltage stability indices

1 Introduction
Contemporary, a number of blackouts interconnected to the voltage stability issue have happened
in several countries. The greatest quantities of major blackouts took place in the year 2003. The United
States (U.S.)-Canadian blackout took place on August 14, 2003. During the blackout, an estimated value
of 50 million people was affected in eight U.S. states and two Canadian provinces. Approximately, 63
GW of load was interrupted, which equals to 11 % of the total serving load in the Eastern
Interconnection of the North American system. According to the reports, more than 400 transmission
lines and 531 generating units at 261 power plants tripped [1-3]. Subsequently, on September 23, 2003, a
major blackout took place in Southern Sweden and Eastern Denmark and has an impact on 2.4 million
customers [2, 4]. Five days later on September 28, 2003, some other major blackout began when a tree
flash over caused the tripping of a major tie-line between Italy and Switzerland [5, 6].
Essentially, voltage instability is a non-linear phenomenon. The instability is indicated when the
network is being fully utilized up until it crosses the maximum deliverable power limits. The pioneer
motivations for transmission network improvements and enlargement are dependable considerations and
interconnection of new generation resources. Despite that, some economic criteria and environmental
consideration should be taken into account and hence will cause the planning to be postponed [7].
Moreover, the rapid increasing of implementation of renewable energy is prone to cause the
transmission network to be more complicated and stressed, since these sources have a higher and
random behavior.
Deserved by voltage stability characteristics from 10 seconds up to a few minutes range of time
periods [8], the stability of the stressed power system obliged to be monitored in real time so that
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appropriate counter measures can be implemented in timely manner, or else the system will experience
voltage instability and sooner will lead to voltage collapse.
Voltage stability can be classified to have a strong relation linked to the theory of maximum load
ability of a transmission network. When the consumption loading is getting high enough, then
compulsory measures should be taken in order to reduce the tension of the transmission network [9, 10]. A
major problem related to tracking the maximum loading of the transmission system is that the maximum
loading is not a fixed quantity, but relatively relies on the generation and load patterns, network
topology and the accessibility of variable resources [11]. All the mention factors can differ with time due
to the unexpected disturbances and scheduled maintenances.
The number of power systems outages throughout the world is illustrated in Figure 1. From Figure
1, it shows a significant growth for the power systems outages during the last decade. Besides that, it
also shows the trend still expanding.

Figure 1

Total Number of Worldwide Power Systems Outages (until February 2014)

After examining the sequence of incidents that caused the major blackout in the year 2003, the
causes of the blackouts were due to a shortage of reliable real-time data [1]. The significant of real-time
data is to allow the operators to carry out important and suitable preventive action to avoid cascading or
else will lead the system to incorrect or delayed correction actions and thus will give a chance of
instability occurrence.
Voltage stability assessment and control are not considered as any new issue [14], but they have now
attained special attentions to maintain the stability of the transmission networks in order to avoid
recurrence of major blackouts as experienced by the particular countries. The power system can be
classified in the voltage stability region if it can maintain steady acceptable voltages at all buses in the
system under normal operating conditions and after being subjected to a disturbance [8, 15]. In order to be
reliable, the power system must be stable most of the time. The study on voltage stability can be break
down into various approaches, but the estimation on the power system’s distance towards voltage
collapse can be very handy to the operators before they take any remedial actions [16]. The details on the
distance towards voltage instability can be obtained by using Voltage Stability Indices (VSI) [17].
Various causes are the commencement of the power systems outages. Some of the power systems
outages can be classified as the unpreventable events from the system operator. During the
unpreventable event took place; the system operator cannot control the damaged level happened in the
power system. In the meanwhile, in several cases, the power system outages can be prevented with the
utilization of the sufficient system protection and situational awareness. If the power system is not
equipped with the sufficient system protection, then the power system is prone to critical operational
situations and lead to instabilities. Hence, voltage instability is one of the significant problems in
causing the power outages.
The main intension of this paper is to validate the performance of the chosen traditional line
voltage in the existing power system to resolve the most suitable stability indices for monitoring and
controlling purpose in the time-domain simulation situation. The performances of the indices are
compared by using the following: the accuracy and usefulness of the indices’ values, the reliability
towards the load increase and the awareness towards the inadequate lines.
This paper is mainly focused on the system variable – based voltage stability indices. The reason
for focusing on system variable – based voltage stability indices is because it requires fewer amount of
computing time. Besides, it also can precisely verify the weak bus or lines in the power systems. The
simulations were performed by using the PowerWorld. In addition, two test power systems were utilized
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in this paper, which are IEEE 9-bus test case [17] and IEEE 30-bus test case [18].
The rest of this paper was organized as follows. A background study on the overview of definitions
of voltage stability, characteristic of voltage stability analysis and voltage stability indices will be
discussed in section 2. The implementation of the voltage stability indices and the details of the
simulation cases will be talked about in section 3. Results and discussion will be comprised in section 4.
Finally, this paper is concluded in section 5.

2 Background of Study
Prior to describe further in voltage stability, a documented definition of power system stability
obliged to be described in order to obtain a clearer outlook. The suggested denotation in [19] for power
system stability is the capability of an electric power system, for a specified starting operating condition,
to recover a state of operating balance after being exposed to a physical disturbance, with most system
variables required so that practically the whole system remains intact.
Typically, a recent power system is a high-order multivariable operation whose dynamic response
is affected by a wide array of devices with various natures and response rate. Initially, the power system
stability is a single problem but due to different forms of instabilities that the power system possibly
experiences; therefore, there is a necessity to classify the power system into appropriate categories [8].
The categorization of power system stability is encapsulated in Figure 2. In accordance with Figure 2,
power system stability can be categorized into three system variables, which are rotor angle stability,
frequency stability and voltage stability. Besides that, the scale of the disturbance can also be divided
into two categories, which are either small or large scale. Moreover, the time duration of the
disturbances can be classified into short or long term.

Figure 2

Categorization of Power System Stability [8]

2.1 Definitions of voltage stability
Voltage stability can be explained as the potential of the power system to sustain steady voltages at
all buses in the system after being vulnerable to a disturbance from a given initial operating condition.
Besides that, voltage stability is resultant on the ability of the power system to maintain or restore the
equilibrium between the load demand and load supply [8, 19].
During the occurrence of voltage instability, then the progressive fall or rise of voltages at some
buses can be detected. The potential consequence of voltage instability is due to loss of load in the
certain area, or tripping of transmission lines and other elements by the protection systems contributed
to the cascading outages. Moreover, loss of synchronization for some generators may lead to the outages
as well [20]. In addition, voltage stability can also be considered as load stability. If the power system
lacks of the capability to transfer an infinite amount of electrical power to the loads, hence voltage
instability will present. The main reason for contributing to voltage instability is the inability of the
power system to meet the requirements for reactive power in the extremely stressed system keeping the
desired voltages [21]. In order to restore the increasing demand of loads in the systems will cause further
voltage decrement [19]. When there is at least one bus in the system encounter bus voltage decreases as
the reactive power injection in the same bus is increased, and then the system is regarded as
experiencing voltage instability.
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2.2 Characteristics of voltage stability analysis
Many different analysis methods have been proposed in the previous research works aiming to
provide a better understanding of the phenomenon; to evaluate the systems operating conditions, and to
come up with appropriate control measures to keep systems from experiencing voltage instability
situations. In organizing and performing power system scheme, the investigation of voltage stability can
be associated with two different aspects [8, 19];
a)Proximity to voltage instability: How close is the system towards voltage instability?
b)Mechanism of voltage instability: During voltage instability occurs, what are the fundamental
elements that contributing to instability? What are the weak voltage areas? What computational methods
are most efficient in enhancing voltage stability?
2.3 Voltage stability indices
Voltage stability indices are very applicable in order to retrieve the voltage stability of the power
system. Voltage stability indices are the scalar magnitudes that being implemented to observe the
changes of the parameters in the system. Besides that, the indices are also used to quantify the distance
of the particular operating point with the point of voltage collapse [22]. These indices will be very handy
to the operators before they started to implement the prevention actions [15].
According to [23. 24], the authors mentioned that voltage stability indices particularly can be
subdivided into two parts, which are Jacobian matrix based voltage stability indices and system
variables based voltage stability indices.
Jacobian matrix based voltage stability indices are able to calculate the voltage collapse point or
maximum load ability of the system and discover the voltage stability margin. However, these indices
required high computational time and for this particular reason, the Jacobian matrix based voltage
stability indices are not appropriate for online assessment. In the meanwhile, system variables based
voltage stability indices required less computational time. The reasons are due to the system variable
based voltage stability indices used the elements of the admittance matrix and some system variables
such as bus voltages or power flow through the lines. With the benefit of less computational time,
system variables based voltage stability indices are suitable to be implemented on the online assessment
and monitoring purposes. However, system variables based voltage stability indices cannot efficiently
estimate the margin because their responsibilities more to determine the critical lines and buses.
Table 1

Differentiation Between Jacobian Matrix Based Voltage Stability Indices and System Variables
Based Voltage Stability Indices
Jacobian matrix based voltage stability indices
System variables based voltage stability indices
Require more amount of computing time

Require less amount of computing time

Suitable for offline monitoring purpose
Discover voltage stability margin
(Proximity towards voltage collapse)

Suitable for online monitoring purpose
Discover weak buses and lines
(Mechanism of voltage instability)

The differentiation between Jacobian matrix based voltage stability indices and system variables
based voltage stability indices is being cataloged in Table 1. The differentiation is more likely based on
the two aspects which were being defined in [8]. The two aspects are proximity towards voltage collapse
– (How close is the system to voltage instability?) and mechanism of voltage instability – (How and
why does instability occur?).

3 Methodologies
3.1 Implementation of voltage stability indices
Basically in this research, two different types of line voltage stability indices were implemented.
They are Lmn index and VCPI(1) index. The data was gathered by using time step simulation in
PowerWorld simulator and then was exported into Matlab to calculate the particular indices.
3.1.1 Lmn index
This index was proposed by Moghavvemi in [25]. This index is based on the model of power flow
through a single line as shown in Figure 3.
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Two Bus System

Where:
Vs and Vr are the sending end and receiving end voltages respectively
 s and  r are the phase angle at the sending and receiving buses
Z is the line impedance
R is the line resistance
X is the line reactance
 is the line impedance angle
Pr is the active power at the receiving end
Qr is the reactive power at the receiving end
L mn 

4 X Qr
1
2
V sin(   )

(1)

The Lmn index as shown in Equation (1) is used to find the stability index for each line connection
between two bus bars in an interconnected network. As long as Lmn index remains less than one, then the
system is consider to be stable.
3.1.2 Voltage collapse point indicators (VCPI) index
Moreover, VCPI(1) index was implemented as well in this part in order to determine the voltage
stability of the particular lines in the systems. VCPI(1) can be obtained by using the Equation (2).

VCPI (1) 

P
P

r

(2)

r (max)

The denominator is the maximum power that can be transferred to the receiving end.
maximum power at the receiving end can be calculated by using Equation (3).
2
cos 
Vs
P r (max) 

Z
2 
)
4 cos (
2
Where:

Hence, the
(3)

Q
  tan  1( r )

 

Pr

1
1

cos (   )
2
2
2
The VCPI(1) index is used to find the stability index for each line connection between two bus bars
in an interconnected network. As long as VCPI(1) index remains less than one, then the system is
considered to be stable.
3.2 IEEE 9-bus system
At first, a 9-bus test system network was used for the simulation. This IEEE 9-bus system
represents a portion of the Western System Coordinating Council (WSCC) 3-Machines 9-Bus system.
Basically, this 9-bus system contains of three generators, nine buses and three loads. The wiring diagram
for IEEE 9-bus system is illustrated in Figure 4.
2
cos (

)
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Figure 4

9-bus test network

3.3 IEEE 30-bus system
IEEE 30-bus test case represents a portion of the American Electric Power System (in the Midwestern
US). Basically, IEEE 30-bus test case consists of two generators, three synchronous condensers, 30 buses
and 21 loads. The wiring diagram for IEEE 30-bus system is illustrated in Figure 5.

Figure 5

0-bus test network

3.4 Simulation cases
In this section, the simulation cases used and the computed indices in each are summarized in
Table 2. The main intension of providing Table 2 is to give an initial perception of the simulation cases
before the results are presented.
Table 2 Simulation Cases and the Summary for the Implemented Indices
Test network
Cases
Implemented indices
IEEE 9-bus

Case 1: Large load increase (5%)

Lmn, VCPI(1)

Case 2: Small load increase (2.5%)

Lmn, VCPI(1)
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Case 3: Only Q load increase (5%)

Lmn, VCPI(1)

Case 1: Large load increase (10%)

Lmn, VCPI(1)

As shown in Table 3.1, there are two types of test networks which will be implemented in this
research. They are IEEE 9-bus system and IEEE 30-bus system. For the IEEE 9-bus system, there will
be three test cases, which mainly depended on their load variation at each step change. For case 1 the
large load increase (5%), while for case 2 there will be a small load increase (2.5%). In other words,
case 1 and case 2 will be mainly focused on the increment of the active and reactive power loads. Lastly,
case 3 is just focused on Q load increase (5%).
In the meanwhile, the IEEE 30-bus system used one test case, which is a large load increase for the
active power and reactive power load with the incremental of 10% at each step.

4 Results
4.1 Results and analysis for IEEE 9-bus test cases
In IEEE 9-bus test system, three test cases have been carried out. Initiate from the steady state
based case by referring to Figure 4, the active and/or reactive power utilization of the load at bus 5, bus
6, and bus 8 are increased. Up until some particular operating point, the three units of generators are no
longer to sustain the voltage with sufficient reactive power due to the rapid increasing of the loads.
Hence, the voltage instability occurred and voltage collapse took place once the load demands further
across the limit of the system. For case 1, the active and reactive power loads are increased stepwise by
5% load increment every five seconds and by 2.5% load for case 2. Meanwhile, case 3 mainly focused
on 5% reactive power increment for every five seconds. The loads in base case and the loads’ increment
information are provided in Table 3 and Table 4.
Table 3
Bus

Load in Base Case and Load Increase Information for Case 1 and Case 2
Load in base case
Large load increase (5%)
Small load increase (2.5%)

P(MW)

Q(MVar)

ΔP(MW)

ΔQ(MVar)

ΔP(MW)

ΔQ(MVar)

125

50

6.25

2.5

3.125

1.25

6

90

30

4.5

1.5

2.25

0.75

8

100

35

5

1.75

2.5

0.875

Total

315

115

5

Table 4
Bus

Load in Base Case and Load Increase Information for Case 3
Load in base case
Reactive load increase (5%)
P(MW)

Q(MVar)

ΔP(MW)

ΔQ(MVar)

5

125

50

0

2.5

6

90

30

0

1.5

8

100

35

0

1.75

Total

315

115

The first case in IEEE 9-bus system increases each load node by a constant rate of 5% of the load
base case for every five seconds. In this test case, the simulation runs for 180 seconds. Besides that, the
second case increases each load node by a constant rate of 2.5% of the load base case for every five
seconds and the simulation runs for 360 seconds. From the bus voltages’ profiles for second case, the
voltage collapse point is observed during 290 seconds. The third case in IEEE 9-bus system increases
each of the reactive load nodes by a constant rate of 5% of the load base case for every five seconds. In
this test case, the simulation runs for 1050 seconds. From the bus voltages’ profiles, the voltage collapse
point is observed during 390 seconds.
The Lmn and VCPI(1) time plots for the case 1 are illustrated in Figure 6. According to the
instability state for the indices, these indices should cross 1 during the voltage collapse point. During the
steady-state condition, these indices remain the value under 1, and will cross 1 during unstable condition.
As initiated before, these indices are used to investigate the weakest line in the system. Line 7-5 is the
weakest line in the system while line 7-8 is the strongest line. Besides that, Lmn index showed the most
convincing result in test case one as compared to the VCPI(1) index.
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Figure 6

IEEE 9-Bus Test Case Lmn and VCPI(1) Indices Results for Case 1

The Lmn and VCPI(1) time plots for the case 2 are presented in Figure 7. According to the
instability state for the indices, these indices should cross one during the voltage collapse point. During
the steady-state condition, these indices remain the value under 1, and will cross 1 during unstable
condition. As mention before, these indices are used to investigate the weakest line in the system. Line
7-5 is the weakest line in the system while line 7-8 is the strongest line. Besides that, Lmn index showed
the most convincing result in test case two as compared to the VCPI(1) index.

Figure 7

IEEE 9-Bus Test Case Lmn and VCPI(1) Index Results for Case 2

The Lmn and VCPI(1) time plots for the case 3 are presented in Figure 8. According to the
instability state for the indices, these indices should cross one during the voltage collapse point. During
the steady-state condition, these indices remain the value under 1, and will cross 1 during unstable
condition. As mention before, these indices are used to investigate the weakest line in the system. Line
4-5 is the weakest line in the system while line 7-8 is the strongest line. Besides that, VCPI(1) index
showed the most convincing result in test case three as compared to the Lmn index.

Figure 8

IEEE 9-Bus Test Case Lmn and VCPI(1) Index Results for Case 3
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Table 5

The Summary Of The Last Value Before and First Value after Voltage Collapse in the Weakest
Lines Occurred in IEEE 9-Bus System
Last value before voltage
First value after voltage
collapse
collapse
Test network
Cases
Lmn
VCPI(1)
Lmn
VCPI(1)
Case 1: Large load
0.7347
0.7278
1.178
1.177
increase (5%)
Case 2: Small load
0.9130
0.9070
1.257
1.258
IEEE 9-bus system
increase (2.5%)
Case 3: Only reactive
0.9200
0.9861
0.9504
1.017
load increase (5%)

According to Table 5, the Lmn index showed the most convincing results for case 1 and case 2.
However, VCPI(1) showed the more accurate results for case 3 as compared to Lmn. In case 3, the
VCPI(1) initiated the line 4-5 was the weakest and unstable during the time point, but the Lmn showed
the line 4-5 still in stable condition. The last value before the voltage collapse is very vital for the
operator because it alerts that the system is close to collapse and also on the particular lines as well.
Therefore, the operators should implement the prevention methods in order to avoid the system from
experiencing any voltage instability and voltage collapse incidents.
4.2 Results and analysis for IEEE 30-bus test case
In IEEE 30-bus test system, one test case has been carried out. Initiate from the steady state based
case by referring to Figure 5, the active and reactive power utilization of the load at bus 2, bus 3, bus 4,
bus 5, bus 7, bus 8, bus 10, bus 12, bus 14, bus 15, bus 16, bus 17, bus 18, bus 19, bus 20, bus 21, bus 23,
bus 24, bus 26, bus 29 and bus 30 are increased. Up until some particular operating point, the five units
of generators are no longer to sustain the voltage with sufficient reactive power due to the rapid
increasing of the loads. Hence, the voltage instability occurred and voltage collapse took place once the
load demands further across the limit of the system. For case 1, the active and reactive power loads are
increased stepwise by 10 % load increment every five seconds. The loads in base case and the loads’
increment information are provided in Table 6.
Table 6
Bus
2
3
4
5
7
8
10
12
14
15
16
17
18
19
20
21
23
24
26
29
30
Total

Load in Base Case and Load Increase Information for Case 1
Load in base case
Large load increase (10%)
P(MW)
Q(MVar)
ΔP(MW)
ΔQ(MVar)
21.7
12.7
2.17
1.27
2.4
1.2
0.24
0.12
7.6
1.6
0.76
0.16
94.2
19.0
9.42
1.9
22.8
10.9
2.28
1.09
30.0
30.0
3.0
3.0
5.8
2.0
0.58
0.2
11.2
7.5
1.12
0.75
6.2
1.6
0.62
0.16
8.2
2.5
0.82
0.25
3.5
1.8
0.35
0.18
9.0
5.8
0.9
0.58
3.2
0.9
0.32
0.09
9.5
3.4
0.95
0.34
2.2
0.7
0.22
0.07
17.5
11.2
1.75
1.12
3.2
1.6
0.32
0.16
8.7
6.7
0.87
0.67
3.5
2.3
0.35
0.23
2.4
0.9
0.24
0.09
10.6
1.9
1.06
0.19
283.4
126.2
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Figure 9

IEEE 30-Bus Test Case Lmn and VCPI(1) Indices

The Lmn and VCPI(1) time plots for IEEE 30-bus test case is presented in Figure 9. According to
the instability state for the indices, these indices should cross 1 during the voltage collapse point. During
the steady-state condition, these indices remain the value under 1, and will cross 1 during unstable
condition. As mention before, these indices are used to investigate the weakest line in the system. Line
2-5 is the weakest line in the system while line 7-8 is the strongest line. Besides that, VCPI(1) index
showed the most convincing result as compared to the Lmn index.
Table 7

The Summary of the Last Value Before and First Value after Voltage Collapse in the Weakest Lines
Occurred in IEEE 30-Bus System
Last value before voltage
First value after voltage
collapse
collapse
Test network
Cases
Lmn
VCPI(1)
Lmn
VCPI(1)
Case 1: Large load
IEEE 30-bus system
0.5500
0.9714
1.352
1.474
increase (10%)

By referring to Table 7, the VCPI(1) index showed the most convincing results in case 1. The last
value before voltage collapse The last value before voltage collapse is very vital for the operator because
it alerts that the system is close to collapse and also on the particular lines as well. Therefore, the
operators should implement the prevention methods in order to avoid the system from experiencing any
voltage instability and voltage collapse incidents.

5 Conclusions
This paper compared the performance of two different line stability indices which are Lmn and
VCPI(1). The indices were tested and validated on the IEEE 9-bus test system and also in a larger IEEE
30-bus system. In terms of general performance, both indices are coherent with the theoretical
background. When the system is stable, then these line stability indices will present the value below zero
and cross one when the system facing voltage collapses. This should be clear on how much does the
indices indicate about the stability of the system, without viewing any other measure or parameters of
the system. The function of the indices also presented the identical classification of the lines regarding to
their weakenss From this, the VCPI(1) index provided the best yet accurate results and followed by Lmn
index.
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Abstract: Awareness of environmental issues has been rising slowly for many years with a greater
realisation occurring in more recent times as scientific studies and the economic effects of ecological
issues have highlighted the scale of the challenges ahead. Recycling of waste has intensified with many
manufacturing companies investigating methods to identify and minimise the wastes they produce. A
number of manufacturing companies have already reported a ‘zero waste to landfill’ achievement,
however, this does not always mean that waste has been eliminated or even reduced. In some cases, the
waste has simply been displaced within various actors in the supply chain. Therefore the main challenge
in this research was how to methodically analyse and highlight wastes associated to a product or a
product family, throughout an entire supply chain in a simplistic manner. This paper investigates the
existing literature and describes the development of a novel waste visualisation tool, the challenges
associated with developing it and utilising the output it produces.
Key words: Sustainability; Supply chain; Waste flow; Modelling

1 Introduction
Within the manufacturing industry, an almost unavoidable adverse activity always occurs, the
production of wastes. Waste in manufacturing often leads to detrimental effects to the environment as well
as impacting on companies’ finances and reputations. There is an increasing pressure for manufactures to
become more sustainable i.e. to operate within their means and use energy and materials in a manner that
will not compromise the standards of health of future generations (WECD, 1987).

Figure 1

Illustration of Product Supply Chain. Scope of Paper Limited to the Manufacturing Supply Chain
Which Includes Tier 1, Tier 2, The Manufacturer and the Distributor

The subjects of sustainability and environmental impact are now common topics of discussion
within the manufacturing sector (Ball et al., 2009). However, up until recently many manufacturing
companies only carried out the minimum work necessary to comply with environmental regulations
(Smith and Ball, 2012), Manufactures are now realising that improving their environmental compliance
and going beyond what is enforced by legislation and policies can lead to extensive benefits including
increased competitive advantage and financial performance, and reduced reliance on dwindling material
supplies (WRAP, 2012). Such forward-thinking companies have recognised that although environmental
and sustainable improvements may increase costs in the short term, they will often lead to significant
gains in the future. In this context, waste generation and management is a crucial area that needs to be
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addressed in order to develop resilience towards the predicted shortage of natural resources in the future.
For a manufacturing company to become more sustainable, they often follow the best practices
from existing companies, apply government and environmental groups guidelines, or follow industry
specific Key Performance Indicators (KPIs) and metrics. However, such best practices, guidelines and
KPIs are often very much application dependent and do not always work well for various companies
within different manufacturing sectors (Baumgartner and Zielowski, 2006).
A common trend observed within some manufacturing companies is that they have instituted
practices (through special contract negotiation) whereby they do not become responsible for some of the
wastes they would traditionally produce, in order to adopt a zero waste sent to landfill policy. In reality,
in such cases, there has been no reduction in overall wastes being produced, with the wastes simply
being moved or redirected elsewhere within the supply chain. Consequently, as many Small to Medium
Enterprises (SMEs) in such a supply chain are often not setup to manage their own wastes effectively,
let alone the displaced wastes of other larger companies, a lot of waste ends up being mismanaged
causing significant environmental impact (Tyskeng and Finnveden, 2010).
In order to develop an approach to ensure that wastes are not displaced within a supply chain
(figure 1) and can be minimised or eliminated instead, the first required step is to identify and model the
wastes being produced at each stage manufacturing within a product’s supply chain. This would allow
environmentally conscious companies to consider the waste generated throughout their entire supply
chain providing them with the opportunity to explore and develop effective and supportive methods to
improve the overall environmental impact of their waste management activities.
This paper investigates how simplifying and expediting the waste identification processes can aid
individual companies and their related supply chain(s) to improve their waste management strategies. As
this work is currently ongoing, the initial section of this paper will provide an overview of existing
literature and the later sections will describe the specific Waste Flow Visualisation (WFV) modelling
tool that has been developed by this research based on the classification provided through the European
Waste Catalogue (EWC). Practical case studies and assessments will be completed and described in
future work.

2 An Overview of Existing Waste Modelling Tools
Modelling is a common mechanism used in the manufacturing industry to capture the interactions
and complexity of a system and allow it to be understood more easily (Jayal et al., 2010; Morrissey and
Browne, 2004). This can be carried out in the form of simplistic static documentation of process steps
and sequences, through to complex computer-based models which allow capture of the time-varying
stochastic nature of a process chain or a complete system.
A number of the common models used to assess the wastes generated by manufactures includes life
cycle assessment (LCA), material flow analysis (MFA), and cost benefit analysis (CBA). However,
these and other modelling techniques often only target one subset of waste aspects and issues (e.g.
environmental impact, cost of dealing with waste etc.) and have several weaknesses, including the need
for specific expertise to construct the model, a requirement for large amounts of accurate, current and
historic data, often requiring long time frames to complete, and classically being static representations of
the system in question, based on the time of data collection (Karmperis et al., 2013; Morrissey and
Browne, 2004).
Due to these complex issues, many companies often choose to purely focus on making individual
factories or individual processes less impactful. However, it has been commonly reported in relevant
literature that piecemeal approaches to improving waste management will most likely be unsuccessful in
accomplishing a significant reduction in waste output (Jayal et al., 2010; Ball et al., 2009; Burke and
Gaughran, 2006)). These research works speculate that only by adopting a holistic approach, i.e. through
considering an entire supply chain, will a company truly reduce its wastes and actually become more
sustainable. This is to say that consideration of waste impacts in isolation from an individual factory or
process can risk escalating the problem and/or miss the wider benefits of considering the whole supply
chain. Therefore, there is a need to comprehend the drawbacks and benefits of existing modelling tools
in greater detail so that an understanding of how an alternative modelling system can more expediently
and easily produce a waste flow model of a complex system such as a manufacturing supply chain.
As stated above, the modelling tools that have predominantly been utilised to measure or study
wastes within the manufacturing industry have typically been LCA, MFA and CBA. These modelling
tools have been described in detail elsewhere by Hauschild et al., 2005, Brunner and Rechberger, 2004,
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and Brent, 2007, respectively, however, the primary benefits and weaknesses have been summarised in
Table 1.
Table 1
Model

LCA

MFA

CBA

Comparison of the Benefits and Detriments of the Modelling Tools LCA, MFA and CBA (Hauschild
et al., 2005, Brunner and Rechberger, 2004, Brent, 2006).
Benefits
Weaknesses
Systematically estimates and analyses the LCA studies on waste can be economically
environmental
consequences
from
the unfavourable for most organisations due to its very
exchanges (wastes/contaminants) that take data-intensive and time-consuming nature.
place to the environment in relation to the Often the usefulness of an LCA is severely limited due
examined product or process;
to the analysed system being confined to only specific
Quantifies the emissions into air, water and stages. Therefore the presented environmental
land that take place in every life cycle phase; performance becomes unrealistic and limited.
Allocates the impacts of the examined product The accuracy of LCA waste studies depends on the
or process in one or more items of quality and the availability of the relevant data. This
environmental interest.
affects the precision of the final results.
MFA provides a direct, systematic, quantitative Similar to LCA, MFA can also be expensive to use due
measure of the actual material e.g. wastes, and to its very data-intensive and time-consuming nature
energy flow through a system.
when investigating wastes.
Quantifies material or waste flows within a Although there are specific standardised MFA methods
system and can serve as a systems-wide to follow, there are divergent completion and estimation
diagnostic assessment procedure.
methods which make MFA comparisons difficult.
Provides aggregated information to support The accuracy of a MFA studies depends on the quality
decision making and can be applied at different and the availability of the relevant data which can
levels of manufacturing activities.
significantly impact the final results.
CBA allows a direct economic cost analysis of CBA of waste can be expensive to carry out, and time
a system or proposed change to a system e.g. demanding depending on the scale of the system being
economic consequences or benefits of analysed.
producing less or extra wastes.
Unknown variables such as indirect benefits or costs
CBA enables decisions to be supported in can significantly add to costs or lower benefits leading
almost real-time e.g. do the benefits outweigh to a misleading analysis.
the costs incurred today.
Additionally when there is ambiguity and uncertainty
CBA can also potentially discover unknown involved in quantifying and assigning a monetary value
variables regarding waste management costs. to intangible items it can lead to an inaccurate analysis.

3 Challenges in Waste Flow Modelling across a Manufacturing Supply Chain
From the summary provided in Table 1, it is clear that there are many challenges that are common
with the existing modelling techniques, especially regarding complexity of model development and
access to accurate waste data. Waste data on product families is often difficult to attain across a supply
chain mostly due to the multi-tiered levels of suppliers linked to an Original Equipment Manufacturer
(OEM), and without confirmation from those suppliers regarding wastes, the waste generated from a
single product becomes practically impossible to estimate. This is because many OEM products are
often composed of multiple components from many different suppliers.
In addition there is often a psychological viewpoint from OEMs and SMEs that has to also be acted
upon in order to cause change in the way manufacturing decisions are made. It has often been suggested
that when a company is shown the economic cost of their inefficiency, it can cause them to begin taking
a cleaner production route (Jasch, 2003). This raises the question, why are waste management
inefficiencies still regularly occurring? Often the cause is because numbers recorded or shown in a
metric are not always easy to conceptualise in terms of actual quantity, therefore the full impact of how
much waste many manufacturers are producing is never fully appreciated or understood. There are
almost certainly other elements of psychological behaviour involved with regards to waste generation in
manufacturing environments, potentially including mentalities relating to the legacy of some wastes e.g.
we have always used these processes and have had this much waste, so why is it an issue now? As well
as the common view of many SMEs, that waste is not a critical issue and that as long as it is being
removed and disposed from the company it is not a significant problem. This is where the element of
‘shock’ tactics could be implemented to encourage environmental thinking, where simple
demonstrations e.g. a pie chart demonstrating the amounts of non-product output e.g. wastes, against
product output, can act as a prompt to initialise cleaner production within a company or a whole supply
chain (Bautista-Lazo and Short, 2013).
Aside from the aforementioned challenges there are also issues of interconnectivity within single
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companies as well as the supply chain that need to be addressed. It is often the case that many different
departments in larger companies, and in some cases SMEs, do not communicate with each other very
effectively (Jasch, 2003); this can cause mismanagement of wastes e.g. not all wastes are recorded or at
times wastes are double counted. This would then be amplified within the supply chain if many
companies had similar issues as the data recorded would undoubtedly be significantly inaccurate.

LCA;
Environmental
Impact

Environmental
impact associated
economic costs

CBA;
Economic
Impact

Environmental
impact of material
inputs and outputs

MFA; Material
and Energy
Input and
Output

Economic costs of
material inputs
and outputs
Figure 2 Common Modelling Approaches to Assess Waste. The Proposed WFV Tool Aims to Combine
Aspects of all Three Models While Maintaining a Simplistic Approach to Visualising Wastes.

These challenges regarding supply chain waste modelling of a product family highlight a need for
development of a simplistic tool which can easily visualise large amounts of waste data and that can be
easily understood by a large user/audience within a manufacturing supply chain. Therefore it is argued
that the WFV tool developed by this research on one hand should encompass similar attributes from
previous tools (e.g. containing environmental, economic and material flow aspects as shown in Figure
2) while on the other hand reduce the complexity of a modelling process. In this context the specific
considerations that need to be included in the design of the MFV tool should include simplicity of use,
how to make recording the waste of a product or product family simplified, as well as how to present the
collected waste data in a simplistic and understandable format to enable a wider audience to
comprehend the displayed outputs.

4 Waste Flow Visualisation Tool for a Manufacturing Supply Chain
The WFV tool has been developed so that it can easily be distributed to companies who wish to use
it. Constructing a software modelling tool was identified to be the most advantageous as these can be
distributed cheaply and quickly to multiple companies within a supply chain. Additionally many
companies now utilise wireless, tablet style computers, therefore creating a digital tool meant that waste
data could be collected using these devices anywhere within a supply chain, and its factories or
departments. The WFV tool has been designed in a format that many companies would already be
familiar with and should be able to use, this is advantageous as a company/employer/employee would be
more inclined to use a tool built in an existing software package they have previously used or heard of
before. When recording waste data, in order to limit the amount of freedom a user has with the tool,
pre-described waste streams are utilised where possible so that the only data to be inputted into the
model would be the actual amounts of waste leaving no room for interpretation, therefore delivering
standardised and accurate waste data. Once the waste data is collected from various actors (tiers) in a
manufacturing supply chain, the WFV tool collates, summarises and displays the waste data in a manner
where the magnitude of the waste, the environmental impacts and potentially the cost of treatment of the
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waste can easily be discerned and realised by the user. Additionally for the main display of the waste
data, an initial display setup of only traditional company-to-company supply chain structure has been
implemented so that a simplistic presentation of the waste data is maintained as well as making its
design simpler. This allows for expansion at a later date for a more comprehensive structure to be
designed, taking into account that many supply chains are not simple linear company-to-company
structures and are in fact large networks with many links to one another.
The WFV tool also has functionality that enables waste data to be collected for a two-fold purpose,
1) each company in a supply chain can enter their waste data or waste data for a product family into the
model, this can be saved, and then sent to a central hub so that an entire supply chains waste data can be
collated and processed and, 2) each company can build their own records and visualisations of waste
data so that it can be monitored over set time periods.
In order to ensure that the majority of potential users can use the proposed WFV tool, it was
constructed using Microsoft Excel together with a user interface developed in Visual Basic. Excel and
Visual Basic forms are common programs with a multitude of varying functionalities that the majority
of existing manufacturing companies will already use and be familiar with. This ensures that there
would be no complex learning required to use the WFV modelling tool and therefore potentially no
apprehension by users to utilise it in their daily routines. Menu screens, incorporating simple data entry
points and ‘press and go buttons’ (see Figure 3) were employed for ease of navigation and database
building to maintain the tools simplistic qualities.
To limit the amount of data interpretation, the WFV model is developed to be almost entirely data
driven. To do this a clear structure needed to be predetermined along with specific waste stream types so
that a user needs only to enter waste quantity data. Therefore the initial few forms of the WFV model are
structured so that a user can carry out a simplified waste review within their department, or company, for
a product family, by following the instructions on each form, so that a representative sample of wastes
can be identified, categorised and measured expediently and efficiently.

Figure 3

Main Menu of the WFV Tool

The representative waste data collected is then processed by a formula, which uses a user
determined, known, total waste quantity or volume for that product family, so that an estimated total
amount of each waste type can be made for the whole department or company. The final waste data can
then be entered into predetermined, non-user derived, waste categories based on a standardised table of
waste.
There are a number of varying codes and tables which have been developed to document a
multitude of wastes or waste streams. These include the Environmental Protection Agency Hazardous
Waste Codes (EPA, 2012), the international waste identification and classification codes (UNEP, 2011),

·1524·

Proceedings of the 11th International Conference on Innovation & Management

and the European Waste Catalogue (European Commission, 2002). From these the most used within
Europe is the European Waste Catalogue (EWC), which has a very comprehensive set of waste lists
structured in such a way that it can be followed easily to categorise practically any form of waste
(excluding emissions such as carbon monoxide, sulphur dioxide, nitrogen oxides etc.). The WFV model
was therefore designed to have three levels of data entry based on the EWC. The first module specifies
the broad industry or process type where the waste was generated from (e.g. wastes from the leather, fur
and textile industries). This is where the total waste arising from that area is specified. The second
module specifies the different sectors within the selected industry area and what wastes are being
generated (e.g. wastes from the leather and fur industry, wastes from the textile industry etc.). The third
module then details the exact nature of the waste from the previously specified industry and sector (e.g.
wastes from composite materials such as impregnated textile, elastomer and plastomer etc.)
After the waste data is categorised and entered into the three modules, it is then displayed in a
manner that can be easily visualised and understood, which can be, as previously mentioned, in the form
of a pie chart, a bar graph or some other simple form of data display. However when dealing with a large
quantity of varied data, simplistic graphs become over populated causing one set of data to be almost
indistinguishable from the next, unless the graph or chart was expanded to an excessively large size.
Therefore alternative visual displays have been considered which include enhanced column/line charts,
Sankey diagrams, tables with imbedded charts etc.
From these alternatives, Sankey diagrams are a practical solution as they are already commonly
utilised to display multifaceted data flows and are often used by governments and larger company
departments to display significant amounts or complex data. Additionally, Sankey diagrams are drawn to
a set scale meaning that the magnitude of one waste can be compared against another very clearly. Thus
the EWC adapted tables in the previous three modules in the WFV tool were linked to a Sankey diagram
creation tool (e!Sankey). The entered waste data is converted and utilised by a pre-designed Sankey
diagram which is then exported to the WFV tool user interface where it is displayed, in a simplified
manner, for viewing.

Figure 4 Visualisation of Primary Wastes within a Supply Chain and Quantities of Waste from Each Factory

After a Sankey diagram has been generated the factory waste can be explored and displayed
individually in more detail, the information can be saved along with a list of the waste streams full EWC
codes as well as all the actual entered data by the user in the adapted EWC tables and initial waste
review forms. Once such waste data is collected for a product family from each individual factory
within the supply chain, the data can be collated and combined to form a complete visualisation of
wastes across that supply chain, as illustrated in Figure 4. This therefore allows the supply chain wastes
to be fully visualised and provides opportunities to consider potential collaborative waste management
options.
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In practice the WFV modelling tool should be able to be used by anyone, from an employee
running a single process, a manager monitoring a whole factory, or by an OEM company that wishes to
know the waste produced by its product family through its supply chain. The outputs can be used in
several ways, as monitoring records, to aid decision making regarding waste management, as
comparisons between factories or processes regarding waste generation, as sustainable prompts or
motivational displays and even as a competitive prompt e.g. encouraging employees to become more
sustainable in composition with another factory. However, the WFV modelling tools primary use is to
heighten realisation of how much waste a product family causes throughout a supply chain, so that
OEMs can more effectively reduce and eliminate waste or enhance and optimise waste management
activities rather than simply displace waste within the supply chain.

5 Summary and Initial Conclusions
In order to support and achieve a zero waste in manufacturing, this paper investigates how
simplifying modelling, categorisation and visualisation of wastes can aid companies and their related
supply chain(s) with becoming more environmentally aware. The developed WFV modelling tool aims
to show a comprehensive overview of waste within a supply chain for a product or product family so
that manufactures can gain enhanced realisation of where and what wastes are occurring. Thus
manufactures can more effectively reduce and eliminate wastes, or enhance and optimise their waste
management activities so that wastes are not displaced within the supply chain. It is envisaged that the
tool will allow managers and employees in individual companies within supply chain(s) to visualise
their own factory’s waste generation, making them more aware of what wastes they are producing,
encouraging further environmental waste management thinking. It is also hoped that when each
companies wastes are visualised and compared it will encourage the creation of a more competitive
environment between supply chain companies to reduce their wastes, causing positive change, reducing
waste generation. It is also envisioned that the WFV modelling tool will support waste management
decision making by allowing companies to fully visualise the quantities and varieties of wastes that are
being caused by product families, and encourage more collaboration between supply chain companies
regarding effective waste management e.g. boosting industrial symbiosis or recycling or materials.
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Abstract: Remanufacturing is conducive to make the most use of material, reduce resource
consumption, lower production cost and alleviate environmental pollution. It is an effective way to
achieve sustainable development. Typical challenges that remanufacturing shopfloors are facing now are
compounded by lack of timely, accurate, and consistent information of manufacturing resources. As a
result, it is difficult to implement real-time production scheduling for the shopfloors. To address this
problem, in this research, by extending the techniques of IoT (Internet of Things) to automobile engine
remanufacturing, an IoMT (The Internet of Manufacturing Things) environment is formed. Under the
IoMT, an identification technology for disassembled remanufacturing engine parts is designed, and the
real-time status of the different manufacturing things such as operators, machines, pallets, key
components etc. can be easily sensed. Then, based on the captured manufacturing information, a
real-time production scheduling method for automobile engine remanufacturing is presented, and the
mathematical model is established by considering the multi objectives such as makespan, dynamical
capability of manufacturing resources, and energy consumption etc.
Key words: Automobile engine remanufacturing; IoMT (The Internet of Manufacturing Things);
Production process optimization; Parts identification

1 Introduction
Climate change reports and sustainable development polices relating to end-of-use products, CO2
emissions and resource consumption have caused manufacturers to examine their strategic decision
making on the operations closely. There is increasing realization that manufacturing needs to produce
more with less and different raw material, to be ethical and sustainable. In doing so, of the many
sustainable strategies, tools and techniques developed over the years aimed at improving productivity
and economic longevity of manufacturing businesses, remanufacturing is a sustainable and proven
profitable practice in the western world and also plays an important role. Remanufacturing has the
capacity to repair degraded components and put the product back into service, thus retaining the value of
the extracted and refined material, as well as some fraction of the original manufactured value. And it
includes disassembling, cleaning, refurbishing, replacing (as necessary), and reassembling parts to
produce a ‘‘like new’’ product. The automotive industry is one of the leading industries in
remanufacturing, with 70% of all remanufacturing companies being in the automotive sector [1~3]. It is a
fact that China is the “global manufacturing factory” and the largest automobile producer and market [4,
5]
. The automobile engine, as the power plant of automotive, remanufacturing on automobile engine
takes up relatively significant portion in the industry-wide remanufacturing. In particular, the increasing
amount of automotive output and End-of-Life Vehicles (ELVs) in China provides Chinese automobile

engine manufacturers with significant potential for automobile engine remanufacturing and the
opportunity for in-deep research on production scheduling methods involving in the automobile
engine remanufacturing.
Nevertheless, current automobile engine remanufacturing is taking profound changes, towards
development tendency: production scale expansion, product structure complication, profitability
maximization and decision-making need dynamic. Achieving systematic and efficient automobile
engine remanufacturing still exists many challenges. Firstly, there is variety of deficiencies in the
remanufacturing shopfloor such as the lack of the timely, accurate, and consistent information of
manufacturing resources. As a consequence, implementing the real-time production scheduling for
the shopfloors is a difficulty. Secondly, the following characteristics of remanufacturing seriously
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implicate the automobile engine remanufacturing: (1) the uncertainty materials recovered from the
returned automobile engine such as different model and degree of damage; (2) complexity in
planning, execution and control of remanufacturing operation, etc. Above characteristics can be
grouped into two major categories: the availability of timely and high-quality cores (reverse
logistics) and the remanufacturability of cores [6, 7]. Thirdly, production scheduling issue in
remanufacturing shopfloors are more implicated than manufacturing shopfloors and require
significant modification to traditional production scheduling. Advanced technologies and
management method should be applied to optimize the remanufacturing production procedure and the
remanufacturing shopfloors more intelligently [8, 9]
To address these challenges, in this paper, The Internet of Manufacturing Things (IoMT)
environment in remanufacturing shopfloors is established by extending the techniques of IoT (the
Internet of Things) to automobile engine remanufacturing. An identification technology (RFID) for
disassembled automobile engine components is introduced to integrate the different remanufacturing
things with the intelligent manufacturing network. The real-time statues of remanufacturing things is
easily sensed and captured, then production scheduling optimization method driven by the real-time
information of the remanufacturing production process is conceived to optimize the automobile engine
remanufacturing production scheduling dynamically and navigate the assemble tasks intelligently.
Further, the ultimate aim of the optimal multi-objective production for automobile engine
remanufacturing and sustainable, green and cleaner development is implemented.

2 The Review of Real-time Production Scheduling Model for Automobile Engine
Remanufacturing Based on IoMT
According to the research context of this paper, with the background of the automobile engine
remanufacturing of End-of-Life Vehicles (ELVs), the architecture of the real-time production scheduling
model for automobile engine remanufacturing based on IoMT is constructed as shown Figure 1. A seen
in the bottom of Fig.1, three core modules are designed the remanufacturing process. They are parts
identification, real-time maintenance and reassembly operations scheduling, and real-time material
handling.

3 Identification Technology in the Remanufacturing Process

Figure 1

Real-time Production Scheduling Model for Automobile Engine Remanufacturing Based on IoMT
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In the remanufacturing shopfloors, the shortage of the lack of timely, accurate and consistent
information of manufacturing resources seriously restricts the implementing of remanufacturing
operations driven by the real-time information. In doing so, an advanced identification technology is
applied to construct the network of the Internet of Manufacturing Things. Then, the real-time statues of
variety of manufacturing things can be easily sensed and captured, that can achieve the active perception
between different manufacturing things. The sensing information can be uploaded to the upper level
production shopfloors.

4 The Multi Objectives Optimization Real-time Production Scheduling Method
for Automobile Engine Remanufacturing
Cleaner production and sustainable development has brought the common consensus in the public.
For the manufacturing industry, an issue for the bi-objectives problem that minimizing the total energy
consumption and total weighted tardiness in the shopfloors is investigated [10]. Single objective or
bi-objectives optimization production scheduling methods has not been suitable for the real-time
production optimization scheduling of the current automobile engine remanufacturing. It is composed of
multi objectives such as makespan, dynamical capability of manufacturing resources, total tardiness and
total energy consumption etc. Therefore, the multi objectives real-time production optimization
scheduling method for automobile engine remanufacturing based on IoMT is proposed in this section.

5 Joint Scheduling Reverse Optimization Method
Based on real-time sensing abundant IoMT information, the joint scheduling reverse optimization
method is presented in this section, which contains two core modules. They are assembly reverse
recursion scheduling module and maintenance optimization scheduling module.
Assembly reverse recursion scheduling is optimized in terms of production targets and scheduling
function. The completion time of parts required is uploaded and distributed to the maintenance
scheduling module. Then the maintenance scheduling layer is optimized in accordance with
maintenance scheduling optimization function, and the completion time of the parts is transferred
reversely to the assembly scheduling module. Therefore, the reverse cycle scheduling model containing
the assembly and the maintenance is formed.
The assembly reverse recursion scheduling module is composed by the multi assembly optimization
indictors: (i) the total energy consumption of the assembly ( EA ); (ii) the total cost of the assembly ( CA ); (iii)
the work load rate of the workers (w ); (iv) the tardiness delivery rate (d ) (it is percentage of orders of
tardiness delivery accounting for the total orders in a certain period for the enterprise).
The energy consumption of maintenance ( EM ), the total cost of maintenance ( CM ) and the work

load rate of the workers (  ) together structure the maintenance scheduling optimization objectives.
Notations used in the joint scheduling reverse optimization method and throughout the paper are as
follows:
EA  Cea  Tea
(1)

CA  Ca  Ct

(2)

h

 w   (Ta  Th ) 2

(3)

a 1
n

d 

 f (x )
i

i 1

n

(4)

EM  Cem  Tem

(5)

CM  Cm  Tm

(6)

h

   (Ta  Th ) 2
a 1

(7)
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In this research, the objectives for the assembly optimization scheduling stage and the maintenance
scheduling stage are defined in function (8) and (9) respectively:
min( EA , CA ,w ,d )
(8)

min( EM , CM , )
Where Cea and

Cem

respectively is the cost of the energy consumption per unit of time for the

assembly and the maintenance,
assembly and the maintenance.
separately .

Cm and Tm

maintenance apart.
all workers.

f ( xi )

(9)

Tea and Tea indicates
Ca

the total time of energy consumption for the

and Ct are the cost of assembly and the cost of tardiness delivery

describe the cost of maintenance per unit of time and the total time of the

Ta is the working time of the worker a , and Th is the average working time for
is 0/1 variable, which indicates the no-tardiness order and tardiness order, and

n

is the total number of the orders.

6 Conclusion
This paper focuses on the automobile engine remanufacturing based on the Internet of
Manufacturing Things and the real-time production optimization scheduling in the remanufacturing
shopfloors. Using the advanced identification technology perceives actively the real-time statues of
different manufacturing resources and constructs the Internet of Manufacturing Things in the
remanufacturing shopfloors. Real-time production optimization scheduling method driven by the sensed
information is presented to make dynamic decision-making for the multi objectives production
scheduling of automobile engine remanufacturing.
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Abstract: Cleaner production has recently emerged as a key issue in global manufacturing.
Mathematical programming techniques offer a general modeling framework for including cleaner
production as a prerequisite in the process design. In this paper, we propose a new algorithm that
addresses the complexity of cleaner production process design. Four examples are given and solved to
global optimum at a resonable tolerance. The proposed algorithm can be implemented in a simple
spreadsheet application or other solvers.
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1 Introduction
There has been a global trend of incorporating environmental aspects in the decision making of
production process design. One of methods for evaluating environmental impacts associated with a
product during its lifetime is Life Cycle Assessment (LCA) [1,2]. LCA is carried out by identifying and
describing product requirements in terms of energy, emissions and waste released into the environment,
from initial extraction, materials processing, manufacturing, distribution and final disposal. LCA has
been widely implemented in pharmaceutical industry [3], a nitric acid plant [4], boron production [5],
phenolic-resin manufacturing [6], and cement production [7]. In supply chain, green SCOR [8] Supply
Chain Operations Reference) [8] gives a framework to deal with supply chain scope and process
operations. SCOR also provides a foundation for environmental accounting in the supply chain. The
proposed metrics are:
1) Carbon Emissions, tons CO2 Equivalent
2) Air Pollutant Emissions, tons or kg
3) Liquid Waste Generate, tons or kg
4) Solid Waste Generate, tons or kg
5) % Recycled Waste, percent
Considering the proposed metrics, optimal solutions for minimizing the environmental impact
should be focused on improving the main manufacturing process (reducing energy consumption) and
providing eco-friendly utility systems reducing carbon emissions, air pollutant emisions, increasing
recycliable liquid and solid waste. The waste resulted from production process are originally comes
from utility facilities i.e., boilers, electric generators, produces gases (CO2, NOx, SOx) and ashes. The
objectives are enlarged from optimizing economic criterion toward the adoption of cleaner alternatives.
However, production process design consequently poses some challenges of reducing the environmental
impacts without violating the economic objectives. Therefore the cleaner production needs a to consider
global optimization mechanism design that deals with the selection of process design in such a way that
the solution meets the expected material and energy balance at minimum costs or maximum profit.

2 Challenges and Solutions
The optimization area of cleaner production includes the synthesis of heat exchanger networks,
utility systems networks, including total process flowsheets. The results relevant to the improvement of
environmental performance by minimizing air pollution [9], freshwater consumption [10], and energy use
[11]
. In addition, the newly introduced process technology should addresses both process economic and
technical feasibility.
Considering global manufacturing, cleaner production poses some challenges for instances, 1) to
achieve the solution details as much as single site process integration by concerning on environmental
impacts and energy consumptions, 2) to achieve economic indicator feasibility for the entire supply
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chain networks, and 3) to hedge against external uncertainties due to operations globalization. The
environmental policy can be deployed to lower hierarchy of operational level by optimizing the single
site process synthesis (i.e., process control and scheduling), and linking the model to higher tactical
level of inventory control and production capacity planning, within the domain of strategic planning of
technology investment and supply chain topology planning. Concerning environmental aspects of
cleaner production, a modeling framework that devises efficient algorithms and computer architectures
are still a challenge. Solution capability to handle environmental disturbance sources (emissions, waste,
end of life products) is a key hole for finding the conclusions and recommendations made at the end of
the environmental analysis.
2.1 An algorithm design for global optimum cleaner production
We have the following model of mixed integer nonlinear programming (MINLP):
,
(1a)
max ,
s.t:
,
0
(1b)
,
0
(1c)
The objective function (1a) represents either profit maximization or cost minimization. For most
of cases, inequality constraint (1b) is used to represent quality bounds (lower or upper) and equality
constraint (1b) for material balance along the process flows. In each objective (1a) and constraints
(1b,1c), the first two terms stand for integer variables
,
,
(i.e., choice of machines,
production sequence, etc) and continuous variables
,
,
(i.e., flow rates, temperatures,
pressures, mixing ratio, etc). The last terms,
, ,
, ,
,
are complicating variables and
may be correlated and therefore non-convex. There are many efficient methods for solving the first two
terms but not the non-convex and correlated terms. The following subsections propose solution
strategies for handling non-convex variables and solving the formulation.
,
convexification
2.2 Model of variables
, ,
, ,
While the polynomial and/or signomial variables is exists in Eq.(1), it should be transformed
according to the results of convex analysis. However, The nonconvex variables can exists in forms of
polynomial and/or signomialvariables in the objective functions and constraints. The nonlinear
transformation constraints for the geometric variables are first rewritten as [12]:
..
is convex for
,
0, and
∈
Property 1: the system of
..

Property 2: the system of

…

is convex for

,

,

0, and

∈

Property 3: the system of
…
is convex for
,
0,
0, and ∑
1
⋯
…
can be rewritten as
. The ln function is concave
Proofs:
on . It is therefore the value of
must be negative to change it to convex function (Property 3).
While any exponential function is always convex and increasing on R (Property 1), the division of two
convex functions is another convex function (Property 2).
requires variables
Based on three properties of signomial terms [12], asignomial part of
to
and from
to
in the objective
transformation to replace each non-convex terms from
function and constraint in with a convexunderestimation of it and then finding the solution of the convex
relaxation (Properties 4 and 5). The relaxation will not interfere convex part of the objective function
and constraintsinEqs.(2a,2b).Therefore the gaps between original and relaxed problems cannot exceed
the allowable error (Property 6).
.
, ,
,
be convex ∀ ∈
,
Property 4:
,
Property 5:
,
,
‖
‖
Property6: ∀ ∈
for
0 , ∃ ,
⊆
with
,
,
0 such
.
,
that
The underestimation of original problem (1) by transformation according to properties 1 to 3 is
followed by property 4 to 6 to get piecewise linear approximation of the original problem. The
discretization needs variable bounds as follows:
∑∈

While
replacing∑ ∈

∑∈

. ln

.

.

∑∈

.

∑∈

.

(2a)
.
is nonlinear, the understimation of
can be formulated by
.
and
and finding linear interpolations (LI) of
, as follows:
∑∈

(2b)
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The right hand side (RHS) of (2b) is the under-estimator and linear relaxation
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.

∑∈

.
of the original signomial equation
, which has difference value to its original. The
difference between left hand side (LHS) and RHS of Eq.(LI-1) reachs maximum at

∑∈

ln

, where the maximum distance between RHS and LHS of Eq. LI-1 can be

formulated as follows:
(3a)
While
and
are known,
and
can be obtained iteratively by setting
as
the allowable error between original and relaxed solution.
The values of
is equal to incremental steps s = 1 to S are employed to get local upper
∑
. ln
.
Each
step
s
has
length
bound
at
step
s,
∑
∑
∆
. ln
. ln
and at the next iterations s+1, the upper bound at step s to be
the lower bound,
. Eq.(4) can be reformulated as follows:
(3b)
The discretization steps can be summarized as follows:
1)

and find ∆

Set the allowance

2) If
original solution.

, use

and

by solving

as the global lower bound and the relaxed solution is equal to the

3) Solve Eq.(5) and find
4) For discretization of , generate S discrete value of
5) Continue the process until ∑ ∈ ∆
Considering the complicating variables
, ,
, ,
reformulated as integer programs (IP) as follows:
.
∑ ∈∈
min ∈ ∑ ∑

, in order to get∆
,

, those terms in problem (1) can be

.

(4a)
(4b)

s.t.
∑

∑

.

∑ ∈∈
ln

Figure 1

∆
∈ 0,1 ,

.

∑

ln

.. ∆
∈ 0,1

(4c)
(4d)
(4e)

A Construction of Piecewise Linear Approximation Based on

Three incremental variables from pre-processing steps are used as decision parameters. If
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incremental step s+1 is chosen to be positive (
1), incremental steps s and the following steps
,..,
1) (Eq.4b).
before s are also chosen to be positive ( ,
The following examples are provided in order to exhibit the operationalization of the algorithm:
1) Problem example 1 shows an optimization of nonlinear model with bilinear terms. The model
is used in some industrial application for instances multi commodity network flows, joint cost and
distance minimization, etc. The problem consists non-convex terms only at the objective function.
2) Problem example 2 exhibits transfer pricing between two subsidiaries with bilinear constraint.
The application of global optimization is important for multinational companies (MNC) that
manufactures theit products at different countries.
3) Problem example 3 exhibits pooling problem with bilinear constraint. Pooling problem is
used in waste treatment, mixing reactors, assembly systems, etc. The problem consists non-convex terms
only at the constraints.
4) Problem example 4 exhibits process equipment design that consists of minimizing the total
heat exchanger area-cost. The optimization model can reduce the utilization of steam and cooling water,
etc. The problem has fractional terms at both objective functions and constraints.
Each example has its been taken from literatures and computational results will be benchmarked.
Example 1:This is a classical bilinear objective function [13]
min
(E1)
6
8
3
3
3
0
,
1,5 , ∈
Both variables participate in the positively signed posynomial . We could change it into
and make discretization as follows:
∆
∆ log ∆
ln
ln
The transformed objective function can be reformulated as follows:
.
.
∑ ∈∈
(E1-1)
min ∈ ∑ ∑
s.t.
.

.

ln
ln

∈∈

∆
∆

ln

ln

.. ∆
.. ∆

∈ 0,1 , ∈ 0,1 , ∈ 0,1
The transformed objective is now linear integer and convex in the joint xy-space. The nonlinear
. The global optimal solution
transformation constraints that areapproximated are
∆ ∆ ∆
reported in Al-Khayyal and Falk [13] is (x, y) = (7/6, 0.5) withoptimal objective value −1.0833. When
the approximate convex MINLP is solved with the ECP method (Westerlund, 2006) the solution (1.1143,
0.3429) with objective value −1.351 is obtained. Our proposed method however results the solution (1,5,
0,744) with objective value -1,127 is obtained with difference between relaxed and global optimum is
0,04. It is also worth noticing that the difference is slightly smaller than the previous ECP method.The
solution values were found either only at some break points or in between would be feasible and optimal
in the original problem (P) as well.
The following Examples 2 and 3 exhibit the application of GGPSP for logistic networks design
with transfer pricing and pooling and blending problem without transfer pricing. Example 2 is focused
on net profit after tax maximization by deciding on transfer pricing and net incomebefore tax of
and subsidiary B, , with regards to transfer pricing t and delivery quantity .
subsidiary A, ,
Example 3 is focused on pooling and blending for product mix without transfer pricing.
Example 2: Transfer pricing between two subsidiaries with bilinear constraint [14]
0,5
(E2)
max 0,66
7
20000
.
20
120000
1,12 .
11
13
20000
0
, , , , ,
0
. Thus
are convexified by rewritten as .
exp for
ln
ln
Bilinear variable .
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E2 can be reformulated as follows:

min
.
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0,5
20000

0,66
7

1,12

20

(E2-1)
120000

ln

ln

ln
∆
.. ∆
∆
.. ∆
ln
∈ 0,1 , ∈ 0,1 , ∈ 0,1
11
13
9,903488
0 ln
, , , , ,
0
Incremental steps are started by composing piecewise linear functions and convexified the problem
E2, results E2-2. The addition of grid points uses Eqs.(6,7) in order to get linear approximation within
the allowable difference between original and convexified problems. For each incremental steps, the
solution from the convexified problems was subsequently added as new grid points to make the
approximation more accurate. The upper bound wasobtained by simply evaluating the nonconvex
objective function at the solution to the convexified MINLP problem. After six incremental steps, the
90000,
0,
20000,
global optimum is achieved at 59400 with
250000,
12,5. The result is equal to the result of Vidal and Goetschalckx (2001).
Example 3: Pooling problem with bilinear constraint [15]
Haverly pooling problem contains simplest series with only a one actual pool and one quality.
16
10
9
10
15
(E3)
min
6
9
0
0,01
0
0,03
9
0
9
0
0,02
0,025
0
0,02
0,015
0
0,03
0,01
0,
1, . . ,8
,
300,
, ,
100,
, ,
200
In the above problem we employ also incremental method and after doing five incremental steps, a
global optimum value of -400 is obtained with less than 1 second computational time by using
13,14,
,
0 ,
23,68 ,
2,63,
200,
MS-Excel solver. The solution results
14,59 and
23,84 . Two bilinear variables
and
are piecewise linearized
according to properties 1 to 3. The same problem needs 15 minutes solved using LINGO without
discretization the bilinear variables.
The following Example 4 is focused on fractional polynomial programming of minimizing energy
can be
consumption. Fractional terms need different transformation to multi-linear terms. A term
replaced by

, and

,

Example 4: Fractional variable for boiler surface area cost minimization [16]
The problem consists of minimizing the total heat exchanger area-costfor a specific structure. This
example is used to design optimum power systems.
720
240
900
(E4)
min 270
5,555
4,571

395 ,
358 ,

, ∆

, ∆

3,125
398 ,
,
3,125 718

, ∆

, ∆

4,545
370 ,
1000

5,555 580
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∆
, ∆
, ∆
, ∆
575, 405
718; 365
, 358
;
0, ∆
5
405
Convergence to the global optimum is not guaranteed for traditional NLP solvers since theobjective
function consists of linear fractional terms and all constraints are linear. Since we have fractional
terms in the objective function, we could rewrite it as follows:
∆

,
∆

,

,
∆

,

,
∆

,

,
∆

.

Following example 1,
can be written as follows:
log ∆
ln
ln ∆
∆ log ∆
ln
ln ∆
∆
, then ln 11,11
395
ln
305 should be minimized for
If
∆

∆

and so forth. Thus the problem is reformulated as linear and convex IP as follows:
The transformed objective function can be reformulated as follows:
∑
∑∈ ∑ ∆
min ∈ ∑ ∑
(E4-2)
s.t.
5,555
395 ,
3,125
398 ,
4,545
365 ,
5,555 575
,
4,571
358 ,
3,125 718
1000
∆
, ∆
, ∆
, ∆
575 , 405
718
405
, 358
365
0 , ∆
5
∑
∆
∑ ∑
ln
ln ∆
∆
.. ∆
ln
∆
.. ∆
ln ∆
∈ 0,1 , ∈ 0,1 , ∈ 0,1
Similar to E2, after six incremental steps, the global optimum is achieved at 36072.

3 Discussion and conclusion
A novel global optimization framework that solves several classes of mixed-integer nonlinear
optimization problems is presented. The underestimation of non-convex terms through discretization,
converts the original MINLP into mixed integer linear programming (MILP). Thus an efficient branch
and cut methof can be used to ahieve global optimum. Four examples of industrial applications are
introduced in the article in order to benchmark the proposed algorithm againsts the existing available
solvers. The results show that no significant difference among them.
The benefit of using the proposed algorithm is that 1) It can be used to solve complex production
processes that in most of the time includes nonlinear and nonconvex terms, 2) The examples are
representations of industrial applications that emits CO2, waste, consumes fuels and energy and
therefore can be solved at a lower computational expense, 3) The algorithm can be coded in either
spreadsheet applications or free/commerical solvers efficiently due to the reformulation from MINLP to
MILP.
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Study on Coordination Contract in Supplier: Manufacturer under
Product Warranty*
Liu Bingfeng
School of Business Administration, JingDeZhen Ceramic Institute, Jingdezhen,Jiangxi,China,333403
(E-mail:lsemail2008@163.com)
Abstract: For a two-echelon supply chain consisting of a supplier and a manufacturer under product
warranty, the paper comprehensively considers the quality level of the supplier and manufacturer. Based
on the RCA method, two contracts (fixed rate share contract and selective share contract) are worked out,
which are proved to realize the overall optimization of the supply chain. It is demonstrated that the
selective share contract performs better than the fixed rate share contract while the cost of RCA cannot
be ignored.
Key words: Product warranty; Coordination contract; Product quality; Supplier-manufacturer

1 Introduction
Under the environment of supply chain, the final product quality level is implemented by supplier
and manufacturer, quality coordination also becomes a core problem that supplier manufacturer needs to
solve under product warranty. The literature [1] research methods to upgrade the products quality on the
basis of the investigation, literature [2] research the effect of product quality inspection on product
quality improvement. Traditionally, the manufacturer in order to lead the suppliers to increase quality
improvement investment level, inspect the quality of purchased parts, if found quality problems, will
collect the corresponding penalty cost from the supplier. However, more and more manufacturers in
recent years (such as: General Motors, Ford, Chrysler) tend to base on failure information of products’
after- sales service decided to punish cost size.
As the key problem of supply chain quality management, quality coordination contract has drawn
nationwide attention[3]. A lot of literature discusses a fixed proportion of this coordination contract from
different angles, that is the manufacturer and the supplier share associated quality costs of products
after-sales as fixed proportion. But the view from the current study, the quality coordination contract are
not covered by the product warranty problems, supply chain coordination problems under product
warranty basic focus on decision problems between manufacturers and retailers. Therefore, this paper
research quality coordination problems of supplier – manufacturer under product warranty, establish the
profit model of supply chain coordination, and design two kinds of quality coordination contract,
provides the theory basis for the enterprise decision.

2 Problem Description
Includes two components assume that the manufacturer, one of the component suppliers to
(purchase price by

w

, the manufacturing cost component by

manufacturer (manufacturing cost by

u m ),

u s ), another component produced by the

the two component of any problems will lead to product

failure. Assume that the failure rate of components respectively by  s and  m , and component life
obeys exponential distribution.
Products sold, in the warranty period (T ), the manufacturer will provide free repair service for the
failure of the product ( cw says the average cost to repair a product each failure time). If suppliers and
manufacturers to reduce product warranty repair costs, has the power to upgrade the quality of products.

s

 m respectively, to enhance the level of quality of the supplier and the manufacturer,
the corresponding capital investment are respectively c s( s ) and c m( m ).
In raising the level of s （  m ）, the supplier (manufacturer) production of component failure rate
Using

*

and
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from the initial  s0（  m0 ） reduced to  s0[1   s ]（  m0[1   m ]）. c s( s ) and c m ( m ) in [0，
1]  [0,1]:

c s'( s )  0

、

c m'( m )  0 ， c s''( s )  0 、 c m''( m )  0 ， c s'(0)  0 、 c m'(0)  0 ，

lims 1 cs'(0)   、 limｍ 1 cｍ' (0)   , which meet quality cost function is a convex function and
strictly increasing.
Based on the above assumptions, the final product life distribution parameters for the distribution
0
0
index, in the warranty period within the T , number of product
of the   （
s 1  s） （
m 1   m）
failure to obey the parameters for the distribution of T Poisson, the average number of the warranty
period for the failure of the T product.

3 Model Building
In the supply chain system, coordination problems because of the quality suppliers and
manufacturers under article focuses on product warranties, so the final price of the product (represented
by p ), the manufacturer's warranty period of the purchase price of w and T as an exogenous variable
and without loss of generality assume that T  1 . Suppliers and manufacturers assume complete
information in decision-making, both sides understand each other initial quality level of production
components.
This section first established a centralized decision-making model that come under the centralized
decision-making supply chain gains the maximum quality suppliers and manufacturers to enhance the
input level. On this basis, focusing on the coordination of the two contracts based on the quality of root
cause analysis: a fixed proportion of mutual sharing contracts and selective sharing contracts.
Based on these assumptions, the establishment of the supply chain revenue optimization problem as
follows:
0
0
(1)
Max  C  p  u s  u m  cw [（
]  c s( s )  c m ( m )
s 1   s ） （
m 1   m）
s , m

Proposition 1: Under the centralized decision-making, there is a unique optimal solution makes the
whole supply chain to maximize revenue and meet the optimal solution ( s , m ) first-order
conditions:


cw  s0  cs'(s )  0
 0
'

cw  m  c m ( m )  0



(2)

It is not difficult to prove proposition 1. From (2) can be seen, suppliers and manufacturers
commitment to improve the quality of components increases along with the unit of product warranty
cost and component initial failure rate of increase, the quality improvement of the input of new product
(the initial failure rate is relatively high) is particularly important.

4 Coordination Contract
In the optimal solution under centralized decision, if there is no contract between the supplier and
the manufacturer is bound to lead to the optimal solution, deviation, and deviate from the behavior that
will lead to a decline in the overall supply chain gains. Root cause analysis methods (RCA, Root Cause
Analysis) is a structured problem processing method, using the root cause to gradually find out the
problem. Through root cause analysis, product failure responsibility can accurately due to the supplier or
manufacturer, unit cost analysis assumes that the fundamental reason for the c r . Based on this method,
this paper designs two kinds of quality coordination contract.
4.1 Fixed proportion of mutual share contract
In a fixed proportion of mutual share contract, warranty expense is always in between the two sides
according to a certain proportion. Specifically, in the responsibility of suppliers, suppliers and

R s and 1  R s , in the responsibility of the manufacturer, supplier and
proportion are 1  R m and R m . The profit model of suppliers and

manufacturers share ratio were
manufacturer of the share
manufacturers:
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0
0
 sF  w  u s  (cw  c r )GR s [（
]
s 1   s） （
m 1   m）
0
0
 (cw  c r )(1  G )(1  R m )[（
]  cs(s )
s 1   s） （
m 1   m）
0
0
 Fm  p  w  u m  (cw  c r )G(1  R s )[（
]
s 1   s） （
m 1   m）
0
0
 (cw  c r )(1  G )R m [（
]  c m ( m )
s 1  s） （
m 1   m）

(3)

(4)

0
0
0
The G  [（
] [（
] , namely: the supplier causes failure
s 1   s）
s 1   s ） （
m 1   m）
probability.
Proposition 2: Fixed ratio stands to achieve optimal under centralized decision solution to contract,
and the contract parameters meet:

R s  R m 

cw
cw  c r

(5)

To ensure product failure warranty costs borne by the responsible party is higher than the other,
assuming R s ,R m  1 / 2 . Correspondence (5) requires cw  c r , which is consistent with the
achievement of the cost if the root cause analysis is higher than the one-time warranty costs, it is bound
to not use this method to explore the apportionment of warranty costs.
The (5) into (3), (4), Proposition 2 is not difficult to prove. According to (5), the following
conclusions can be drawn: In the case of root cause analysis of the cost of a non-negligible costs
associated with product warranty period, if the cause of failure (warranty costs and expenses and root
cause analysis) corresponding to the appropriate allocation of all the responsible party (ie,
R s  R m  1 ), will lead to suppliers and manufacturers to improve the quality of the input level
exceeds the optimal centralized decision-making situations, resulting in waste supply chain.
4.2 Selective sharing contract
Fixed ratio share contract is the root cause analysis on all the failure of the product warranty period,
and according to the results of the analysis of warranty cost apportionment. Selective sharing contract
only to the warranty period, some time ago (T  T  1 ) failure products perform root cause analysis,

and the remainder of the warranty period of warranty cost is the overall allocation in fixed proportions.
In fact, in practice, many enterprises treat pre failure and post failure. If the remaining proportion the
warranty period of the supplier and the manufacturer are respectively R and 1 - R . To establish the
profit model of suppliers and manufacturers of selective sharing contract are as follows:
0
0
 sS  w  u s  (cw  c r )G[（
]T
s 1   s ） （
m 1   m）
(6)
0
0
 cw R[（
（
] 1 - T ） c s( s )
s 1   s ） （
m 1   m）

0
 Sm  p  w  u m  (cw  c r )(1  G )(1  R s )[（
s 1  s）

(7)
0
0
0
 （
1


）
]
T

c
(
1

R
)[

（
1


）


（
1


）
](
1

T
)

c
(

)
m
m
w
s
s
m
m
m
m
Proposition 3: Selective sharing contract can achieve the optimal solution under centralized
decision, and the contract parameters meet:

R   0.5
(8)
 
T  cw (cw  2c r )
The (8) into (6), (7) and is not difficult to prove the correctness of Proposition 3. From (8) can be
drawn:


1) When satisfied c r  0 , T  1 ; along with root cause analysis unit costs decline, the failure
root cause analysis products covered by a corresponding increase in time.
2) If the failure within the warranty period for all products are the root cause analysis and related
costs (warranty costs and expenses and root cause analysis) correspondingly assigned to the responsible
party (ie, T  1 ), will lead to suppliers and manufacturers of quality enhance investment decisions
than under the centralized optimal solution. This tells us that even root cause analysis can define
responsibilities, centralized decision-making in order to achieve the optimal level of investment to
improve the quality of the failure of the product throughout the warranty period are analyzed is also not
necessary.
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5 The Numerical Calculation
In order to make the quality of two kinds of coordination contract mentioned above have a more
intuitive understanding, numerical calculation. Assume:
cs(s )  0.8s2 (1  s )，c m( m )   m2 (1   m )，p  10 ，u s  u m  2 ，w  5 ，cw  0.8 ，
c r  0.1 ，  s0   m0  1 。
A fixed proportion of mutual share contract and selective sharing contract to achieve the overall
optimal supply chain ( s  0.2929， m  0.2546 ), income of the supplier and the manufacturer
as shown in table 1:
Table 1

Comparison of two Kinds of Quality Coordination Contract

Different circumstances

Contract parameters

The supplier returns

Manufacturers
benefit

Fixed proportion of mutual share
contract

R s  R m  0.89

2.2627

2 . 2460

2.2776

2.2601

Selective sharing contract

T



 0.8, R   0.5

As can be seen, due to failure of product selectivity for the warranty period perform root cause
analysis, selective sharing contract suppliers and manufacturers of their income than the fixed ratio
booth contract must be high.
Further analysis of changes in total revenue of two kinds of contract of supply chain under the
(Figure 1): a fixed proportion of total income is less than the mutual spreading chain selective sharing
contract in supply chain under total return supply contract, and with the root cause analysis of cost
increases, the difference is significant.

Figure 1

Root Cause Analysis of the Cost of the two Contract the Total Supply Chain Profit

6 Conclusions
This paper studied the quality coordination problems of supplier-manufacturer under product
warranty, consider the root cause analysis of the failure products, designed a fixed proportion mutual
share contract and selective sharing contract, and prove that they are able to achieve the overall
optimization of supply chain, and in the case of the root cause analysis cost can not be neglected,
selective sharing contract have more advantages.
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Research on Internal Control of Manufacturing Enterprises
Based on ERP
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Abstract: As an advanced management idea and mode, ERP have been introduced into the daily
management by the domestic manufacturing enterprises, it also has become the effective way of
manufacturing enterprises to strengthen internal control. While in the practical application the effect of
ERP is not obvious for the manufacturing enterprise internal control. Based on research of ERP to the
enterprise internal control mechanism, the paper will focus on the current manufacturing enterprises to
implement ERP management and the cause of the problems in the process of interpretation and analysis,
and then put forward to the corresponding risk control measures respectively from ERP selection,
establishment of the enterprise culture, establishment and perfection of organization structure and
business process, and implementation risk control, so as to provide a reference guide to internal control
on how to implement ERP better for manufacturing enterprises.
Key words: ERP; Manufacturing enterprises; Internal control

1 Introduction
As population and resources in the country, China’s manufacturing enterprises developed so
numerous and rapid because of our mass-based manufacturers,and gradually formed a special
management organization and management model. Under the pressure of survival, manufacturing
enterprises have to transfer the traditional mode of production and management philosophy into the
development mode based on information technology as the guide, at the same time it has brought great
opportunities and challenges to the internal control of enterprise management innovation. In this context,
ERP system came into being and the well-respected, based on the successful foreign cases;
manufacturers have also introduced our ERP system. Study the design idea of ERP from a theoretical
point of view, it is not difficult to develop ERP indeed is a kind of advanced management idea,
especially the optimization that can make good use of modern information technology to achieve the
enterprise resource is the most valuable. However, the advanced design idea in the application of our
country is restricted by the environment and many other obstacles, leading to the successful
implementation of the ERP system probability less than 30% in the manufacturing enterprise, the most
obvious phenomenon is the implementation of ERP management in many manufacturing enterprises
have not significantly improved the management level than before, and also have not reached the
expected ideal. Therefore, based on the ERP theory, from the internal control point of view of the impact
ERP on Chinese manufacturing enterprises, and then study the problems and causes of its existence in
our manufacturing companies practical applications, thus raised about the manufacturing enterprise
internal control improvement measures to guide practice .

2 The Definitions of ERP and Internal Control
2.1 The definition of ERP
ERP stands for Enterprise Resources Planning, namely the enterprise resource plan, first proposed
in the 1990s by USA famous management consulting company -- Gartner Inc first used the concept as a
symbol. The so-called ERP, is the standardization of a system designed for enterprise management
process, the ERP content should be understood from the following three aspects.
First, ERP is a management thought. ERP was originally designed to be affected by supply chain
management concept, it can be said that the core of supply chain management can be regarded as ERP
systems. The external design of the ERP enterprise resources can related to the overall supply chain
process design and supervision. Second, ERP is a management model, which relies on an advanced
modern computer and network technology to plan and control as the main means of management.
Finally, ERP is a management system or management system platform, in fact, ERP has developed into
a fusion of ERP supply chain management thinking and management, logistics, capital flow, information
flow is one of the resource management systems, its physical and chemical performance is management
system platform.
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These different expressions of ERP connotation, is based on the consideration of different angles.
For the perspective of the use of ERP here, this paper defines ERP as: ERP is a kind of advanced
management system which Relies on modern advanced management computer and network technology,
it is a means to plan and control the overall resources of the enterprise management integration and
optimization to meet business and customer needs improve the overall strength and it should increase
corporate value for the purpose.
2.2 The definition of internal control
Internal control is reasonable assurance provided by a corporate decision-making, management and
other employees; it aims at achieving business results, financial reporting authenticity, compliance with
relevant laws and regulations. COSO reports not only the principal and objectives of the internal control,
but also gives the following elements of the risk management framework how to define internal control
between the various elements related to each other, mutual restraint, forming a dynamic enterprise of
checks and balances system.

3 The Effect of ERP on Manufacturing Enterprise Internal Control
ERP system for modern enterprises, the biggest change is that through the use of information
technology to achieve the sharing and collaboration within the enterprise resources, and strengthen the
effective management of the resources in the whole process of each link, especially the real-time for
resources to strengthen the control of this point, to enable enterprises to achieve a seamless docking
each business link, the production efficiency are high level improvement, not only realizes cost
reduction, but also actively promote the rapid increase in the profitability of the enterprise.
3.1 The management and control in procurement
Purchasing links is often a business invoicing import management, which to some extent also the
starting point for the procurement aspects of corporate funds flow, whether the late outflows can bring
some benefits, to reduce procurement costs and improve profitability, is also related to whether the
enterprise can maintain its long-term core competitiveness, we can see an important role in the
procurement chain is self-evident. So it is necessary for the effective management of the procurement
chain control. It includes demand control, suppliers and purchasing price control and payment control.
3.2 The management and control in inventory
Another important aspect that can not be ignored in ERP systems is to control inventory
management control. ERP system through the effective control of production and a reasonable inventory,
clear production of safety stock, and real-time inventory monitoring, find ways to improve the efficiency
and effectiveness of enterprise storage management of critical control points from the various business
processes, targeted for improvement.
Reasonable inventory is accurate or reflect key for corporate procurement, reflecting the existence
of a large number of idle funds business is occupied, while reflecting the cost of a large number of
companies are due to inventory management needs arising occur. Among them, control inventory can be
controlled through the procurement aspects of the pre-purchase program, and managers can have a
real-time query through the purchase systems, production systems, subsystems in the ERP, real-time
understanding of the actual amount of inventory enterprises and the ins and outs of each material, the
contrast with the actual production required to determine whether the current inventory at a reasonable
level, and then decide whether to adjust the procurement plan.
3.3 The management and control in production
In ensuring BOM (Bill of Material) Table completeness and accuracy of the condition, ERP
systems can be clearly amount requisitioned materials and loss rates. ERP systems for receiving and
purchasing process of raw materials design point of concern , namely, the normal procedure not picking
BOM table by the number of ultra- collar , the outer limit of the number of sectors which need special
approval process before adopting it , so one way you can effectively control the cost of materials ,
greatly avoid wasting material. The system also has the benefit of controlling production processes is the
ability to accurately calculate the actual number of production lines demand for raw materials , and can
avoid unnecessary waste and unused raw materials inventory way through the field . In particular, many
companies are not strictly control the material, the production line due to personal reasons prone to poor
quality of materials or waste and even secretly concealed phenomenon, general management system is
easy to leave the diversion of materials for personal space.
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4 The Existing Problems of ERP Application in Manufacturing Enterprises
4.1 Lack of knowledge of ERP in manufacturing companies.
ERP is one of an advanced management mode which connects the computer technology, enterprise
management philosophy into the underlying data. So many domestic manufacturers are eager to improve
their management models and introduce the management system of ERP, while the introduction of this
blind lack adequate knowledge of ERP systems, there is often a lot of risk. Enterprises in the use of ERP
systems is easily prejudiced, naturally think of ERP systems is undoubtedly strengthened internal
control and management of enterprises, but did not consider the suitability of the ERP system process
management and internal environment and the degree of corporate business enterprise information
meets the conditions for the introduction of ERP and so on. Many manufacturers of ERP knowledge still
remain at the level of a software product or IT system, and did not realize that it is an advanced
management ideas and management methods. Meanwhile, due to the lack of knowledge of the ERP
business in the choice of an ERP system is also easy to blindly follow the trend, but not to choose their
own ERP software products.
4.2 Lack of investment to ERP and professional talents.
ERP operation and maintenance requires a lot of money and manpower, on the one hand, the
normal operation of the system requires a high-tech hardware and software, and the degree of
information technology in the manufacturing enterprises is generally low, inadequate investment in
information technology, eventually leading ERP in small manufacturing companies’ use, ERP software
using immature. At present, China's real mature relatively small ERP software, ERP software
manufacturing companies use mostly customized according to business needs, the software function is
not comprehensive, some of the basic functions can not play; on the other hand, to ensure normal
operation of ERP system, it is not only need the related specifications, but also needs to have the
professional management system personnel on the real-time supervision and maintenance, operations
staff need even professional ERP, these personnel's professional quality and knowledge for enterprises to
implement ERP is not be ignored.
4.3 Internal and external environment affect ERP implementation in manufacturing enterprise
First, the enterprise culture affects the implementation of ERP. Different employees or senior
corporate leaders under different corporate cultures acceptance of the concept of ERP is often different;
at the same time, due to differences in language and culture, the different operating modes and various
other factors of production management philosophy and values will lead to ERP implementation failure
rate increases.
Secondly, the system does not meet the business processes and ERP implementation needs. Since
the companies have not implemented ERP before the formation of the inherent business processes, and
changing business processes are often not effectively integrate ERP design ideas, which makes for
better ERP system can not play its role of supervision and management, resulting in its internal control
regulatory failure. In addition, the corresponding ERP implementation rules and norms within
manufacturing companies are relatively scarce.
Finally, the external environment is not conducive to ERP operation. Enterprises to implement ERP
information technology reform, not only needs their own information technology, while the
corresponding information technology needs of other businesses, such as the establishment of
appropriate logistics systems, payment systems, inter-enterprise business dealings settlement systems. In
fact, the process of ERP system in our society is still a lack of good macro environment to do the best
protection.
4.4 The ERP implementation success evaluation criteria is not suitable
In the long run, ERP implementation will certainly bring some economic benefits, but these
benefits are often short-term occurrence of indirect, or benefit is not obvious. ERP operation and
maintenance also need a lot of money to do support, easily lead to the subjective judgment of ERP cost
companies spend big to bring its revenue. For a successful ERP project runs from the perspective of
whether or not a single cost-benefit measure, which requires managers to actively change management
philosophy, corporate ERP implementation is expected to set expectations as to shorten the delivery time
to improve the efficiency of logistics of human resources designed to streamline or other evaluation
criteria, etc. If these objectives are achieved preset to a certain extent it can be said to be successful ERP
implementation. However, the current managers of manufacturing companies are often quick success,
ERP expectations too high, leading to long-term interests of neglect, is not conducive to the effective
implementation of ERP.
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4.5 Risk exists in the ERP implementation
The implementation of ERP in the manufacturing enterprise will first face the risk of information
security. Since ERP is based on network computers and information technology use and design
management systems, and thus its ability to effectively implement necessarily have to rely on computer
applications, thus allowing companies to run ERP information exposed in a network environment,
enterprises will face network security threats; secondly, the internal control of the business in the ERP
environment is more dependent on information systems, information systems and once errors are not
found, the internal control will fail, ERP project implementation will face the risk; Finally, the effective
implementation of ERP needs throughout the enterprise business processes and organizational structure
to be able to re-design and change management module ERP coordination, which means companies will
face the risk of change.

5 Improvement of Manufacturing Enterprise Internal Control Based On ERP
5.1 Reasonable selection of ERP system according to the demands of enterprises
Investigation of effective demand needs to done before preparing the implementation of the
enterprise ERP system. particularly focused on investigation and analysis of the following questions:
What sort current business problems to be solved is whether the management and implementation of
ERP truly effective solution to these problems; companies in financial, material, human aspects are
strong enough to support the ERP implementation, the quality of the relevant technical staff or
management personnel is high enough that it can ensure the effective implementation of the ERP system;
whether the most basic management workflow management principles have been met, whether technical
issues self-digestion, ERP installation around the need for specialized consulting firm or technology
company with like. If companies can correctly grasp the status of the problems in business management
and the introduction of ERP management at the right time will make the risk is significantly reduced.
Also, select ERP system software, to try to choose-proven mature technology software, and according to
the quality level of the technical staff and management companies to decide whether to select the
appropriate advisory services, so can effectively reduce the risk of ERP implementation.
5.2 Create corporate culture for ERP
ERP is a modern concept of scientific management, enterprise systems and highly qualified staff
whose implementation requires standardization, inseparable from a specific cultural environment. Since
ERP first appeared in the Western countries, Chinese enterprises will inevitably have some ERP reflect
the cultural boycott of ERP implementation in order to adapt, so manufacturing enterprises in the
introduction of ERP, the need to establish the appropriate culture. First, the concept of ERP rise to a
culture so employees recognize that the implementation of ERP is to embody the unique corporate
culture, staff attention to the use of ERP ; secondly , to establish the concept of corporate teamwork.
ERP systems require enterprises should strengthen mutual ties and cooperation between the various
departments, its design is more emphasis on the overall interests of the enterprise, is a global concept
ideas, hopes coordination and cooperation between departments take advantage of internal controls;
Corresponding standardized system is a prerequisite to ensure the implementation of ERP, while
corporate training team to put professional quality, so that employees adapt to the ERP system
innovation; finally, companies can rise to the decision-making needs of ERP implementation strategy
development, in order to develop business the long-term strategic objectives.
5.3 Connect business process reengineering with ERP
The most direct effect is to optimize the implementation of ERP business processes, strengthen
internal controls. In order to better achieve the enterprise's ERP internal control, on the one hand to the
existing business processes of the enterprise restructuring, to replace the original manual control
information. This reorganization is not simply added to the ERP information systems production
operations, but the mode of operation of the existing corporate restructuring, making integration with
ERP systems, so that the original information manually, so that the original result of the control into the
control system technology, establish clear channels of communication; party sucked enterprise
information data integration with ERP systems, require companies to a variety of real-time data is
entered into the ERP system, the use of information technology equipment for data collection and
transmission, reducing anthropogenic intervention in improving data collection efficiency while
improving the internal control of the enterprise ERP.
5.4 Strengthen the risk control of ERP implementation
ERP implementation enables companies face a variety of risks; companies need to strengthen the
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implementation of the ERP process of risk monitoring and prevention. The first is based on IT security
positions monitoring. ERP systems use a computer monitoring technology, enterprise information
network environment exposure , in order to prevent the disclosure of information, companies can set
permissions for each sector managers , making it impossible for database access between departments
within the department can not be modified and data deleted, thus ensuring the integrity and security of
enterprise information data. In addition to data access can set up a separate post, separated from other
operating authority; secondly, the establishment of ERP project implementation team, played by
professional staff specialized technology to reduce project risk. Finally, to strengthen internal
communication and coordination, reduce the risk of corporate change. Enterprise ERP system
introduced systematic changes will indeed there are some risks for the existing enterprise management
philosophy and business model , business leaders need to fully consider the factors of employees, to
ensure coordination and cooperation between various departments in the ERP implementation process.
5.5 Develop specific quantitative targets of ERP
Complete ERP system is a large and complex relationship management systems, any business can
not expect overnight between mastery goals can be achieved core ERP management ideas and
technology. Moreover, companies in different life cycle there are different management features, the
main contradiction facing are not the same. In the implementation process, companies need according to
their actual situation targeted for module design, you may need to transform existing processes and reset,
but also need to set specific targets and complete the implementation steps. Especially extensive
management can not be implemented in the implementation of ERP management, ERP between the
various modules without unity of purpose, or corporate design is too abstract or ambitious goals and a
lack of specific and quantitative assessment can be subdivided goal, it is easy leading companies in the
effective implementation of ERP is difficult to compare and judge the pros and cons. By setting goals
and monitoring the achievement of objectives in order to effectively assess the effectiveness of ERP
implementation, in order to truly identify deficiencies exist in order to further be improved.

6 Conclusions
In the background of the rapid development of information technology, manufacturing enterprises
to introduce ERP system of internal control has become a trend. However, based on manufacture
enterprise information construction of ERP will not happen overnight, companies should be combined
with the specific circumstances of each targeted to select their match ERP software, try to avoid blindly
follow the phenomenon, and a clear understanding of the implementation of the ERP brought risk,
accelerate the pace of change in the organizational structure, improve the internal and external
environment ERP implementation, in order to better achieve manufacturing enterprise internal control
and efficient information technology.
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Abstract: The scheduling of the multi-process and multi-route process plan (nonlinear process plan,
NLPP) is a very difficult problem because NLPP introduces complex dependency relationships into
manufacturing systems. This article puts forward an intelligent real-time scheduling method named CPE
(Collaborative Plan Exchange). In CPE, resource agents generate collaborative plans and exchange them
to verify the satisfaction of dependency relationships and form concordant actions. Heuristic indexes,
such as equivalent priority, load index and profit index, are designed to lead agents to make decisions
that can optimize the performance of manufacturing systems. Experimental results confirmed that the
CPE could successfully manage the complex dependency relationships introduced by NLPP and realize
the dynamically choosing of processing means and processing routes according to the up-to-the-minute
information.
Key Words: Real-time scheduling; Nonlinear process plan; Collaborative plan exchange; Multi-agent
manufacturing system; Contract net protocol

1 Introduction
Real-time scheduling methods aimed at solving the variable shop floor configuration, stochastic
processing time and dynamic arriving job problem[1]. Since modern manufacturing systems feature
unpredictable custom demands and urgent orders and their configurations are also subject to change,
real-time scheduling methods, which can make decision according to the up-to-the-minute information,
acquire more and more attention.
To improve manufacturing systems’ flexibility, robustness and performance, Nonlinear Process
Plan (NLPP) seems to be a more effective substitute for currently dominating Linear Process Plan.
NLPP can contain all the processing means and processing sequences and can represent dependency
relationships among operations fully and accurately. NLPP has two kinds of expression, AND/OR
graph[2] and Petri net[3]. Larsen’s research showed that the utilization of NLPP could increase
productivity by 7.5% and shorten order lead-time by 7% when the amount of work in process is fixed.
And when the productivity is fixed, utilization of NLPP could reduce the work in process by 25%[4].
Unlike LPP, the scheduling of NLPP must not only allocate resources (machines), but also handle
its dependency relationship and choose the operation to be carried. Saygin and Kilic suggest
decomposing NLPP into several linear process plans and choosing the proper one by so-called
Dissimilarity Maximization Method[5]. A more delicate method is proposed by Shin and Cho[6]. They
suggest removing OR node according to the path preference indicator, which is acquired by a
Markov-chain-theory-based computing, and then grouping and sequencing by a heuristic algorithm.
These proposed scheduling methods have the same procedure, which is converting NLPP into LPP
before scheduling and choosing the seemingly properest one. The advantage of these linerizing-based
methods is that the complexity and difficulty of scheduling is effectively reduced. The linerizing schema
can also make use of existing research results on alternative routing shop floor, such as genetic
algorithm[7,8] and swarm algorithm[9]. However, the linerizing schema cannot dynamically choose
processing means and processing sequence in machining process according to the up-to-the-minute
information and would suffer LPP-like productivity, equipment utilization ratio and buffer queue.
In order to fully exert the advantage of NLPP, the scheduling method must be real-time and
intelligent. Only real-time scheduling methods can dynamically choose processing means and routes
according to the up-to-the-minute information[10,11]. Only intelligent scheduling methods can manage the
complex dependency relationship introduced by NLPP. The multi-agent manufacturing system (MAMS)
and contract net protocol could be a good foundation of an intelligent real-time NLPP scheduling
method.
This article puts forward an intelligent real-time scheduling method for shop floors using nonlinear
process plans. In this so-called “CPE” method, intelligent agents, which are responsible for
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administration of certain manufacturing resources, continuously coordinate each other by exchanging
their collaborative plans and achieve coherent schedules for current situation. CPE method has the
powerful ability to manage manufacturing dependency relationships and can realize the scheduling of
nonlinear process plan shop floors.
The remainder of this paper is organized as follows. In section 2 we review the nonlinear process
plan and related work. In section 3 we discuss the scheduling process of CPE in detail. Section 4
explains our simulation experiment and section 5 ends this article with some concluding remarks.

2 Collaborative Plan Exchange
Since MAMS defined the control architecture of shop floor and the contract net protocol solved the
task allocation problem, if there were a method for managing NLPP’ dependency relationships, the
scheduling problem of NLPP shop floors would be perfectly accomplished. To this end, we design an
intelligent real-time scheduling method named CPE (Collaborative Plan Exchange).
In CPE, resource agents generate their collaborative plans according to their local and
up-to-the-minute information and verify whether dependency relationships are satisfied by collaborative
plan exchange. Unlike off-line scheduling methods, the schedule of the manufacturing system is not
determined previously, but dynamically generated, exchanged and executed by resource agents in the
process of manufacturing.
2.1 Agents in shop floor
MAMS shop floor consists of resource agents and order agents. One resource agent would take
charge of one or some physical manufacturing resources and be responsible for the task acquiring,
planning and controlling of the resources. One order agent would take charge of one order and be
responsible for the atom-task generation, task allocation and execution tracking of the order. Fig.4 and
Fig.5 show the architecture of resource agents and order agents.
2.2 Atom-task
Different from LPP, NLPP do not designate subtasks because of its substitution relationship, which
puzzles task allocation. The authors put forward the concept of “atom-task” as basic bidding and
allocation unit. Atom-task is the minimal processing unit of NLPP and thereby is not in any direct
substitution relationship with other atom-tasks. An atom-task must be in accordance with one of the two
following conditions:
1) It is an operation and is not in direct substitution relationship with other operations.
2) It is an operation combination and all operations in this combination are in substitution
relationship.
The first job of order agents is to partition the NLPP and acquire atom-task lists (see Fig.6) to
prepare for the biding process.
2.3 Order priority
Product orders usually differs in importance and profit. And the urgency of orders is changing
during the manufacturing process. A non-urgent order may become urgent because of being laid away.
In order to take these factors into account, the heuristic index Equivalent Priority is designed to be a
property of an order. The equivalent priority for biding is calculated as follows:
max(Ti )
(1)
EP  Po 
Dt  St

EP is the equivalent priority, Po is order’s origin priority determined by system
manager to indicate the importance and profit of the order, Dt is the delivery time, St is the feasible
Where

time (possible earliest start time, namely the arrival time of work piece),

TN is the maximum of task

time quota sum of all possible processing route in nonlinear process plan.
After bidding and the arrival of work piece, the equivalent priority is calculated as follows:
TR
EP  Po 
Dt  S y

(2)

Where S y is current system time and TR is the sum of unfinished task time quota. Because
bidding process would remove the OR node (see section 3.4), the task to be complete were ensured after
bidding.
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The employment of equivalent priority makes that agents in manufacturing system can consider the
importance and latest urgency of orders simultaneously and consequently machine more important and
urgent orders first.
When an order arrived at manufacturing system, one corresponding Order Agent would be
generated to take control of the order. The Order Agent would dynamically change the order’s EP .
2.4 Bidding process and removal of OR node
After the atom-task generated, the order agent would start the bidding process by announcing each
atom-task and wait for bids of resource agents. Each announcement figures corresponding atom-task’s
property, such as machining type and time quota, and the order’s property the atom-task belongs to, such
as feasible time, delivery time and equivalent priority.
The main purpose of bidding process is not only choosing suitable resource agent for each
atom-task, but also realizing the load balance among resources and providing resource agents a
determinate task list so that they can generate their local schedule in the future.
In many researches, resource agents are required to submit their preserved time window for the
biding task as their bid and thereby every resource agents’ scheduling is determined by the bidding
process[29,30]. In this way, earlier arrived orders would occupy their wanted resource and later arrived
orders can only choose in the remained “time fragment”. Due date of later arrived orders cannot be
ensured and performance of the manufacturing system is not optimized. Moreover, the preserved exact
time window schedule is subject to disturbances’ attack and tends to lead to the invalidation of
subsequent arrangement[25].
In order to avoid these disadvantages of exact time window, realize load balance among resources
and avoid too many urgent tasks converging at one resource simultaneously, “Load Index”, instead of
exact time window, is designed to be resource agents’ bid in CPE and takes both resource’s load degree
and won task urgency into account. The load index of a resource is calculated as follows:

(3)
LI  MT   EPi   MTi
Where LI is the resource’s load index, MT is the resource’s actual processing time for biding
task (which is not the operation time quota specified in nonlinear process plan), EPi stands for
2

equivalent priority of orders that each the resource’s won and bidding task belongs to, and

MTi

stands

for the resource’s actual processing time for each won task.
When evaluating bids and awarding, order agents would choose resource agent giving the lowest
bid. In this way, tasks would be directed to more speedy resource, to fairly idle resource, and to
resources without many urgent tasks.
Order agents would only award one resource agent for an atom-task, reserve the corresponding
operation and discard other operations of the atom-task. The order agent still applies the lowest bid
principle to choose from several substitutable processing routes. Thus the OR node was removed and the
NLPP became an AND graph. The removal of the OR node gets rid of the task indeterminacy and gives
every resource agent a determined task list.
The bid-evaluating algorithm of order agents is summarized as follows:
Bid-evaluating algorithm
1) Choose winner for every atom-task and remove OR node in atom-tasks;
2) Find OR node in the NLPP, if there is none, go to 6;
3) Recursively Calculate each processing route’s bid sum in OR node;
4) Choose the route with lowest bid and abandon others;
5) Go to 2;
6) Award every winner of remained atom-tasks.
End.
In the AND graph, one atom-task has three kind of neighbour atom-task (see Fig.7): Preceding
Atom-task (the proximate upstream atom-task), Succeeding Atom-task (the proximate downstream
atom-task) and Concurrent Atom-task (the atom-task in concurrent relationship). For example, in Fig.7,
Task1 has two succeeding atom-task, which is Task2_1 and Task3_1, and Task3_1 has two concurrent
atom-task, which is Task2_1 and Task2_2. Accordingly, winners of these neighbour tasks are called
Preceding Agent, Agent and Concurrent Agent.
When order agents allocate a task to a resource agent, all of its neighbour tasks and neighbour
agents are also informed. This neighbour information would be recorded for the exchanging of
collaborative plan.
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2.5 Generation of collaborative plan
A collaborative plan is a resource agent’s schedule for one won task and it is also the next working
plan of the physical resource. If a resource agent has one or more won tasks, it would try to generate
collaborative plans for these tasks to finish them.
When a resource agent were idle or would be idle because current collaborative plan would soon be
accomplished, it would choose the most profitable task from its “planable” tasks and generate
collaborative plan. A planable task’s all preceding tasks have been finished or the only one remained
preceding task has been planned. Thus the finish time of the preceding task and the earliest processing
start time of this task have been determined and the generation of collaborative plan become possible. At
the same time the earliestprocessing start time of the task should be earlier than the planning deadline
because resource agents only generate collaborative plan for near future.
The profit index is designed to indicate how much the processing of one task would benefit
manufacturing system performance. The “profit” of one task is calculated according to the following
formula:
(4)
Pri  EPi SFTi
Where

Pri is the profit index of task i , EPi is the current equivalent priority of the order to

which task i belongs to, and

SFTi

is its shortest finish time (the time interval from now to finish,

may include the waiting time for the finish of preceding task).
By employing this heuristic index, more urgent tasks and shorter processing time tasks will be
chosen first. Idleness of subsequent resources could be prevented to some degree and the delivery of
urgent orders is considered preferentially.
A collaborative plan specifies the start time and finish time of the chosen task. The start time is the
later one of resource’s idle time and the earliest processing start time of this task.
The generation of collaborative plan is just before its execution. The possibility of disturbance’s
attacking is much more greatly decreased than the schedule determined at the bidding time and the
robustness of scheduling is greatly increased.
2.6 Collaborative plan exchange
After the generation of collaborative plan, collaborative plan exchange stage would be started to
verify whether the collaborative plan satisfied the dependency relationship or not. The interaction
process of this stage is shown by Fig.8.
The resource agent would send “CPRequest” message and the collaborative plan to all remained
preceding agents and concurrent agents (which are agents with unfinished neighbour task). If these
agents had related collaborative plans, they would verify the satisfaction of dependency relationships
and send a “Consent” or “Reject” message.
If all preceding agents and concurrent agents gave “Consent” messages, the collaborative plan had
passed the verification and could wait for execution. The resource agent would send “ConfirmCP”
message and the collaborative plan to all remained neighbour agents and they would record this
information. This information would help them know whether their own tasks are planable or not and
when they can start processing. If one agent gave “Reject” message, the resource agent would abandon
the collaborative plan and generate a new one later.
To get better system performance, the concurrent agent without related collaborative plan had a
chance to “rob” the collaborative plan. If the concurrent agent detected that the processing of its task had
much more “profit”, it would send “Reject” message and generate its own collaborative plan later.
After a collaborative plan was accomplished, the resource agent would send a “CPFinish” message
to all remained succeeding and concurrent agents and a “TaskFinish” message to the order agent to
inform them.
Every resource agent determines its schedule in real-time by the generation of collaborative plans
according to its local information, such as actual machining time. The collaborative plan exchange
insures that these work plans fulfil manufacturing constraints and share information with concerned
agents. The schedule of manufacturing system is formed by the accepted collaborative plan. At the same
time, system performance is optimized by the employment of heuristic indexes.

3. Experiment and Result
In our experiment, the manufacturing system consists of seven machines: lathe, driller, miller, borer,
precision lathe, circular grinder and internal grinder. Both precision lathe and lathe can do turning task.
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In this experiment, all machines’ actual processing time is the same as time quota although CPE is able
to deal with the different case.
There are 3 kinds of products and 5 orders to be finished, see Tab.1. All orders have the same origin
priority.
The inter-replaceable borer and internal grinder, circular grinder and fine turning shared tasks and
realize load balance by the induction of load index. The low-loaded precision lathe took over some
turning task (Task11.1 and Task12_of order1, Task32_1 of order4)to accelerate the finish of order. By
the induction of the profit index, resource agents choose tasks with short processing time first and the
idleness of following resources is avoided.
Experiment records make it clear that CPE can realize the dynamically choosing of processing
means and processing route according to the up-to-the-minute information and successfully manage the
complex dependency relationship introduced by NLPP.

4 Conclusions
NLPP records all possible processing means and processing routes and represents dependency
relationships among operations fully and accurately. The substitution relationship allows shop floors
dynamically to choose proper processing means and the concurrent relationship makes it possible to
dynamically arrange processing sequence according to the actual and current shop floor situation. The
permission of dynamically choosing processing means and processing sequence not only offers
manufacturing systems many opportunities to optimize system performance, but also get better
responsiveness. The remaining problem is how to realize them through scheduling.
However, the scheduling of NLPP shop floors is much more difficult because of its high complexity.
The present scheduling methods of NLPP shop floors are all “linearing-based” and cannot fully exert the
advantage of NLPP, which is dynamically choosing processing means and processing sequence
according to the up-to-the-minute shop floor information. The too earlier deciding of processing means
and routes would damage manufacturing systems’ responsiveness. At the same time, because the
scheduling space is greatly cut down when linearizing NLPP, the opportunities for optimizing
manufacturing systems’ performance is discarded.
Based on the previous researches of the MAMS and the contract net protocol, CPE is designed to
accomplish the real-time scheduling of NLPP shop floors. Up to now, CPE may be the first scheduling
method which can dynamically choose processing means and sequence and manage the dependency
relationship introduced by NLPP. But the problem is far from settled. More efforts are needed to seek for
better methods. Better responsiveness is an important advantage of NLPP, but how to measure
responsiveness and how to achieve better responsiveness is still remained to be study.
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Abstract：The scope of the paper is to identify the attitudes of Interdisciplinar Education that foster
consciousness expansion, enabling conscious choice of behaviour in relation to oneself, the others,
society and the planet. Through the exercise of inner creative perception, revealed through language and
pictures, independence and interdependence of living beings become evident, opening way for the
understanding of complexity and the rhythmical order of life. The new thought system can bring further
inner understanding of how to preserve harmony, both inside oneself and in the environment, building a
new code of ethics towards life, beyond regulations. The different fields of knowledge can benefit from
the new expanded counciousness of the human beings in the relations with others and the use of
resources for common purposes, in tune with the whole. The present work shares the reflections of two
researchers weaving their perceptions on creation and self knowledge as ways to foster consciousness
from an Interdisciplinar perspective.
Key words: Interdisciplinarity; Consciousness; Creation; Self knowledge.

1 Introduction
The ever increasing challenges that humanity has been facing expose evidences of the mistaken
methods and systems of exploitation of the material, financial and human resources in our planet,
becoming a threat to the future of life. The efforts taken in the past 50 years, through a more sustainable
view of life have produced regulations to comply with, which find enormous resistance on part of those
who do not become aware that our attitude in Life depends on how we regard the human being and the
world. Expanded perception seems to be an essential exercise, if we are to decide for new global ethics,
not anymore through conditioning which has long defined our behaviour. Being superficial, conditioning
is the least effective way to prepare anyone to cope with changes. We have long been deprived of the
opportunity to become aware of our way as human beings, and our connectiveness with all forms of life
sharing a common intelligent system. What can be done?

2 Development
2.1 Reflections by christine syrgiannis from the group of studies and research on inter /
transdisciplinarity
Interdisciplinar Education regards the plenitude of the human being and offers the opportunity to
find out the own Ethics and Easthetics, as an ever evolving process. It is in this perspective that it can
contribute develop awareness expansion for a new attitude in life. It is in agreement with Jung's idea
when he answers the above question: “Become what you have always been. ...that is, whole which we
have always been without knowing.”
In Stephan Hoeller's extracts on Jung’s Gnosis, he tells us that Jung considered that 'each human
being is an explorer opening a way along a thick forest. The established systems and forms of
knowledge can not do more than put some signs and show routes that have been explored taking to the
margin of the forest, where the solitary task of the exploration starts'. Interdisciplinar research under
Ivani Fazenda, has revealed that 'this solitary task' is diving into the inner perceptions, which can help us
detect meaning.
It is 40 years since the researches in Interdisciplinarity were started. In March 2014 we had a new
book published: Interdisciplinarity: thought, research and intervention, by Ivani Fazenda, with
abridgements of dissertations and theses of 39 researchers of the Group of Studies and Research on
Inter and Transdisciplinarity.
Meaning guides the construction of the proposals. It is the organizing factor to bring coherence among
thoughts, actions, expression and feelings, along a maturation period, with respect, loving attitude,
humility and unattachment which allow for constant calibration of the process, while theory and
practice become a whole, in permanent reorganizing flow.
As the teacher / researcher experiences all that, he / she can encourage the student’s permanent
development, according to Pineau (2003), involving the hetero development – in the relation
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teacher/student; auto development – awareness of the own self; and eco development – in relation to
the environment, in the particular field of knowledge.
Having been devoted to English language expression for Personal Development, in connection to
scholars and professionals of different fields, for presentations and proficient writings, I regard myself
as a mediator between knowledge and the being - from creation to written / spoken expression of
proposals. Creation starts when we expand the perception on a particular topic, while some words
or pictures are recorded. Some time is devoted to this stage. Consciousness is turned inside in a
receptive, open attitude, allowing for inner sensors activation, moving innate knowledge. Then, by
looking at the words registered, awareness rises on how the topic is perceived: perhaps through verbs,
nouns, adjectives, adverbs.. Correlation of the words / pictures lets meaning emerge. We get into the
realm of our creative capacity. Spoken expression finds way through the words registered, while the
meaning is revealed rhythmically. It is as if each word shows the beat of our thought, in a rhythmic
design, which flows like a wave, organizing and reorganizing itself, through sentences now, seeking to
express meaning more clearly. We are the director of the process.
Turning awareness outside, perceptions can be shared in group, registering any other words
which seem to bring insights. Intervention here means offering the possibility to make silence, so that
conscious attention is in the moment: the outside will be enlightened by the inside. We can see that
knowledge is being created on the specific topic. Creation is revealed through the meaning of the
connections. The whole process from creation to presentation is fully described by Syrgiannis (2013).
This intelligence revealed through the connections can be understood as Love, according to how
Erhyximaco described it in the Dialogues by Plato in the Symposium. Being a doctor and a
phylosopher, Erhyximaco stated his perception of Love, by saying: “ Eros is a great and admirable god
who reigns over all the human and divine things. One Eros reigns over what is sound; another on what
is ill. The doctor's wisdom consists in making friendship rise in between the biggest reciprocal
enemies in the human body,... cold and hot, bitter and sweet, dry and wet..and establish mutual love in
between them.”
Erhyximaco extends the empire of this god to gimnastics, agriculture and Music. He understands
that “harmony results from opposite elements on which agreement is stablished. Rhythm is born out of
short and long notes, which were opposite first, and then were placed in accordance ….creating love
and concord in between them”. He emphasizes that the organization of the seasons in the year are under
the influence of these two gods: the Eros of order and the anarchic Eros. He concludes that: “The power
of Eros is multiform, immense and universal, but it is when he seeks for good through wisdom and
justice, in us and in the gods, that Eros manifests all his power and provides us perfect happiness,
making us able to live in society and allowing us to live in peace with the peers and the ones who are
superior – the gods.
It is the loving attitude that allows Education to open space for creation from inside out, enabling
the development of awareness on the importance of harmony in the relation with the own self, the
others and the environment. Justice and wisdom derive from this love based attitude towards a pro
active choice of ethical use of resources, taking into account the balance of all those involved in the
system. Then, it becomes easier to share Capra’s perception (2001, p. 233): “The image of the
Universe as a machine has been replaced for a dynamic, interconnectd whole, whose parts can be
understood as patterns of a cosmic process.”
In this process of creation, consciousness of the self in tune with the whole emerges as a present. It
cannot be produced: it cannot be controlled. An environment of mutual trust and respect to the inner
time of each one is essential for ll that to take palce. Just as we do not make an orange, but plant the
seed and water it, each one turns into what he / she has always been, to later become aware of it. It
reflects the Power of Life!
The Power of Life
The Power of Life unfolds in three ways
Will, Love and Mind; Will, love and Mind.
The Power of Life unfolds in three ways
Will, Love and Mind; Will, Love and Mind
You know, Life is made of Laws,
Its own Laws to show;
Alone will, love and mind
Can only take you around.
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But, if you’re tuned with Life,
Love will be a tide...
But, if you’re tuned with Life,
Love will be a tide...
And, if you are in tune now,
You’ll see, you’ll see
How all that unfolds now
You know, Life is made of Laws,
Its own Laws to show;
Alone will, love and mind;
Can only take you around.
So, be aware to be in tune
and be part of the sea,
Of the renewed sea, soon
Of the renewed sea, soon
Of the renewed sea... the sea of Life!
2.2 Reflections by professor ruy cézar do espírito santo – leader of the group of studies and
research on interdisciplinarity and spirituality
Interdisciplinarity is, certainly, one of the safest advancements in the field of Education, in tune with
the other Sciences. As the vision of unity or interconnection of life as a whole becomes patent,
Education could not remain fragmented or treat the contents in an isolated way.
As emphasized by Prof. Ivani Fazenda, in her vast and pioneering writings on the topic,
Interdisplicinarity is related to the posture of the educator when facing the universe of knowledge. I
would add that such posture will lead the educator to the awareness that the discipline is just an excuse
to link the classroom to the universe. In fact, such posture means deep consciousness of the unity of
knowledge and its unfoldings in the educational process.
The kind of education found in most of the schools is still close to what Paulo Freire called ‘banking
education’. Such educational line, which is fragmented and focused on content, still exists as a
consequence of lack of self knowledge on the part of the educator, as well as unawareness of the Unity
of Life.
Paulo Freire insisted on the famous point that it was necessary to ‘make people conscious before
litteracy’. In other words, if we do not develop the consciousness of the educator, in the sense of a view
of knowledge as a whole, together with deep consciousness of the self, education remains in the level
Freire called ‘baking education’, implying there is no space for self knowledge which, according to
Sokrates, is the ‘beginning of wisdom’.
Ignorance of the self leads the human being, in this case the educator, to a process of individualism,
which does not only 'isolate' him/her from life as a whole, but also drives to the perception that 'his / her'
discipline is something distinct and unique, 'which only he understands'... An egocentric consciousness
of Life.
The via of self knowledge will lead the educator, in this case, to an ever expanded view of his / her
connection with universe and, in particular, with the Other. Therefore, one of the consequences of
following such a way is the interconnected view of Knowledge.
Two aphorisms by Sokrates help understand this point better: “Know Thyself is the beginning of
wisdom” already mentioned above, and “a wise person is the one who knows that knows nothing”.
Indeed, one of the biggest dramas of the educator is to think that he / she ‘knows everything’ on the
content of the discipline, and in front of the ‘ignorant’ students, he / she, as the owner of truth, will ‘pour’
such content in the classes...That is the root of focus in content and fragmentation of knowledge.
The possibility to overcome that posture lies in humility on the part of the educator in assuming that
he / she ‘knows nothing’, being together with the students an ‘eternal learner’. Such posture is the
beginning of what interdisciplinar attitude and consciousness will be.
One of the pedagogies which developed an interdisciplinar practice was Waldorf Pedagogy, which
seeks to associate the contents with distinct Art forms of expression, leading the learner to a wide view
of himself / herself and the world. In fact, it is an initiation to self knowledge, as, one of the biggest
prisons a learner can experience is feeling reduced to a single form for expression: strictly rational
writing. Poetry, drawing, Music, acting and other forms for expression are, therefore, excluded from
their life..
More than once, I experienced a significant fact on what I am saying, with my students at PUCSP:
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when they were asked to express a certain content through a drawing, the answer was: - “But I can not
draw!” when questioned if they had not had Arts at school, the invariable answer was: “Ah! But Arts
was not formally evaluated”...
That is, education limits human beings to one single form of expression: strictly rationalistic which
stops them from having a broader view of their creative potential, be it for painting, singing, drawing,
acting and others. The answer “it is not formally evaluated”, as referred to above, shows the present kind
of education Freire used to call ‘banking’, because it is the number, the mark that ‘matters’. It will be
important here to point out that this is not ignoring the importance of evaluation, but rather, to call the
attention to other forms for evaluation as for example, asking the student: “What have you learned this
month”? (or in a period of time in which a certain content was developed). Such a question can be added
to others, like: “What was more difficult?”, “Why?”, “What was easier?”, “What did you like best?”.
Anyway, open a dialog with the student about the teaching – learning process and not conduct student to
the so called ‘memorization’ in order to have a ‘test’... I have no doubts that in the future, tests and
marks will become a ‘dinossauric’ way to see teaching.
This broad vision of the own potential, resulting from dialogical forms of evaluation will take the
learner, not only to the preparation for interventions in the world, but also lead to the indispensable way
to self knowledge.
One of the first steps towards interdiscipinarity will be the awareness that any content is interwoven
by the universe of Arts. It will connect reason and emotion to the body, in the artistical expression
chosen. It will also be the dawning of true spirituality as the creative aspect of the being is perceived,
and with that the way to transcendence. Content will have to be brought to students as part of greater
knowledge where all contents meet. The educator will become conscious of a wise statement by Teilhard
de Chardin in his masterpiece '”The Human Phenomenon”, when his says thats “after long time covering
the way of analysis, the human being finally reaches the enlightening synthesis.” This statemant by
Chardin in the first half of the XX century is a prophecy of what it would be, among other perceptions,
interdiscipinarity or transdisciplinarity.
Recently, Fritjof Capra, author of the important book “Mutation Point”, which implies in this vision
that science brings to us– the unity of life – wrote another book called “the Web of a Life” revealing this
perception that science has nowadays of the connection of different kinds of knowledge.
Another author who covered the topic in a unique way, although not very known, was Milton Greco
in his book “A Human Adventure between the Real and Imaginary” when, on page 118, he shows what
he understands as a cybernetic view of reality – the presence os 14 subsystems behind any topic or
content studied.
I shall enumerate the 14 subsystems relating them briefly, owing to the summarized nature of this
article, with the kind of education experienced in this school practice. The approach below has the
purpose to exemplify how any science, in this case Education, can and must interconnect the different
forms of knowledge to reach a desired level of consciousness of reality.
It will also show the importance of a conscious attitude of being open to the wholeness of
knowledge and its fundamental link with interdisciplinarity which is the result of awareness of the
wgoleness of knowledge, taken as its starting point.
1) Next of Skin
Among other possibilities offered by the subsystem, is the focus on issues related to the families of
origin of the students, who are part of the pedagogical relantionship, in order to better understand the
problems brought by the learner in the day by day life. Besides that, the subsystem seeks in History for
the roots of the pedagogical didactic process and of Education itself.
2) Sanitation
In this item, doors will be open to the issues concerning the health of the students or the importance
of a vision of Education linked to health. The physical posture of the students who remain sitting for
long hours or accidents resulting from excess of typing can be issues to address, too.
3) Maintenance
In this subsystem, the relevant aspect among other possible ones, is the issue of nurishment of the
students. Food should allow for a state of fundamental health for the school activities, with attention to
the evidence of the so called desease of ‘obesity’ which is so present among young people.
4) Loyalty
With this expression, the author seeks to face the issue of the affective relantionship of the people
involved in the topic. In our case, it would be the essence of the pedagogical relation, that is, respect,
affection and receptivity offered by the educator to the student. It is important that such issue is not only
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treated as a formality, but rather, that its essence is discussed as a part of the learning – teaching process.
Our Master Ivani Fazenda with her warm hug, includes such subsystem in her classes...
5) Leasure
This system refers to what is ludic, pleasant in the pedagogic relation. In other words, it would be
recovering the presence of joy, both in teaching and learning.
6) Communication
This subsystem refers to the conditions of communication in the pedagogical relation, concerning
the understanding of the teachers’ speech, the material used to convey such communication, surely
encompasing the technology brought to education, together with a critical vision for the use of midia –
TV, internet, video-games – by the students and even the teachers.
7) Pedagogy
This would be the axis subsystem of the topic studied, that is, what the content is aimed at by the
pedagogical relation, which are the objectives, what the didatic progress is, and related questions. We
should be aware of the origin of the term ‘educate’ from ‘educere’, which means ‘take from inside’, so
often conducted throught activities which ‘bring from outside’.
8) Asset
This subsystem is related to the economic issues involved in the pedagogical relation, such as,
how much the students pay or spend to study, or how much the educators get in their job, or still in what
state the school asset is.
9) Production
In this item, the final objectives of the pedagogic relation would be discussed; what targets are to
be met? perhaps prepare students for university entrance tests, or perhaps open space for the effective
potential of the students, like artistic, for example. The film “Society of the Dead Poets” discusses this
topic. Surely each of the subitems mentioned will provide an immense range of reflections in each
field, taken as a starting point. The possible questions raised above have the purpose to help awareness
on the issue and not limit the number of insentions in each subsystem.
10) Religiousness
What is the place of religiousness in the pedagogic relation? A possible answer could be to allow
the students realize that in world nowadays, it is very important to respect each other´s religious belief,
or even atheisim; unveil to the students the advancements in various sciences towards transcendence,
regardless of the religious belief; show the relevance of an ecumenic attitude facing the various
Traditions. I often share with my students the perception that spirituality, which stands behind
religiousness, implies the perception of the capacity of the human being to generate joy, beauty and love.
When doing research on some topic, my students are requested to devote in groups to different
dimensions: physical, emotional, rational and spiritual. When working on the topic sexuality, some
students were surprised with sex in the spiritual level. I answered that it is the capacity of the human
being to produce joy, beauty and love throught sex. I realize these issues are extremely relevant,
whatever the starting point of the educator is.
11) Security
As the name shows, this subsystem is related to the local security where the pedagogical relation
takes place, as well as the external security, particularly the surroundings of the school.
12) Policy
This subsystem concerns the examination of how the educational policy regards the pedagogical
relation nowadays; what the relationship between the school and the educational policy is, and what
posture the educators and students have in this reality. I emphasize that each topic will be open to
creativity, both on the part of students and the educator.
13) Laws and Regulations
In this case, laws and regulations that influence the pedagogical relation will be examined, from a
broader perspective, to the internal, more specific regulations of the school, such as student’s failure or
approval.
14) Precedence
This word was used by the author to refer to issues related to prejudice: racial, sexual, economic or
another. They constitute a fundamental aspect of the educational process involving inclusion.
15) Ecology
This was included by me, as I consider that nowadays it is imperative to consider this issue, not only
in the pedagogical relation, but in any topic of discussion.
Surely , the above table of subsystems can be reduced or expanded, as some topics are very close

·1558·

Proceedings of the 11th International Conference on Innovation & Management

and can be treated together, while others cam be included, as I have done with the issue of Ecology.
Even determinology can be adjusted to make understanding easier, as I did in subsystem this 6,
calling it communication.
At the moment we realize that any topic is necesserarily related to the fifteen subsystems, we
awaken to what Capra calls ‘The Web of Life’. Interdisciplinarity will therefore be the posture of the
educator who first regarded him/herself in the physical, emotional, rational and spiritual dimensions and
then, realized the whole reality is interconnected in the multiple aspects thats compose life. It is worth
observing that each subsystem already points out to the connection of the studied content with all the
quest for broader konwledge.
In fact, what Paulo Freire called ‘becoming conscious’ is what leads us in our quest for true
knowledge, and is surely related to the perception of a ‘living world’ as refered to in the above
‘subsystems’.
Developing a process of growing consciousness of the reality which surrounds us will always imply
in what the other author devoted to this issue, Teilhard de Chardin, used to call process of
‘conscencialization’.
To conclude this brief reflection, it is worth saying that the interdisciplinar posture which starts with
self knowledge will be a permanent quest of the educator, rather than a ready made and defined dogma.
Thus, the subsystems presented here represent a didatic possibility turned to interdiscipinarity, being
only one of the possible ways in the context examined here.
In order to better ilustrate this conclusion in a coherent way with my point, I close this reflection
with a poetic writing, aiming at another strategy for the awareness of the topic.
Interdisciplinarity
There is no definition
There is no word
There is no concept
There is perceptions
Intuition
Emerging wisdom
Diving deep into reality
Beyond concepts
Words
Rationalism
Realize the unity of knowledge
The meaning of movement
The perenity of transformation
And the instant of consciousness
Try to define this instant
Find its position in the paper
Writing about it
Is poem making
It is letting yourself go in the infinite space
In the cosmic dance
In the relativity of time
Seeking to know...

3 Reflections and Beyond: Towards Transdisciplinarity and the Holon
Approaching knowledge as an open ended process allows for meaning at the ontological,
epistemological and praxiological levels to be more deeply understood, as it emerges out of correlations
in a friendly relation with oneself, the others and different fields of knowledge. We feel ressonance with
Basarab Nicolescu (2010), when, among many possible definitions, he regards Transdisciplinarity as an
approach to inquiry beyond dualism, integrating the knower and the process of knowing, proposing a
new type of intelligence that reflects a harmony between mind, feeling and body. In this point, we add
spirituality.
As pointed out by Jung, where individual development is required – uniqueness being its
characteristic – all the methods must be abandoned. Therefore, the process requires freedom to be
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experienced internally - in the subjective way, and externally - in an objective way, sharing with
different scholars when common things appear.
The metaphor of the irrational phi number (1,61...) - a proportion of the side of the star in a regular
pentagon by the side of the pentagon, found in the unfoldings of Life, shows that Life has a common
intelligence. It can be associated to our innate ability to approach it in our inquiries, in an infinite way.
The moment we want to control our reflections, their flow stops, and turns to a report on them, as the
flow takes place in the 'now'. Different levels of perception and different levels of reality, can be
accessed as we bring subjectivity together with objectivity. Nicolescu (2010) clearly states that when
objectivity was chosen as the supreme criteria of Truth, the consequence was the death of the Subject –
the price to pay for objective knowledge , in which, Science developed without Theology, Philosophy
and Culture with the danger of self-destruction.
The perception that we are simultaneously part and whole – the holon – concept used in the Integral
Theory by Ken Wilber, encompasses our subjective – interior perception, together with our own exterior
perception , as well as the collective interior perception – unitary consciousness and the external
collective perception, which is the social one. The holon can not be contained, just approached infinetly.
Nicolesco (2010) adds to the Objective an Subjective perceptions, a Third Element, which will bring
a wide dimension to knowledge, as developed below:
“In Pre-Modernity the Subject was immersed in the Object. Everything was trace, signature of a
higher meaning. The world of the pre-modern human being was magical.
In Modernity, Subject and Object were totally separated by a radical epistemological cut,
allowing in such a way the development of modern science. The Object was just there, in order to be
known, deciphered, dominated, and transformed.
In Post-Modernity the roles of the Subject and Object are changed in comparison with Modernity
and are reversed in comparison with Pre-Modernity: the Object, still considered as being outside the
Subject, is nevertheless a social construction. It is not really “there”. In looks more like an emanation of
the Subject.
Transdisciplinarity leads to a new understanding of the relation between Subject and Object.
The Subject and the Object are, like in Modernity, separated but they are unified by their immersion
in the Hidden Third, whose ray of action is infinite.
The transdisciplinary Object and its levels, the transdisciplinary Subject and its levels and the Hidden
Third define the Transdisciplinary Reality'
An enormous universe of research is open within this view, for the human being regarded as whole.
This was confirmed in Prof. Ivani's recent meeting with Prof. Nicolescu in France in May 2014.

4 Conclusions
Bringing Subjectivity back to the realms of Science, represented a crucial point for the future of
Science
The loving eyes who see holon in each one, have been aware of holon in themselves, first.
Despite the fact we have always been whole, we benefit of it as we become conscious of that
dimension.
How we see the human being and the world affects everything we think, our feelings, actions and
interactions.
The border line between Inter and Transdisciplinarity is narrow, as one leads to the other.
The awakening for the spiritual being is inevitable in the process of consciousness expansion.
Education will regard knowledge as an ever evolving process where teachers & students are actively
involved.
Interdisciplinarity helps develop expanded awareness of the self, the others and the world, helping
people take a conscious decision on their participation in life, building new Ethic and Aesthetic, out of
the self-destruction danger.
Prospects towards consciousness of holon seem to bring us back to interaction with harmony in Life
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a means of acquisition of knowledge, especially in university training courses, considering that
contemporary society needs, increasingly, professionals with an efficient technical knowledge for rapid
and safe insertion of these professionals in the labor market.
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1 Introduction
Education today is making widespread use of technicist methodologies as means to build
knowledge, particularly in higher education courses, considering that the modern society needs
professionals with enough technical knowledge to a rapid and safe insertion in the labor market.
Given this fact, higher education, in order to meet this demand, enables the individual to act in a
particular area (medicine, engineering, law, mechanics, etc.). This way, curricula that emphasize the arts
as a way of improvement and development of an individual are left aside in favour of a pedagogical
commitment that meets more closely the political and economic interests outlined by the contemporary
world. Globalization and technological change have contributed immensely to the adoption of this
pedagogical style. Even College Courses of Arts (Bachelor and Undergraduate) also pass on knowledge
to their students that favor the formation of an artist and the making of Art.

2 The Technicist Methodology
Akiko Santos (LIBÂNEO & SANTOS, 2005), analyzing the various existing pedagogical theories
today, reveals that the technicist pedagogy in addition to adopting a philosophy of education indicated
by the prevailing socio-economic system, seeks a rational education, founded on the objective neutrality
of science and the impersonality of the teacher. In this mode, there is an exclusive concern with
professional technical training; the teacher does not have to worry about the philosophical
contextualization of knowledge to be taught, only its immediate context. This teaching model
emphasizes the technique; the teacher is considered as knowing enough or all, without further
questioning or deepening knowledge as a whole.
Thus, deviating from this formula, there have been many pedagogical theoretical discussions that
have been checking which educational objectives and skills that this learning must achieve; the concept
of knowledge as a network of relationships; the principle of no hierarchy of knowledge; the macro social
interests prevail over social micros social ones (SANTOS, 2005, p.75-9). One can perceive in this
narrative how the Arts are far from the kind of teaching we have been envisaging having. In the same
publication Libâneo reports the three measures that are important for efficient pedagogical action today:
a. Pedagogical practices that imply decisions and actions that involve the human destiny of the
people, that ask for projects that make clear explicit direction of meaning of educational action and
explicit forms of the pedagogical act;
b. The non-globalizing analysis of the educational problem, i.e., to the external factors of the school
environment it is necessary to aggregate educational resources, tools for mediation that are t the devices
and methods of education and teaching (didactic);
c. The understanding of educational practices as a complex activity, since they are determined by
multiple relationships that require the support of other fields of knowledge (LIBÂNEO, 2005, p.21-2)
He admits that modern pedagogical theories, despite numerous and very specific ones, have
characteristics that need to be reassessed. In this sense it is important for the educator to review the
concepts that convey the accentuation of rational, scientific, technological activities as objects of
knowledge and pedagogical performances that convey the knowledge and modes of action of an alleged
universal culture that must be communicated to new generations and recreated continuously, in order to
obtain continuity.
It is important for teachers of today not to accept as a fact beyond dispute that individuals have a
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basic human nature, arising out of universal basic rights and that they, as teachers, are the legitimate
representatives of that culture, therefore, they must help students internalize universal values, either
through direct educational intervention or the clarification of values on a personal level (LIBÂNEO,
2005, p. 25).
One can easily notice that, due to the fact of having given too much attention to reason that geared
teaching and learning to scientism, the modern pedagogical theories stifle feelings, imagination,
subjectivity and freedom. The accumulation of scientific and technical knowledge brought by modernity
gives rise to diverse disciplinary fields, however, this knowledge remains isolated, fragmented, ignoring
the group to which they belong and the meaning that is intended for them in the sum of knowledge.
Culture, economics, politics, system of values and human personality are studied separately, in a
fragmented and dissociated form, contrary to the greater meaning of Education:
We educate at the same time to the subjectivity and socialization for autonomy and social
integration, social needs and individual requirements, for reproduction and for the active appropriation
of knowledge, for the universal and the particular, for insertion in social and cultural norms and the
review and production of innovative strategies. This requires open doors for analysis and integration of
concepts, obtained from various sources - cultural, psychological, economic, anthropological, symbolic,
from the viewpoint of complexity and contradiction, without losing sight of the humanizing dimension
of educational practices (LIBÂNEO & SANTOS 2005, p.23).
To Libâneo changes in pedagogical action are more than necessary, considering the set of social,
cultural and economic conditions that are affecting all levels of social life. Given this fact, for a
pedagogical theory to be efficient nowadays it should consider:
Changes in the industrial production process linked to scientific and technological advances,
changes in the profile of the workforce, intellectualization of the production process;
New information and communication technologies, expansion and dissemination of information,
new forms of production, circulation and consumption of culture, collapse of the division between
reality and image, art and life;
Changes in ways of doing politics: disbelief in more conventional forms and the emergence of new
social movements and individuals, new social and cultural identities;
Changes in the paradigms of knowledge, sustaining no separation between subject and object, the
social construction of knowledge, the non-made absolute character of science, the accentuation of the
language;
Rejection of major theoretical systems of reference and key ideas formulated in the Western
philosophical tradition, such as the essential human nature, the idea of a collective human destiny and
that we may have ideals that justify our action, the idea of social totality (Ibid , p. 26-7)
This new reality requires a pedagogical act that relativize scientific knowledge and makes the
individual a protagonist in the construction of knowledge in general and society; It admits that all
cultures are of equal value, a factor that will prevent the homogenization and cultural domination; it
projects an individual who needs to rediscover the unity of knowledge and social practices; a reality that
preaches that individuals are socially constructed and thus form their own identity, not holding a
universal human nature as outlined above; a reality that assumes that educators should help students
construct their own evaluative frameworks from their own cultures; a reality that sets as values to be
cultivated: diversity, tolerance, freedom, creativity, emotions and intuition (ibid. p 27-8.).
The same principles should be present in art education. However, some of these values and
fundamentals were aggregated into a technicist based musical education.

3 Arts and Human Development
The educator Maria Candida Moraes also reveals how important it is to remodel the current
education, considering that the contemporary world works in network:
Reality and the world, being entangled as a structurally and functionally wholes, also reverberate
and affect teachers' work, curriculum planning, the processes of teaching and learning, the roles of
students and teachers and the dynamics of the educational infrastructure. At the same time, they require
new competencies and skills to continue learning throughout life. In this tangled world, it is important to
learn to live / live with differences, understand the diversity and adversity, to recognize the plurality and
multiple realities, to have openness, respect and tolerance towards ways of thinking, to be yourself,
recognizing the other. (Moraes, 2008, p. 15-6).
Supported by principles of quantum physics and by a model of transdisciplinary education, the
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author believes that knowledge is established in the dynamics of relationships that are formed between
the subject and the object. This attitude requires new patterns of listening, the sharpening of perceptual
channels and a multidimensional dialogue between the subjects involved:
Along with the Uncertainty Principle, Quantum Physics has further reinforced the impossibility of
determining how an experimental situation will present itself to the point of interference of the observer.
It was found out that the scientist can no longer stand aloof from the object to describe the mechanisms
of nature and that it would not be possible for him to eliminate the observer but to reintegrate him to his
subjectivity and helping him to restore his dialogue with nature (ibid, p. 35).
By saying this, the author admits that for a future education, it is important to adopt the following
teaching behaviors: contextualization, the dialogue between theory and practice, the integration of
thinking, feeling and body and to reconnect the individual with society and nature. In this light, artistic
expression has the leading role of externalizing emotions and feelings, often unspeakable:
Prings to awareness internal aspects to be reflected and can be resources for self-knowledge. By
focusing on the development of a work of art students work creatively in a recursive dialogue with
himself. It is therefore one more space dedicated to coexistence with oneself (Ibid, p. 272).
Moraes, based on the Theory of Autopoiesis of Maturana and Varela, admits that when human
beings get in touch with their emotions, feelings and their inner values, they are nourished by the
currents of energy that circulate their bodies. The emotions and feelings create operational areas that
influence human actions and reflections and may exacerbate or complicate the ability of learning,
encouraging or restricting the field of action of the learner and the operating his intelligence. Thus, the
emotions and feelings can expand or restrict the operational capability of individuals, as regards the
possibilities of reflection and of acting. It is then up to the educator to create alternative spaces to
reflection and action. Nice, cozy, creative and non-competitive spaces "emotionally healthy spaces that
value the continuous MAKING, in continuous dialogue with the HUMAN BEING. Leveraging the
MAKING, we will also be enhancing the BEING” (Moraes, 2008, p. 165).
It is observed in her writing, the importance that Moraes intendeds to have to arts education. She
admits that working with learning contents, with multisensory learning dialogues that use different
languages and stimuli - such as visual, musical, verbal, tactile, kinetic, among others - promotes playful
and empathic synchronization among teachers, students and worked contents. These multisensory
dialogues help and facilitate the understanding of human multidimensionality by the learner (Moraes,
2008, p. 166).
Joaquim Antonio Severino (2011) admits that a university education to be effective, must work the
epistemological dimension of knowledge, the technical dimension and the ethical-political dimension,
since our society incessantly walks towards a sensitive mechanization. This aim can be achieved by
inserting a philosophical sense in education and an interdisciplinary practice that should be adopted by
both public policies and systems, such as the Higher Education Institutions and teachers and to be
shared with students.
In turn, the educator and researcher Ivani Fazenda, in several publications has been continuously
reiterating the importance of an education grounded in interdisciplinary practice, in the ongoing
dialogue established in all school dimensions and with the learner in order to decipher together the
things of the world which these pairs are participating.
Both researchers, Ivani Farm and Antonio Joaquim Severino, think education needs to be
fundamentally a training investment in the human being, be it in the particularity of personal
pedagogical relationship, be it under the collective social relationship at all levels of education and in all
areas of knowledge.
In this sense, the sensitizing effect of art education should permeate higher education, be it in
training courses for teachers and be it in vocational training in order not to have any spreading of any
artistic learning devoid of function, meaning and usefulness in society. It should be prioritized at all
stages of education, from early childhood to higher education; it needs to adopt a formative and not just
a technicist curriculum content, and meet social and cultural needs of a particular society, having its
objective clearly shown to assist society in the evolution process.
Howard Gardner in his publications (1994, 1997, 1999) has been concerned with demonstrating the
benefits arising from a sensitive artistic education for humans. Anxious to investigate the functioning of
human intelligence, the processes of perception, creativity and mechanisms of symbolization, he sees in
the learning of the arts a chance for the individual to develop cognitively in multiple dimensions.
The educator João Francisco Duarte Jr (2010) also sees in the learning of the arts an infinite
possibility of a sensitive enhancement of human beings. For him human sensitivity is the ability to
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perceive and organize stimuli coming from both the external world as from his own body. Feeling for
him is the most basic cognitive process, and from this basic principle, the origin of our sensible capacity
of building abstractions and meanings that we rise every day and try to maintain throughout our lives.
He admits that the human being is composed of highly organized and tangled interdependent processes
that blossom ways of wisdom and knowledge at all levels, from the order of biochemical substances that
carry genetic information on chromosomes, to more specific thoughts of a particular scientific or
philosophical mode.
Each portion or layer of our body exhibits its peculiar form of knowledge, articulated throughout
our body that defines us as existence. So there is no human knowledge without the active, conscious or
covert involvement of our sensitive processes. This perspective is relevant to any type of education, to
know and develop the various categories of knowledge possible to us, from the most basic corporeal
sensitivity to the higher abstract thought. In this process, Art is of utmost importance.

4 Conclusion
With the thoughts of those authors it becomes clear that the importance of inserting sensitizing art
content in all levels of education, as a way of developing individuals as a whole.
We hope to have demonstrated the importance of inserting of the ‘artistic languages’ as a sensitive
process at various levels of educational training. Both children and young people should receive basic
education sensitive learning in arts to better express their emotions, to understand more fully their body
language, to act with subjective contexts that involve cognitive practice. Likewise, the inclusion of the
arts in many high level courses, assist/help human beings, under a cognitive, psychological and
corporeal perspective, take advantage of these endless possibilities, offering healthier individuals able to
express themselves, their skills and abilities to society.
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Abstract: The maternal delivery-care services in Bangladesh are not optimally available and are often
underutilized; especially in the rural areas, where high maternal mortality due to lack of access to
professional delivery care. In this research study, an attempt is made to investigate the determinants
associated with the use of maternal delivery-care services in a selected rural area of Bangladesh. In total
360 postnatal mothers who visited the Expanded Programme on Immunization (EPI) centers were
randomly selected with the objective to obtain explicit information on various socio-demographics and
practices on delivery-care services. Among the respondents it is estimated that about 76% were literate,
22% were from the poorest socioeconomic class, 62.5% were utilized ante natal care (ANC) service,
80.3% were delivered their babies at home and 66.4% were felt that home delivery was comfortable. A
considerable percentage of maternal deliveries (50.6%) were attended by traditional birth attendants.
The results from this study reveals that the determinants like educational level of the mothers, living
children, access to mass media, wealth index, antenatal care use and number of ANC visit had a positive
significant (p<0.001) effect on the place of maternal delivery-care. The results from binary logistic
regression analyses also showed that education of the mothers (p<0.05), living children (p<0.002),
access to mass media (p<0.02), wealth index (p<0.05), antenatal care use (p<0.001) and number of ANC
visit (p<0.001) are the important correlates of maternal delivery-care. It is suggested from this research
study that the policy makers and health planners need to target, plan, and improve utilization of maternal
delivery care services through a combined effort of increasing awareness to avail skilled care and mare
the services more accessible with better quality to the rural women of Bangladesh.
Keywords：Determinants; Maternal delivery-care; Health services; Rural area; Bangladesh

1 Introduction
Several studies were conducted both in developed and developing countries where there is growing
concerns to the importance of need to birth delivery assistance from a trained and well-equipped
provider to reduce maternal mortality of babies [1, 2, 3]. It is also noticed based on ecological and
historical evidences that in European and Asian countries, health professions with midwifery skill were
considered the key factors to decrease maternal mortality [4]. The Netherlands, Norway and Sweden are
considered as the low mortality rates in the 20th century which was the result of an extensive
collaboration between physicians and skilled midwives [5]. Similarly, Malaysia, Thailand and Sri Lanka
reduced their maternal mortality rates 50% within ten years by increasing the number of midwives in the
1950s and 1960s [6].
We know that customer satisfaction is probably one of the most frequently measured marketing
constructs. Safety of mother and new born even after the pregnancy period depends highly on delivery
care and place of delivery during pregnancy. Insufficient care during delivery is largely responsible for
maternal and infant deaths that occur just before or during delivery.
Although most pregnancies end with the birth of a live baby, on many occasions, childbirth is a
time of pain, fear, suffering, and even death. Almost all maternal deaths occur in developing countries [7],
where the majority of women deliver at home without skilled birth attendant. These mothers are at
increased risk from unpredictable obstetric complications, often ending in death either at home or after
transfer to a health facility [8, 9]. Pregnancy and childbirth related complications are among the leading
causes of maternal mortality in Bangladesh [10]. The health and family planning program of Bangladesh
has made remarkable progress in the last two decades as evident from the decline in rates of maternal
mortality-the death of women during pregnancy, childbirth, or in the 42 days after delivery, but the
maternal mortality ratio (MMR) remain very high (194 maternal deaths per 100,000 live births) [11].
The majority of maternal deaths and disabilities occur suddenly and unpredictably between the
third trimester and the first week after the end of pregnancy due to hemorrhage, sepsis, and obstructed or
prolonged labor [12]. Women and their families face socioeconomic and cultural barriers to seeking
professional delivery care, such as high costs, long distances to health facilities, lack of knowledge
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about danger signs during pregnancy, and a tradition of using untrained local practitioners during
delivery [13].
Maternal mortality is one of the most important health challenges the world is facing today. More
than 20 million women experience ill health as a result of pregnancy each year. The risk of a woman
dying as a result of complication related to pregnancy in developing countries can be as much as 100
times that of women in Western Europe or North America [14].
In Bangladesh, high maternal mortality and morbidity rates are underpinned by the fact that 85 per
cent of women give birth at home, most with unskilled attendants or relatives assisting. Bangladesh
Maternal Mortality and Health Care Survey 2010 reveal that almost 2.4 million births take place at
home annually, especially in rural areas. However, only 27% of all births in Bangladesh are assisted by
skilled professionals and only 23% of births take place in a health facility [11].
Although improvements in maternal health care have been priority in recent years, maternal
morbidity and mortality still remains a major public health issue in most developing countries including
Bangladesh. This paper seeks this gap through study and identifies the causal factors that lead to the
improved use of healthcare services for women in Bangladesh. The rest of the paper is organized as
follows: section 2 presents methodology as taken during this study, whereas section3 demonstrates the
outcomes from this study. Section 4 highlights the findings from this research in the form of discussion.
Several managerial implications are provided in section 5, while section 6 concludes this paper.

2 Materials and Methods
2.1 Study design and sampling
A community-based cross-sectional study, which was approved by the ethical review committee of
the Bangladesh Medical Research Council (BMRC), was conducted in the Madhupur Upazila (a
mid-level administrative unit) of Tangail district in Bangladesh between January and June 2012. This
Upazila is located in 140 km from northwest of Dhaka with a population of 3,08,846 [16]. Most of them
(80 percent) live in rural area and economically dependent on agriculture. We collected information
from the randomly selected postnatal mothers focusing on antenatal care (ANC) and utilization of
delivery care of their recent deliveries. To draw our sample, first we prepared a sampling frame of
postnatal mothers who visited different centers of the Expanded Program on Immunization (EPI) in the
Madhupur Upazila. It should be noted that there are various EPI centers in this Upazila and each center
maintains an EPI register to record all postnatal mothers during their visits. Briefly, all the EPI registers
of the Madhupur upazila constituted the sampling frame. The sample size was then determined based on
the information (particularly using the prevalence of postnatal mothers who visited healthcare facilities
for PNC) of the Bangladesh Demographic and Health (BDHS) 2007. According to this report, about 30%
of the postnatal mothers visited healthcare facilities for PNC services. After adjusting a non-response
rate of 10%, the sample size became 360. From the sampling frame, we then randomly selected the
required number of postnatal mothers for interviews.
2.2 Questionnaire and data
A pre-tested structured questionnaire was used to collect information with special focus on
maternal socio-economic factors and practices on delivery care. Only some of these factors are analyzed
in this study, which are grouped (with categories in parentheses) as follows:
2.2.1 Maternal socio-economic factors:
Maternal age (< 20, 21-25, 26-30, 30+ years), age at marriage (< 20, 21-25, 25+ years), maternal
education in years (0/no formal education, 1-5/primary, 6-10/ secondary, 11-12/higher secondary+),
maternal occupation (housewife, service/agriculture/else), total number of living children (1, 2-3, 4+),
reading newspapers (yes, no), listening to radio (yes, no), watching TV (yes, no), having mobile phone
(yes, no), wealth index (poorest/poor, middle, rich/richest).
2.2.2 ANC and delivery factors:
Receiving antenatal care (yes, no), number of ANC visit (0, 1, 2-3, 4+), place of delivery (home,
hospital), decision maker in family (husband, mother/father in law, others), conduction of delivery
(trained birth attendant, traditional birth attendant, neighbor/relatives), reason for home delivery
(comfortable, family decision, financial problem, hospital is far, other).
2.2.3 Delivery care:
Delivery care was defined as a care that has taken place during delivery at health center or a
hospital or in home facilitated by skilled birth attendants.
2.2.4 Place of delivery:
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Place of delivery means where delivery of a baby takes place. In this study place of delivery was
the main dependent variable while characteristics that determine the place of delivery service namely
age, education, occupation, total number of living children, access to mass media (reading newspapers,
watching TV and listening to radio), wealth index, receiving antenatal care and number of ANC visit
were the independent variables.
2.3 Data analyses
Data were analyzed using the SPSS software for Windows (version 17). Analysis of data on
postnatal mother was done taking into consideration socioeconomic status and delivery care.
Descriptive summary statistics, such as mean and standard deviation (SD), were computed for
continuous variables and proportions for categorical characteristics of the mothers. The significance of
the differences in patterns among values of the associated factors was tested using chi-square test at a 5%
level of significance. Odds ratios with 95% confidence interval (CI) were calculated using the logistic
regression model to control confounders and identify the factors associated with the practice of delivery
care.
2.4 Limitations of the study
There were several limitations during this research study. First of all, it is noticed that women faced
difficulties to differentiate the type of skilled providers during interview session. To mitigate such
problem, data collectors gave further clarifications to the interviewers with respect to the types of
providers such as doctor, health officer, nurse, midwife, health extension worker or others. There were
other errors like knowing the categories of different health professionals. However, during data
collection the interviewers did not face serious difficulties in categorizing the service providers as
skilled or non-skilled and also to identify various determinants to maternal delivery care. The potential
limitations as experienced during the data collection process did not affect the interpretation of study
results.

3 Results
Out of 360 respondents, 145(40.3%) were between 21-25 years of age with mean age 24 (SD=±4.4)
years. Most (95.6%) women were housewives and 272(75.5%) were literate. Regarding age of the
marriage, highest percentage of the respondent’s (81.9%) was up to 20 years. Twenty-two percent of the
respondents were from the poorest socioeconomic class, 20% were from the middle class, and 19% were
from the richest class. In the case of accessibility to mass media, 83% had never read newspapers, 90%
had never listened to radio, 40% had never watched television (TV), and 54.4% had no mobile phones
(Table 1).
Among the respondents 62.5% took ante natal care, among them only 14.4% women had received
ANC services at a health facility at least once during their last pregnancy. Majority (80.3%) of the
delivery take place at home and 66.4% respondents felt it comfortable to deliver at home. In most cases
(47.2%) decision were taken by husband. Half (50.6%) of the deliveries were conducted by traditional
birth attendants (Table 2).
Regarding bivariate analyses, the socio-demographic characteristics, such as education of the
respondent’s (p<0.001), wealth index (p<0.053), total number of living children (p<0.002), watching TV
(p<0.026) and listen to radio (p<0.05) were positively associated with place of delivery. On the other
hand, significant associations were shown between place of delivery and utilization of antenatal care
along with number of ANC visit (p<0.001) (Table 3).
Binary logistic regression analysis was conducted taking into consideration place of delivery as a
dependent variable. The model suggested that education (p<0.05), living children (p<0.001), reading
newspaper (p<0.035), watching TV (0.028), utilization of antenatal care (p<0.001) and number of ANC
visit (p<0.001) were the important correlates of delivery care of the postnatal mothers (Table 4).
Table 1

Socio-Demographic Characteristics of Respondents (n=360)
Variable
Number
Percentage
Age-group (years)
Up to 20
105
29.2
21 – 25
145
40.3
26 – 30
89
24.7
>30
21
5.8
Mean±SD
24 ±4.4
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Occupation of mother

Housewife
Farming
Service
Others
Number of total living children
1
2-3
4+
Mean±SD
Age at marriage
Up to 20
21 – 25
>25
Education of mother
No formal education
Primary
Secondary
Higher secondary
Wealth index
Poorest
Poor
Middle
Rich
Richest
Access to mass media
Reading newspaper
Yes
No
Listening to radio
Yes
No
Television watching
Yes
Never
Having mobile phone
Yes
No
Results were expressed as n (%) and mean±SD

344
2
10
4

95.6
.6
2.8
1.1

151
184
25

41.9
51.1
6.9
1.9±1.1

295
24
40

81.9
6.7
11.1

88
122
138
12

24.5
33.9
38.3
3.3

80
64
72
75
69

22
18
20
21
19

63
297

17.5
82.5

35
325

10
90

217
143

60
40

164
196

45.6
54.4

Table 2 ANC and Delivery Care of Respondents (n=360)
Variable
Number
Receiving antenatal care
Yes
225
No
135
No. of ANC visit
0
135
1
52
2-3
122
4+
51

Percentage
62.5
37.5
37.5
14.4
33.9
14.2
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Place of delivery
Home
Hospital

289
71

80.3
19.7

170
154
36

47.2
42.8
10.0

72
182
106

20.0
50.6
29.4

239
21
45
12
43

66.4
5.8
12.5
3.3
11.9

Decision maker in family
Husband
Mother/Father in law
Other family members
Conduction of delivery
Trained birth attendant
Traditional birth attendant
Neighbor/Relatives
Reason for home delivery
Comfortable
Family decision
Financial problem
Hospital is far
Other
Results were expressed as n (%)
Table 3

Association Between Place of Delivery and Other Related Demographic Variables
Variable
Home
Hospital
p value
Age
Up to 20
105
29.2
21 – 25
145
40.3
0.200
26 – 30
89
24.7
>30
21
5.8
Education
No formal education
78
10
Primary
107
15
0.001
Secondary
100
38
Higher secondary
4
8
Living children
1
109
42
0.002
2-3
95
20
4+
85
9
Read newspapers
Yes
39
24
0.001
No
250
47
Listen to radio
Yes
26
9
0.348
No
263
62
Watching TV
Yes
166
51
0.026
No
123
20
Wealth index
Poorest
69
11
Lowest
53
11
0.053
Middle
60
12
Upper middle
60
15
Richest
47
22
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Utilization of antenatal care
Yes
165
No
124
No. of ANC visit
0
124
1-3
133
4+
32
The 2-test was conducted. The level of significance at p<0.05
Table 4

70
11

0.001

11
41
19

0.001

Binary Logistic Regression Analysis Considering Place of Delivery as Dependent Variables
Independent variable
β
p value
OR
Age
0.051
0.277
1.052
Education
No formal education
Reference
Primary
0.089
0.837
1.093
Secondary
1.087
0.005
2.964
Higher secondary
2.747
0.001
15.600
Living children
1
Reference
2-3
0.764
0.005
0.466
4+
2.224
0.032
0.108
Wealth index
Poorest
Reference
Poor
0.089
0.837
0.435
Middle
1.087
0.005
0.621
Upper middle
2.747
0.001
0.448
Richest
1.077
0.009
1.936
Read newspapers
No
Reference
Yes
0.759
0.035
2.137
Watch TV
No
Reference
Yes
0.636
0.028
1.228
Receiving antenatal care
No
Reference
Yes
1.411
0.001
0.244
No. of ANC visit
0
Reference
1-3
1.246
0.001
3.475
4+
1.901
0.001
6.693
Constant
-0.246
0.825
0.759

The level of significance at p<0.05

4 Discussions
The majority of the literature on the delivery care in low-income countries focuses on the barriers
encountered by women [17]. However, the role of the family, socio-cultural factors primarily influence
decision-making on whether to seek care, rather than affecting whether women reach a facility.
This study was designed to identify the determinants of delivery care in a selected rural area of
Bangladesh. The study revealed that literacy rate of the respondents was about 75.5% of whom
122(33.9%) had primary level of education. This is much higher than that of previous national literacy
rate of female which was 48.8% [18].

Proceedings of the 11th International Conference on Innovation & Management

·1571·

The findings of this study showed that among the respondents 62.5% took ANC during pregnancy
which is quite similar (89.9%) with previous study done in Dhamrai upazila in Dhaka district of
Bangladesh [19]. Utilization of antenatal care services by a considerable proportion of respondents with
only 14.4% of women attained at least once antenatal care visits during their last pregnancy. This
finding is almost similar to the percentage (16.4%) reported by the Bangladesh Demographic Health
Survey [20]. Regarding the place of delivery it was evident that the practice of home deliveries was
higher than that of hospital deliveries. In a similar study conducted among the urban women of Nepal
showed that planned home deliveries were 58.3%, which was much less than present study [21]. Majority
of the respondents (66.4%) felt that home delivery was comfortable. In a similar study conducted among
the urban women of Nepal shows that 25.7% home delivery was conducted due to comfort [22]. The
result of the study showed that a considerable percentage of deliveries (50.6%) were attended by
traditional birth attendants. Trained birth attendant was involved only in 20.0% cases which is almost
same (30.1%) as revealed by another study conducted in a union of Mirsarai, Chittagong [23]. Prominent
role in decision making was of husband in 47.2%. Similarly, in another study, husband’s advice was the
dominant feature for home or institutional delivery of 48.8% respondents [24].
Maternal education is strongly associated with delivery care. It is obviously that higher educated
mother are more conscious than illiterate mother and they are more likely to receive delivery care
services during delivery. In binary logistic analyses mother’s education appeared as important predictor
to determine practice of delivery care (p<0.05). Mothers with primary education and secondary
education had received hospital facilities as delivery care 0.39 and 0.67 times more than mothers having
no education. Many previous studies conducted in developing countries have found education of
mothers to be among the most important determinants of skilled delivery care utilization [25, 26]. There
are a number of explanations that speculate as to why education is a key determinant of skilled delivery
care demand. For example education is likely to enhance female autonomy so that mothers develop
greater confidence and capabilities to make decision regarding their own health, as well as their children.
It is also more likely that educated women demand higher quality service and pay more attention to their
health in order to insure better health for themselves. Moreover, educated women are more likely to be
aware of difficulties during pregnancy and as a result, they are more likely to use maternal health care
services [25]. Our study showed significant association between numbers of children with place of
delivery. Similar results were seen in a study from Nigeria where more women of high parity delivered
at home (p<0.05) [27]. In a Bangladeshi study found that TV sets and wealth index appears positive effect
on receiving delivery care [28]. Our study also showed similar findings.
In this study utilization of antenatal care and number of ANC visit showed positive association with
delivery care. Another study was found that mother who received adequate antenatal care is 3.67 times
more likely to receive satisfactory delivery care than who didn’t receive any antenatal care [28].

5 Managerial Implications
The results of this study have critical effect on maternal healthcare for the developing countries like
Bangladesh, where both mothers and newborn babies health’s are an important factors for social
integrity and prosperous. This important social issue can be improved substantially through ensuring
awareness and utilization of skilled maternal service throughout the country. Such awareness among
women may influence through getting proper education and knowledge on the importance of skilled
maternal care in different ways such as previous exposure to skilled maternal services, community based
health educations, through community media or due to their better educational status.
Child birth is a time of transition and social celebration in many societies. Women’s progression
from birth to child bearing is influenced by economy, religion, kinship system and the complexity of
communications and medical technology [15]. Women are most in need of skilled care during delivery
and immediate postpartum period. Traditional birth attendants, whether trained or untrained can neither
predict nor cope with serious complications. Thus, this study was designed to identify the determinants
of delivery care in a selected rural area of Bangladesh.
From this extensive study, it is obvious that several determinants such as education, cost, male
dominated society, remote area, non-skilled midwives, etc., directly influence the overall maternal health
care in Bangladesh. It is identified that home delivery was one of the major determinants of low quality
antenatal care instead of trained urban health centers. From this study, it is highly recommended to
initiate preventive measures in well ahead for remedial of new born babies during delivery phase. At the
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same time it is suggested to provide proper training and technologies in rural areas of Bangladesh and
promote social awareness to offer safe and sound delivery care in the village level health care centers.

6 Conclusion
In order to improve the maternal delivery care in any countries or regions it is critical to identify
and assess the potential determinants of antenatal care. Such determinants play a significant role in
determining the utilization of skilled antenatal care. For instance, health facility characteristics,
including quality and cost of service were important determinants for use of skilled antenatal care than
maternity services. Improvement of community health care services, community awareness and
perception on skilled care providers by targeting women are very important. Safe and sound motherhood
education through the available communication networks in the rural communities can be adopted as the
strategies to improve the intended awareness and perceptions of rural women.
In this study, various factors are assessed by health extension and community health workers with
the objective to improve antenatal care use. Various critical determinants for maternal delivery care
services are identified. The results of this study revealed that education of the mothers, living children,
mass media and member of a NGO are the important determinants of delivery care during pregnancy.
Thus the results of the study suggest that antenatal care advice can contribute to increase the practice of
delivery care. The result of the study also revealed that a considerable percentage of deliveries (50.6%)
were attended by traditional birth attendants. About 47.2 % husbands of rural women intervene the
decision making process to arrange home delivery for their wives. With such circumstances, it is highly
recommended to initiate different aspects of health education program need to be strengthened to
improve maternal health care in the rural area of Bangladesh.
In the future study, more districts or regions of rural Bangladesh are planned to be brought under
this study in order to bring such study more authentic and reliable in nature. In addition to this studied
determinants other determinants like daily working schedule (life style), information exchange, family
size, job pattern, social status, etc., are also can be studied for better understanding the antenatal
healthcare for rural Bangladeshi women. These additional determinants will contribute to organize and
plan better antenatal care within rural women in Bangladesh.
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Abstract：Self-assessment is an important tool for fostering continual improvement, one of the
fundamental principles of Total Quality Management. It enables an organization to identify
improvement opportunities, launch improvement plans and monitor progress, and eventually achieving
competitive advantage. A framework that integrates both self-assessment and research study processes
was developed. Eight constructs for QM practices are identified; Leadership, Strategic Planning,
Customer Focus, Information and Analysis, Human Resource Management, Process Management,
Supplier Relationship and Business Result. Survey was administered to 450 employees across the
company, using disproportionate stratified random sampling. Descriptive statistics, T-test, Analysis of
Variance and Post Hoc Comparison tests were conducted. In conclusion the company has achieved
“balanced and integrated” quality management practices, but still a distance away from being
“excellent”. A few vital improvement priorities were proposed, and considered by the company as a
mean to achieve sustainable QM practices and competitive advantage.
Key words: Quality management (QM); Sustainable competitive advantage; Business performance
measurement; Self-Assessment

1 Introduction
The effectiveness of QM initiatives resulting in sustainable competitive advantage and enhance
business performance has been a major subject of interest for business and academia alike [8]. Over the
past two decades, companies experienced dramatic changes in business environment characterised by
such phenomenon as increasing consumer consciousness of quality, rapid technology transfer and
innovation, globalization and higher value-added competition [5]. However there seems to lack
systematic study of the status of QM implementation and effectiveness that have started these initiatives
[2]
. To facilitate their drive towards higher quality levels, companies have employed self-assessment to
regularly review and evaluate their activities and results. Depending on the needs and experience of
organisations, different framework and approaches to self-assessment may be deployed.

2 Problem Statements, Research Scope and Objective
2.1 Problem statements
The critical success factors to remain competitive in industry have been identified as superior
product quality, value-added, first-to-market and flexibility. Many organisations have implemented QM
system and continually improve their business processes, in order to maintain their leading edge and
competitive advantage in the industry. However, as in most quality initiative implementations, the level
of implementation and success of these efforts have seldom been assessed formally. This necessitates the
company to identify a means to systematically assess its QM implementation and if required, make
changes to refocus its strategic goals, priorities and practices to accommodate the dynamic nature of the
business. Hence, the assessment of these QM practices becomes the main objective of this study.
2.2 Research objective
The objective of this study is to establish the performance and improve the QM practices of
manufacturing company using the developed “self-assessment” tool. The following action plans were
identified:
 To develop a tool for internal self-assessment and quality progress measurement;
 To assess the level of QM practices at the selected company;
 To identify perceived strengths and improvement opportunities for the company in its QM
implementation; and
 To prioritise and suggest areas of improvement.
2.3 Research scope
The subject of the study is a selected electronic manufacturing company in Malaysia. The scope
mainly focused on the evaluation of the current position of this company business performance with
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regards to its QM practices. Based on the self-assessment results, areas for improvement will be
identified and recommendations will be made for this company which is believed to be applicable to
other manufacturing or non-manufacturing companies.

3 Literatures in Quality Management and Business Performance
Many studies have provided ample evidence that quality and all aspects of quality have always
scored highly as an important competitive capability [4], [10]. The decision as to which management
practices should be given importance for effective QM implementation has been a major concern of
practitioners in the field [7]. Samson and Terziovski [12] attempted to find the relationships between the
various QM practices, individually and collectively, and organisation performance. The results indicated
that the intensity of QM practices does contribute significantly to the performance. In another research
work, similar authors [12] concluded that there were significant differences in the relationship between
QM and organisational performance across industry type and size, especially on the effect of defect rates,
warranty costs and innovation of new products.
Agus et al [1] investigated the linkage between Total Quality Management (TQM), customer
satisfaction and financial performance. The results indicated that proper implementation of TQM can
positively influence customer satisfaction, ultimately leading to enhanced financial performance. TQM
as a potential source of sustainable competitive advantage, in his work Powel [11] found that the most
generally acceptable features associated with TQM, such as quality training, process improvement,
benchmarking, may not be that useful for effective TQM implementation, instead, certain tacit
knowledge and behavioural features like open culture, employee empowerment and executive
commitment are vital for an environment conducive to TQM.
3.1 Framework for performance excellence self-assessment
It is difficult to find a universally accepted set of criteria to calibrate organisations’ performance or
progress towards it. Quality awards’ assessment procedures seem to be the most comprehensive means
available to date by which TQM initiatives can be thoroughly monitored and assessed. Three most
widely used frameworks for TQM practices are the Deming Prize (DP); Malcolm Baldridge National
Quality Award (MBNQA); and the European Quality Award (EQA). Winners of these awards have
reported their implementation of TQM have not only improved quality and led to improvements in
market share, sales, profits and employee morale, but also provided them with the competitive internal
mechanism necessary to face unusual quality standards requirements.
Both MBNQA and EQA are results-oriented awards, whereas DP confined to a set of principles
and techniques (quality assurance and results) and does not explicitly extend to the broader context of
business results and customer satisfaction. Major purpose of MBNQA and EQA are to promote quality
awareness, to increase competitiveness, to understand the requirements of excellence in quality, and to
recognise companies for outstanding quality management and achievement. MBNQA and EQA
positioned between product or service excellence and the corporate management excellence awards.
EQA includes impact on society as one of the criteria, covers more aspects such as preservation of
global resources in a more detailed fashion, whereas MBNQA has a longer history as a self-assessment
system and is integrated into the business planning process.
The use of such techniques to monitor the “health” and performance of organisations is termed
“self-assessment” [6], [13].

4 Theoretical Frameworks
Based on the literature research, criteria of MBNQA model was selected as the foundation of the
self-assessment as compared to other business excellent models. The conceptual model of this study was
based largely on the seven MBNQA criteria for performance excellence [3], [9] with an additional criterion,
i.e. Supplier Relationship (a subset of Process Management).
The eight construct (factors) were identified for the model of this study depicted in the following
Figure 1.
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Conceptual Model of Quality Management Practices

5 Data Management
This is a descriptive, cross-sectional study conducted in the natural setting of the company. A
survey instrument was developed to assess the company QM practices on the basis of the chosen criteria.
The survey was conducted in the selected case company across all departments and all levels of
employees. The unit analysis was an individual employee who was sampled and responded. The
researcher employed a variety of validating procedure including: pilot-testing; confirming proper frame
of the respondent sample through stratified random sampling; and testing all measurement scales for
internal reliability and validity.
The questionnaire was administered to 450 employees. Answers were coded for ease of data capture and
analysis. The statistical software, SPSS, was chosen to analyze the data in this study. Descriptive statistics
(means, standard deviation and frequencies) were computed. T-tests or Analysis of Variance (ANOVA) were
used, as appropriate, to explore the relationships between respondent characteristics (such as job satisfaction,
length of service and department) and QM practices. The significance of the test statistics (T- and F-value)
was used to determine whether to accept or to reject the null hypothesis.

6 Results
6.1 Goodness of data
Accordingly, the result of this survey provided strong evidence that the instrument was reliable,
with the coefficient Cronbach’s alpha ranged from 0.7751 (Supplier Relationship) to 0.8899 (Business
Results). The overall alpha for the instrument was 0.9693.
6.2 Quality management practices
6.2.1 Descriptive statistics
The results are tabulated in Table 1, which summarizes the number of response, mean score,
standard deviation, rank of each construct, and the overall mean for all the eight constructs combined.
Table 1 Descriptive Statistics of Quality Management Constructs
Construct
N
Mean Score
Standard Deviation
Leadership (7 question items)
289
5.02
0.798
Strategic Planning (5 question items)
289
5.07
0.788
Customer Focus (5 question items)
289
5.16
0.757
Information and Analysis (6 question items)
289
4.99
0.752
Human Resource Management (5 question items)
289
5.01
0.908
Process Management (5 question items)
289
5.14
0.731
Supplier Relationship (5 question items)
289
4.84
0.727
Business Results (5 question items)
289
5.09
0.722
Overall Means
289
5.03
0.657

Rank
5
4
1
7
6
2
8
3

Proceedings of the 11th International Conference on Innovation & Management

·1577·

Of the 7 items of Leadership construct, “company communicates its values to all employees” got
the highest score (5.31) whereas “managers allocate adequate resources for quality improvement efforts”
score the lowest (4.72). Similar analysis has been conducted for all the question items of each construct
and the results are used to establish the detail performance of the company QM practices; its strengths
and weaknesses, and to identify the priority areas of improvement.
6.2.2 Statistical analysis
Hypothesis of interest were defined and tested using the appropriate statistical tests. Detailed analysis of
effect of demographic variables on perception of QM practices conducted. Overall, the results suggested that
there were no significant difference in perception of QM practices among the five groups of respondent (in all
the eight constructs) with: different length of service, job classification, departments, gender and age groups.
6.2.3 Summary of results
 Leadership – the management has put in effort in creating and sustaining a quality culture.
However there were prevailing perceptions that the company has not provided adequate
resources (manpower and tools).
 Strategic Planning – there was opportunity to improve employees’ involvement in development
and deployment of action plans, and identification of key performance indicators.
 Customer Focus – level of practice for this construct was “good”. In fact it was the most highly
practised construct in terms of magnitude, returning the highest mean score of 5.16.
 Information and Analysis – the company has done well in terms of data collection, usage and
analysis for improvement, however there is still much room for improvement in terms of data
distribution, timeliness of data and efficiency of the information system.
 Human Resource Management – there appears to be sufficient skill training except for
non-technical employees, and areas of improvement include effectiveness of training;
relationship between management and employees; and safety and health in certain areas.
 Process Management – remarkable efforts are in managing pre-production planning and testing,
control of process quality and reduction of variation.
 Supplier Relationship – the company was relatively weak in managing the quality of suppliers
and suppliers’ selection even efforts was in placed in supplier development and suppliers
partnership. Performance of some key suppliers was still not up to expectations.
 Business Results – this construct (dependent variable) received a “good” rating across length of
service, job satisfaction, department, gender and age groups, with a mean score of 5.09. The company
has placed on continual improvement, especially in regulatory compliance, employee development
and satisfaction, customer satisfaction, process improvement and market performance.

7 Conclusions
Based on the Conceptual Model of QM practices, a survey was developed, as a “self-assessment
tool” used to establish the overall company business performance. The instrument has also been
thoroughly tested to prove its reliability and validity.

Figure 2

Radar Chart for the Level of Practice by QM Construct

·1578·

Proceedings of the 11th International Conference on Innovation & Management

The study offered an understanding of the level of QM practices at the company, which is assessed
to vary from ‘moderate’ to ‘good’. The level of practice for each QM construct can be illustrated using a
Radar-chart as depicted in Figure 2 below.
Based on the analysis conducted, the strengths of the company in its QM implementation lie in
Customer Focus (5.16) and Process Management (5.14), whereas other criteria perceived to attain a
‘good’ level of practices.
Five priorities for improvement were identified and suggested, namely: Leadership and Senior
Management Commitment to quality; Performance Measurement System; Reward and Recognition
systems for quality; Employee Development and Involvement in quality; and Supplier Quality
Performance and Supplier Relationship.
A major implication for the practitioner is the “survey instrument” which offers the followings:
 Able to assess the level of an organisation’s QM against world-class modified MBNQA
Performance Excellence criteria and also readiness to embrace a formal TQM program;
 Secondly, able to provide a baseline measure for the extent of QM practice that is in place at a
company; and
 Thirdly, able to measure the distinct dimensions of QM practices, and allow practitioners to
concentrate only on those dimensions that require attention, thus saving the overall resources.
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Abstract: The purpose of this study is to identify students’ conflict management styles in intercultural
communication, and to determine variables which could predict these styles. Using “Scale with E-Model
for Intercultural Effectiveness” and “Scale for Conflict Handling Styles”, the conflict managements
styles of three universities students were tested (N=158). Through a descriptive analysis, inclination
towards five conflict management styles emerged from the data, results of which were slightly different
from that of previous research. Correlation test was conducted which indicated significant correlation
(P<.05) between intercultural communication competence and conflict management styles. Comparisons
of conflict management styles by different genders indicated no significance differences (P<.05). This
study also provides theoretical argumentation on guidelines for effective conflict management and
fostering of comprehensive intercultural communication competence.
Key words: Intercultural communicative competence; Conflicts management style; Effectiveness;
Interaction

1 Introduction
The study on intercultural communication began in early beginning of 1980s in China, the
researching emphasis was put in foreign language teaching and the relationship between language and
culture. It was gradually agreed that the single formal vocabulary, grammar, cultural teaching could not
fit the needs of language teaching development. With China’s opening and reforming, intercultural
communication activities increased, it was realized that knowing cultural differences could not make
people avoid miscommunication in practice. Many people still failed in intercultural communication,
even though they had good command of English. Communication competence as a term was introduced
into intercultural communication studies. Generally speaking, intercultural communication competence
can be defined as the abilities or qualities for successful communication (Gao, 2000). However, any
given behavior or ability may be judged competent in one context, and incompetent in another,
consequently, competence cannot be defined by the behavior or ability itself. It must instead be viewed
as a social evaluation of behavior. This social evaluation comprises two primary criteria of
appropriateness and effectiveness (Brain H. Spitzberg, 2000).
Effectiveness refers to an individual’s ability to produce intended effects via interaction with other
entities, or is viewed as the accomplishment of valued goals or rewards relative to costs and alternatives.
This ability is treated either as a basic human need obtained through learning and socialization processes;
or as an acquired ability that relates neither to personal intellect nor to education. To both sides the
ability increases as our awareness of relevant factors increases (Chen, 1999).
The fundamental criteria of appropriateness are that communicators perceive that they understand
the content of the encounter and have not had their norms and rules violated too extensively (Spitzber,
2000). Also as the core of Hymes’ communicative competence theory, appropriateness, in nature, is a
kind of culture norms. So as to intercultural communication practices, any specific cultural community
has its own culture norms, which limits their communication ability. Therefore, it is necessary to study
intercultural communication competence beyond one’s own cultural norms, and comprehensively,
synthetically understand intercultural communication competence.
As abstract and universal intercultural communication competence does not exit, people acquire the
concrete and specific competence in their foreign language learning, not only the specific linguistic
competence. In order to realize the communication target, people prefer effective communication
behavior. Make communication effective, in other word, is to avoid miscommunication or conflict. As
conflicts happen in intercultural communicating commonly for various reasons, which will be discussed
later, one of the future directions for intercultural communication studies is the study of the role of
“communication process” in the various interpersonal relationship development phases, that is to say,
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we should probe deeper into how members of different cultures deal with different relational
transgression issues. In this sense, intercultural communication competence can be improved by some
how you manage conflicts in communication.
In intercultural communication practices, people interpret or perceive the same communication act
according to their own rules that are different as from different cultures, it leads to miscommunication or
hindrances existed in the communication. Such phenomenon is called conflict. As in the coding and
decoding of verbal or nonverbal message, the differences among cultures commonly exist, conflict in
intercultural communication have its catholicity, which determines the meaningfulness and complexity
of conflicts research. If we know well how people in different cultures treat conflicts , how to solve
them, and the resources and conditions for the potential conflicts, we can accurately predict and
understand communicators’ behaviors, and solve the problems effectively. Correspondingly, the
researching on conflicts management can strengthen our intercultural communication awareness and
communication skills, as to increase the intercultural communication competence.
Conflicts, essentially, occur because of the differences existed in the peoples’ value, belief, and
worldview and thinking style that lead to the obstacles and rivalries formed in communication. In this
sense, conflicts are formed in the result of cultures colliding, conflicts are not only interpersonal
conflicts, but intercultural conflicts. Conflict, in the context of intercultural communication, can also be
defined as the perceived and/or actual incompatibility of values, expectations, processes, or outcomes
between two or more parties from different cultures over substantive and/or relational issues
(Ting-Toomey, 2000). Such differences are often expressed through different cultural conflict styles.
Issues such as religious practices, human rights, language diversity, sexual discrimination and racial
discrimination are the potential areas of conflicts in intercultural communication, and most of the
obstacles in these areas fall into two categories: 1) failure to recognize the uniqueness of the individual
and 2)the inability to be objective. The fundamental principle is that cultural expectations
misunderstanding lies behind many conflict circumstances. Culture and conflict management/resolution
have an interdependent relationship with one another. According to Chen and Starosta (1999), three
aspects of culture especially influence conflict management/resolution: cultural context, language
differences, and thinking patterns.
The purpose of this study is to identify conflict management styles of English-majored students, to
compare the representations of different gender in the study and determine the factor of intercultural
communication competence affect conflict management styles significantly. The information of this
study can be used by intercultural communication educators to know their students and revise their
teaching plan, which can also be used for students developing communicative strategies in business
management. Research question were set as:
1) How do the conflict management styles differ in the context of intercultural communication?
2) Is there any relationship between students’ intercultural competence and their preference on
management styles?
3) Are there any differences among male and female in intercultural competence and their
conflict management style? If there is, what is it?

2 Literature Review
Existed theory and research focusing on cultural differences in conflict management behavior
examine the links between dimensions of cultural variability of conflict management. The differences
were discussed according the following dimensions: individualism vs collectivism; face-work;
high-context vs low-context. For empirical studies, researchers test some predictions by linking
dimensions of conflict management behavior to specific conflict management styles (or strategies).
Chen and Starosta (1999) generated four major factors that play an important role in the process of
Chinese conflict management and resolution: harmony, inter-relation(guanxi), face (miantze), and power.
The Chinese practice of conflict prevention is maintained by the principle of li. Li refers to norms and
rules of proper behaviors in a social context. It is an external means to achieve the ideal state of
harmony by showing a feeling of respect or reverence to others.
The influence of culture on conflict was examined and it is indicated that Chinese are more
situation-centered and emotion-constrained, research showed that North Americans are more explicit
than Chinese in conflict situations. Other scholars have provided similar findings and concluded that the
use of confrontation versus non-confrontation conflict style reflects a major difference in
communication style between Chinese and Americans. Although differences of conflict management
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between western and eastern people were attributed to cultural differences, most studies in this line of
research have focused on the differences of conflict management styles rather than the identification of
causes for managing the conflict.
Chen (2000) therefore examined the determinants of conflict management in high-context and
low-context cultures. The six factors affected conflict management were face, inter-relation, seniority,
power, credibility, and severity of the conflict. The results indicated that Americans substantially scored
higher on the factor of severity of the conflict than Chinese in the conflict situation, and Chinese scored
significantly higher than Americans on the factors of seniority and face. Although the univariate tests
also showed that male scored significantly higher than female on the factor of power, the multivariate
tests do not reveal a significant main effect for gender. The results revealed a great similarity of rank
order between the two groups. It showed that both groups emphasized the importance of giving
assistance to their counterparts in order to complete the job. However, Americans more focused on
giving help by themselves, while Chinese focused more on searching for help from group members,
which indicated that Chinese tended to be more group-oriented in the conflict situation, while
Americans showed a less authoritarian tendency in the conflict situation, and both groups used a
dominating style when their counterparts showed negative or uncooperative attitudes or behaviors
toward the assignment.
Shuang Liu (1999) did another research on Chinese conflict management styles within four joint
venture companies in northern China. The results demonstrated that accommodation, avoidance, and
compromise were similar types of communication, the first two represented an escape from conflict and
an absence of direct confrontation, and for the last, the solution emerged from concessions made by both
parties.
From the review of previous research, areas that warrant further investigation can be identified.
First, the theoretical studies emphasized the tradition’s affect in the managing conflict, and culture
differences were paid much attention to. But the individuals themselves involved in conflict, as center
body of conflict management, were not stressed enough. Improving their competence is certainly helpful
management effectively. Conversely, managing conflict appropriately and effectively can be regarded as
a part of their competence. Secondly, people did many theoretical studies, comparatively, lack of
empirical research, even though in some existed studies, and the tested subjects were mostly not Chinese
in mainland. It could not reflect the true picture of Chinese culture. Lastly, students, being learning
culture in their careers, also as the future workforce, are set as the research target normally by many
scholars abroad, some reason might be that they are easy to control and it is convenient for the scholars
to practice their projects. But in China, few studies could be found using students as the subjects.

3 Methodology
The variables used in this study are gender, intercultural competence, as independent variables;
while forcing style, compromising style, avoiding style, accommodating style, and collaborating style as
the dependent variables. English-majored students were chosen to participate in this study. Wuhan
University, Hubei University and Central China Normal University were selected for their fame in
English teaching area; 167 students answered the questionnaires (M=24 F=133). Participants were
randomly chosen by the assistants who worked in the English Departments of three universities
mentioned above.
The data collection instrument for this study was “Scale with E-Model for Intercultural
Effectiveness” (Dodd, 1995) and “Scale for Conflict Handling Styles” (Don Hellriegel, 1998), which
asks students to identify their conflict management styles and tests their intercultural communication
competence. Gender of respondents was added to collect data, which was used as predictor variables
and were discussed further in the research. Researchers and practitioners sometimes mix competency
and effectiveness, while “effective-centered” research were normally non-systemic and scattered,
effectiveness still could be equal to competence because “intercultural communication competence
factors are the skills and qualities associated with and leading to intercultural effectiveness” (Dodd,
1995). In this study, the T-test results demonstrated that all the items had significant
differences(t>2)among each other. So it could be used to tell the respondents differences in their
answering. The alpha coefficient of the scale was 0.8713, which suggested that the items were
interrelated and possessed a good degree of homogeneity.
The questionnaire survey was conducted in the mentioned three universities. When students
gathered, ready for while ahead of the class, they finished the questionnaires. Questionnaires were taken

·1582·

Proceedings of the 11th International Conference on Innovation & Management

back as students finished. 167 surveys were returned. Of the returned ones, 158 (account for 94.61%)
were completed and valid for the analysis. Statistical Package for the Social Science (SPSS) was used to
analyze the collected data.

4 Results
4.1 Findings
1)Students showed strong preference on compromising and collaborating conflict management
style; and showed moderate preference on the other three styles. And students’ intercultural
communication competence was not so high as expected.
The result was consistent with the literature’s findings. People in high-context culture incline to
have avoiding, indirect and non-confront attitude rather than direct and competitive attitude towards
conflicts. While students did not show clear differences on the other three styles, which meant students
had not strong preference among them, because they thought none of these three could solve the
problems.
2)The variable of intercultural communication competence had high positive correlation with
collaborating style (.731), and had high negative correlation with forcing style(-.872), had low negative
correlation with accommodating style (-.325), avoiding style (-.389) and compromising style (-.217)
(p<.01) which means students with higher competence were more likely to take collaborating style and
less likely to forcing style; they also showed negative attitudes toward accommodating style, avoiding
style and compromising style, but not so strong as the correlation with forcing style and collaborating
style.
Even the result had some slight differences with the literature, it was still reasonable and could be
interpreted. Students preferred compromising style when they faced the conflict, but with their
intercultural competence3’s increasing, their showed strong inclination to collaborating style. Although
the statistic data was significant in the items “accommodating” ”avoiding”, and “compromising”, it
could not explain the relationship between intercultural competence and these there styles strongly. The
reason might be students’ strong preference to compromising style and no-so-high intercultural
competence.
3)A test for significance of difference between two independent-samples test was used to determine
the differences among male and female in intercultural communication and their conflict management
styles. We could find that the T values of all six items were less than 2 (t<2), which meant there were no
significant differences between the presentations of female and male on these six items.
4.2 Discussion
The findings of this research question some statements in literature review. Chinese, as reported,
would like to use avoiding styles. In this study, students showed strong preference on compromising
style and collaborating style. Even the compromising style was still the first choice, the choice to
collaborating style, which is thought as the right way to resolve problems in general sense, indicated the
changing of students. The reason might be the intercultural communication teaching affecting their
communicative behaviors. The finding that intercultural communication competence had high positive
correlation with collaborating style proves the importance of intercultural communication competence.
In this study, intercultural effectiveness was used to assess intercultural communication
competence, but it did not mean that intercultural effectiveness equal to intercultural communication
competence. The confusion between effectiveness and competence must be resolved to arrive at the
concept. Many scholars use “effectiveness” instead of “competence”, sometimes interchangeably. The
usage must be crystallized in future studies, the “effectiveness” is only one of two variables for
conceptualizing competence. The second variable, “appropriateness”, plays a role of equal significance.
In other words, to be competent in an intercultural interaction, individuals must communicate effectively
and appropriately.
To summarize, intercultural communication competence demands a positive emotion which enables
individuals to be sensitive enough to acknowledge and respect cultural differences in intercultural
interactions. The affective process of intercultural communication process is built on four personal
attributes: self-concept, open-mindedness, non-biased, and social relaxation.

5 Conclusion
The findings of this study support that intercultural communication competence played significant
role in conflict management styles, and appropriate and effective interacting in conflict managing could
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make communicator more competent. As conflicts management is important for intercultural
communication studies, and students showed differences on it in this study, some conflicts context, or
other ways to study conflicts, could be set in foreign language teaching. Intercultural communication
competences require various skills in different context, and it is also developing with the society’s
changing. A comprehensive intercultural communication competence studies should be paid much more
attention for teachers and learners in foreign language learning, as well as other intercultural
communication activities. No theory can solve all the problems in reality, and future research should
continue and help to refine the conflicts and intercultural communication competence studies.
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Abstract: This paper selects the college English teaching model of the subject from 2004 to 2013 as the
raw data. Then it applies keywords frequency analysis method and co-word analysis method to study the
temporal distribution, research structure, research topics and research trends. It concludes that: the
subject is in the stage of rapid development; the research structure stays stable, but teaching theory and
teaching method is universal and teaching practice is particular in the network environment; Research
topics are in concentrated and discrete distribution; and the research topics of the subject is in the trends
of networking, humanization and application.
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1 Introduction
Teaching model, which can also be named learning model, is a relatively stable teaching structure
or program set for certain educational objects based on corresponding theoretical basis(Si Xianzhu,
Zhao Haiyan, 2013). Teaching model is an indispensable component in college English education; it
specifically contains general scheme for curriculum settings, layouts of teaching arrangements, overall
progress of education, the grasp of development trend, the setting and implementation of scientific and
objective evaluation system and so on. A scientific and objective teaching model can guarantee the
quality of teaching to a large extent, reach a satisfying teaching efficiency, and further meet our
country’s and society’s needs of cultivating talents. The aim of college English reform is to form the
English curriculum whose basis is the combination of knowledge education, capacity education and
quality education and aim is to train talents with wide caliber, thick foundation, high quality and
innovation. Many scholars in our country not only explore new teaching ideas and teaching methods,
but also try empirical research on new teaching models based on their schools’ own conditions. They
expect to set up a scientific and reasonable college English education model which is both practical and
creative.
To do clairvoyance into the developing status, research hotspots and trends of the researches of
college English teaching model, we chose the five database in CNKI digital publishing platform
(China’s academic journal online publishing pool, China’s academic journal full-text database, China’s
PhD thesis full-text database, China’s outstanding master’s degree thesis full-text database and China’s
important conference thesis full-text database) as data source, set the subject as ‘college English
teaching model’ and time span as 2004 to 2013, removed papers like essay notice and meeting
summaries and finally acquired 2068 papers. Our search time is 7th, April, 2004. We did biliometric
analysis on this field’s papers, comprehensively used software like Excel, Ucinet and Netdraw to
analyze time span, research subjects and research trends of the field of college English teaching models
so as to provide references for decision makers and relevant researchers in this field and also promote
the discipline’s research and development.

2 Research of College English Teaching Model is on Rise Year by Year
In general, the volume of scientific literature of a certain discipline is the measurement of the
research technological level; the changing velocity in addition and deletion to some extent reveals the
discipline’s developing speed and intensity of research efforts (Qiu Junping, 2007). Based on the above
ideology, we carried statistics on our nation’s college English teaching model’s literature amount by year
and drew figure 1.
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amount, 2011, 303
amount, 2012, 265
amount, 2013, 250
amount, 2009, 246
amount, 2010, 236
amount, 2008, 234
amount, 2007, 224

amount, 2006, 161

amount, 2005, 85
amount, 2004, 64

Figure 1

The Distribution Diagram for College English Teaching Model’s Annual Post Article Numbers

According to figure 1, we can see that annual amount of our nation’s college English teaching
model’s post articles is on the rise overall, which reveals that the research of this subject have drawn
wide and constant attention from scholars. In specific, from 2004 to 2007, the amount of relevant
literature on college English Teaching model was on rise, which reveals that scholars have realized the
irreplaceable importance of teaching models in foreign language education and involved themselves in
relevant researches. So research efforts are stronger and this is the right time to explore a new teaching
model to replace the traditional one; after 2007, literature amount increases slowly in wave and tends to
be stable, which reveals that research on English teaching model tends to be stable and mature, and it is
the time to conclude, analyze and evaluate current situation of education after applying the new model
to educational practice.

3 Research Topics and Trends
The paper uses bibliometrics keywords frequency analysis method and co-word analysis method to
analyze the subject hotspot and research structure. Keywords are the high refinement and concentration
of contents of articles. Setting keywords as ‘social actors’, relating the keywords with certain
relationship and constructing a keyword network, we can do mining analysis on structure of discipline’s
research area and current situation by keywords network(Ke Ping, Jia Dongqin, 2001).
3.1 Research hotspots of college English teaching model present concentrated and discrete
distribution
Word frequency analysis method is the bibliometrics method which is to use the frequency of
keywords or subject terms in certain field’s literature to determine this field’s research hotspots and
development trends(Ma Feicheng, Zhang Qin, 2006). If the keyword repeats several times in the
selected literature, the research subject it represent is the research hotspot of this field(Li Qiujie, 2012).
Based on the above ideology, we firstly merged synonyms of each year’s keywords, for example,
we combine ‘English for specific purpose’ and ‘ESP’ into ‘ESP’, ‘education based on contents’ and ‘CBI’
into ‘CBI’, ‘foreign language education based on disciplines’ and ‘DBI’ into ‘DBI’ and so on. Then we
arranged keywords in descending order by their frequency. Apart from the two keywords of ‘college
English’ and ‘teaching model’, we set the top ten keywords as the high frequency keywords researched
in this article. Finally, we listed the high frequency keywords in the last ten years we get as table 1.
According to table 1, for one thing, most of each year’s high frequency keywords are the same or
similar, such as independent study, educational reform, and constructivism and online teaching, which
indicates that researchers provide constant attention to college English teaching model’s research
emphasis and their research contents are somehow concentrated and stable. For another, in different
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years, researchers incisively seize new academic hotspots and fronts such as individualized learning and
education, metacognitive strategy, role transition and relocation of teachers, culture introductory
education, interactive online teaching and so on, which indicates that research contents show the feature
of diversity. In all, college English teaching model’s research hotspots in the last ten years not only keep
strong stability, but also reveal creativity on the basis of this. In detail, research hot spots of last ten
years teaching model mainly concentrates in the following five aspects:
Table 1
Time
2013
2012
2011
2010
2009
2008
2007
2006
2005
2004

High Frequency Keywords List about College English Teaching Model over the Years
High frequency keywords（TOP 10）
Independent study\ educational reform\constructivism\graded teaching\online teaching\multimedia
teaching\ESP\metacognition\task-based teaching\CBI
Independent study\educational reform\constructivism\network environment\stratified teaching\ ESP
teaching\online teaching\teachers’ roles\ culture\metacognition
Independent study\educational reform\constructivism\online environment\task-based teaching\
multimedia teaching\ multimedia network\stratified teaching\multi-media education\evaluation
system\teachers’ roles\multiple intelligence theory
Independent study\constructivism\educational reform\online environment\ online teaching\stratified
education\network multimedia\task-based education\cooperative learning
Independent study\educational reform\constructivism\online teaching\student-centered\teachers’ roles/
task-based teaching\network multimedia\network environment\individualized teaching
Independent study\educational reform\constructivism\multimedia teaching\ traditional
teaching\classroom teaching\student-centered\ online education\ strategic teaching\task-based teaching
Independent study\educational reform\online teaching\multimedia teaching\network
technologies\teachers’ roles\multimedia network\multimedia technology\student-centered
constructivism\educational reform\Independent study\multimedia teaching\multimedia online
teaching\individuation\curriculum requirements\online environments\multimedia technologies\role
definition
Independent study\task-based education\constructivism\multi-media teaching\educational
reform\traditional teaching\innovation\language competence\multimedia network
technology\student-centered
Student-centered\educational reform\independent study\online multimedia teaching\communicative
ability\learning strategy\cognition \constructivism\online teaching\multi-media teaching

(1) Traditional teaching models. From table 1, we can see that traditional education was merely the
high frequency keyword in 2005 and 2008, but this does not mean that researches on this were in a
weakening trend. On the contrary, it is the teacher-centered traditional teaching model that leads
students’ main cognition role to be ignored. Thus students hardly learn independently and actively, the
teaching form is simplex and teaching contents are in deviation, where English education’s interaction is
ignored and a large sum of dumb English learners(Wang Xinggang, Wang Yunqing, 2010).For the above
drawback, new theories about constructivism, cognitive theory and multiple intelligence theory are born
in order to reconstitute English teaching model, transform and locate teachers’ roles and also promote
the research of new teaching models like task-based education. On the other hand, traditional teaching
model have its excellent side, for example, teachers can rely on their teaching experience and skills
unrestrictedly and reveal the beauty of teaching arts; blackboard-writing concentrates on the main points,
which not only relieve visual fatigue, but also is easy for students to catch the emphasis. These excellent
sides lead to the researches like conformity of traditional teaching model and multimedia teaching
model, the integration of traditional education and online education, and renewal of traditional education
with new technology.
(2) English educational reform. With the development of our society and the appearance and
popularization of online multimedia technology, English educational reform is imperative. English
Educational reform is a complex and time-consuming project, which requires a series of reforms on
teaching nature and targets, teaching requirements, curriculum settings, teaching models, teaching
evaluation and teaching management. From table 1 we can see that in the last 10 years, English
educational reform has always been among the top 3 high frequency keyword. Affected by it,
constructivism and independent study are also the research hotspot, where constructivism can well
reveal people’s cognitive rules in the learning process, attach importance to students’ active exploration
and discovery for knowledge as well as their ability to construct knowledge meanings, emphasize
study’s initiative, sociality and situationality. These all conform to the cultivating targets of higher
education and provide significant theoretical supports and feasible strategy(Li Zuoling, 2007).
Independent study is a learning process for learners to plan, monitor, practice and test consciously(Fan

Proceedings of the 11th International Conference on Innovation & Management

·1587·

Jieing, 2004) [8]; its main elements include learners’ learning attitude, learning ability and external
learning environment, which well accord with the aim of teaching model’s reform—to promote the
formation of students’ personalized learning method and the development of students’ ability to learn
independently.
(3) Multimedia teaching model. Multimedia education is the main form of our country’s college
English education, which not only leads to the wave of English education researches, but also brings a
new revolution to class education. From table 1 we can also see that multimedia education has been
among the top ten keywords for 7 times in the ten years. Using the method of multimedia online
education, teachers can explain textbooks accordingly, coach the difficulty and input language from
multiple dimensions like listening, speaking, reading and writing so as to motivate students’ learning
interests and improve students’ English level and English application ability(Xiao Haozhang, Wang
Limei, 2007) [9]. However, multimedia education is still a teacher-oriented class teaching method. At
present, researches on it still concentrates on the diagnoses on multimedia teaching effects, pros and
cons of multimedia education and corresponding countermeasures , the construction of multimedia
teaching evaluation system, factors affecting multimedia education, roles of teachers in multimedia
education and multimedia teaching based on constructivism.
(4) English teaching model in network environment. The rise and prosperity of website brings more
opportunities for the research of college English teaching model and hastens the birth of new teaching
model, such as interactive English education in network environment, professional English teaching
based on network operation, task-based education based on themes, task-based personalized English
teaching based on websites, English-immersion teaching based on websites and double-center teaching
model based on WALL. From table 1 we can also see that English education in network environment
have been among the top ten high frequency keywords nearly each time in the past ten years. So in the
network environment, the more abundant English education’s research contents is, the more diversified
English teaching models are. However, the teaching model is generally a student-based and
teacher-oriented one. It is easy to predict that with the further development and prosperity of Internet,
new research hot spots will spring up and English teaching research in network environment will be a
more active research subject.
(5) Grading teaching mode. For the reasons of increased college enrollment, wide distribution of
source of students and jagged English levels, large class can hardly satisfy students’ knowledge
requirements. To carry out the principle of ‘teach students in accordance with their aptitude’ proposed by
college English curriculum teaching requirements (2007), many universities and colleges implement
college English grading teaching mode, which mainly contains the following four teaching modes(Ming
Anyun, 2007): ①Trichotomy mode, It is the method of dividing students into three categories by
students’ English grades, which is always adopted by many colleges and universities. ②Dichotomy
especially the method of excellent training, It is the method of picking out the students with good
foundation to constitute excellent classes and the other into normal classes. ③ Dichotomy especially the
method of hardship-aid. It is to pick out the students with poor foundation into hardship-aid classes and
the other into normal classes. ④Classification and modular education, which is to divide the students
into two or three categories by their grades and in each category students are free to choose four models
of listening, speaking, reading and writing as they like to study. At present, college English grading
teaching mode’s researches mainly concentrate on the following three types(Liu Yamin, Zhu Zhengcai,
Chang Hui, 2009): ①Theoretical research. It is to discuss the necessity of English grading education
from the perspectives of humanistic conception of teaching and language input hypothesis (i+1) theory.
②Empirical research. It is to discuss the effect of grading education in college English education from
the aspect of real evidence. ③Researches of specific problems. It mainly discuss the problems
encountered in English grading education such as degrees of cognition by backward-student for grading
education and effects of grading education on backward-students’ English learning, at the same time
provides corresponding advice.
3.2 In network environment, college English teaching theories and methods have universality
while teaching practive has particularity.
Co-word analysis is a content-analyzing technology. It uses the keywords appearing in a large
amount of literature to effectively reveal the correlation intensity of text keywords, and further analyze
the structural changes of disciplines and subjects represented by these keywords; it is one of the methods
of describing scientific researches’ structure(Feng Lu, Leng Fuhai, 2006). The paper divides the research
papers on our country’s college English teaching from 2004 to 2014 into 2 stages (each stage is five
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years) and uncovers the mutation of research structure by doing co-word analysis on keywords in the
literature, The co-word analysis mainly adopts the following three steps: ① Arrange the keywords
which have been proposed like merging synonyms in descending order. ② Pick out the keywords
whose frequency is no less than 6 and use the self-compiled Excel VBA program to generate the
keywords co-occurrence matrix. ③channel the co-occurrence matrix into Ucinet and use the visual tool
NetDraw to generate the co-word network atlases, which are shown in figure 2 and figure 3, In these
figures, the size of dots means the degree centrality of keywords in the network( which is the connection
between this keyword and others); the thickness of ligatures linking dots represents the times that
keywords co-occur, and the thicker ligature is, the more times they co-occur and the tighter their relation
is.

Figure 2

The Structure Chart of Our Nation’s College English Teaching Model Research from 2004 to 2008

Figure 3

The Structure Chart of Our Country’s College English Teaching Model from 2009 to 2013

Network environment is the common background of our nation’s college English teaching model’s
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researches during the two stages. Combining figure 2 and figure 3, we can find that keywords in relation
to network appear many times in the two periods, such as network environment, network technology,
internet, network platform, network resource, computer networks and multimedia networks. This
indicates that the popularity and development of modern English teaching research. Also, college
English teaching models in the two stages all reveal three research directions, which are English
teaching’s theoretical research, English teaching’s technology and method research and English teaching
practice research. However, the emphasis is different in the two stages.
(1) Architectural features of college English teaching model from 2004 to 2008. In this period, it
mainly focus on the exploration of instructional theories’ innovation and exploration of new teaching
modes. As for the innovation of instructional theory, keywords in relation to figure 2 are teaching theory
of constructivism, learning theory of constructivism, humanism, cognitive theories, input and output
hypothesis, etc. These theories are mostly foreign teaching ideologies which absorb the research
achievements of pedagogy, linguistics, sociolinguistics, psycholinguistics, brain science and other
fields(Cui Gang, 2007). The relevant research contents of this stage are indigenous research of English
instructional theory, fusion and innovation of English teaching theories, multi-body English teaching
theory and discussion of the necessity and feasibility of English education proceeding from theories. In
addition, as for the exploration of student-based new teaching mode, keywords involved in figure 2 are
man-machine integration, computer-assisted instruction, multimedia education, grading education,
network education, task-based education and communicative teaching method. Thus the new teaching
mode is an English teaching model based on computers and classes, which make English’s teaching and
learning break through the restrictions of space-time, develop through the direction of individualism and
independent study and reveal students’ dominant roles in the learning process and teachers’ leading roles
in the teaching process.
(2) Architectural features of college English teaching model from 2009 to 2013. In this period, it
emphasizes the research on teaching practice based on the former stage’s teaching theories and methods.
Combining figure 3, we can find that keywords in relation to English teaching practice are far more
active than keywords on English teaching theories. From the aspect of discipline itself, it is mainly
because English education itself is a discipline with strong practicality. From 2009 to 2013, English
education develops based on the former educational theories (constructivism), focuses on
student-centered teaching requirements and the aim to cultivate English comprehensive applied talents,
keeps a foothold on the school’s condition (such as colleges and universities, newly-constructed
universities, newly approved undergraduate colleges, independent colleges and higher vocational
colleges), uses new teaching methods (CBI, EGP, ESP, grading education and task-based education),
generalizes curriculum settings and teaching contents directing at English learners’ (who are principally
non-English majored) educational practice(classroom teaching, network self-determined learning and
second classroom), analyzes the advantages or problems of new teaching model and evaluates the
educational quality and educational effects.
Our country’s English education uses the English teaching theories as basis, methods as means and
applications as aims. Foreign language’s teaching theory and teaching methods have general meanings
and have been widely applied to English education, which are the theory guarantees of the development
of English teaching practice(Zhu Xianming, 2000). At the same time, foreign language teaching practice
have their particularity and have to be carried out according to each area and college’s conditions.
However, the researches on English teaching theories are relatively defective and feeble, which are far
less active than English teaching technology and methods. As a college public elementary compulsive
class, English education should enhance the research on theories and methods and gradually realize
balanced and sustainable development based on practice.
3.3 The trend of college English teaching model presents networking, humanization and
application
Our nation’s college English teaching not only sticks to its traditional intensive research contents,
such as multimedia assisted teaching, teachers’ roles, and traditional education, but also combines era
development, social demands, national educational reform policy and other backgrounds and constantly
adjust and broaden research subjects such as multi-level teaching, language-simulation practice teaching,
multiple interactive education, ESP+EGP teaching and other research hot spots. On the whole, college
English teaching model is developing towards the direction of networking, application and
humanization. In specific:
(1) Networking. The innovation and development of English teaching is benefited by the promotion
and development of network to a large extent. In the network environment, teaching materials have the

·1590·

Proceedings of the 11th International Conference on Innovation & Management

features of openness, magnanimity, sharing and universality. Learners can directly choose the courses
and communicate with corresponding teachers online, which fosters students’ ability to learn and
analyze independently, do networked information retrieval and screen information.
(2) Humanization. With the progress of society and adjustments of government policies, people
first have become the common sense of domestic citizens. English teaching research also pursue the
concept of people first, so to concentrate on students and satisfy students’ individual knowledge
requirements is the purpose of English education. Passive accept have been transformed into active
study, and further extended to independent study, individualized study, group study, culture-input study
and situated learning, etc. We can say that student-based humanized trend is an immutable developing
trend of English teaching.
(3) Application. As a college public compulsory course, the aim of English education is to break up
traditional exam oriented education, eliminate dumb English and deal English, and also cultivate
language-applied talents needed by the society. Multiple teaching modes and more attention to listening
and speaking practice can spire students’ eagerness to learn and enable students to acquire knowledge
from concrete practice and improve their English integrated applied abilities. Thus applying relevant
theories, methods and technologies of college English education to English teaching practice is still the
researching trend of English education.

4 Conclusion
The paper firstly analyzes the year distribution of number of post papers on college English
teaching models and finds that the research content is in the booming stage. Then we emphasize on
analyzing each year’s researching hotspots and each stage’s researching architectural features about
subjects of English teaching model in the last 10 years, and find that the research hotspots of college
English teaching model are somehow concentrated and stable (traditional teaching model, English
teaching reform, multimedia education, teaching model in the website environment and English grading
education) and also dispersed (individualized learning and teaching, metacognitive strategy, the
transmission and relocation of teachers’ roles, culture-input teaching, interactive online teaching, etc.).
The current researches center on English teaching theories, English teaching technologies and methods
and English teaching practice. In website environment, our country’s college English teaching theories
and methods have universality while teaching practice has particularity. On the whole, the researching
subjects of college English teaching model are developing towards networked and humanized direction.
Combing with social development and technical development and referring to our country’s policy
orientation, English teaching should always adjust its research emphasis, actively pay attention to not
only its professional knowledge but also the fusion of knowledge from different disciplines and
international academic research in order to promote the development of English education and make it
better suit the modern education’s information-based development.
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Abstract: In this paper, we aim at finding the research hotspots and topics in the field of the university
student management in recent 14 years. This study applies CiteSpace software into the visualization
analysis about the literature data from the year 2000 to 2013 in China Academic Journal Network
Publishing Database, and to carry out preliminary discussion on the research hotspot and the fronts of the
student management. It concluded that increasing people have continuously researched student
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1 Introduction
As an important part of university management, student management has caught tremendous
attention in the field of research. Nowadays, the rapid advance of the research has also challenged many
previous assumptions and expectations. As research in these areas advances rapidly, it is critical to keep
abreast of emerging trends and the hotspots of the development of the knowledge nowadays. The study
applies the methods of the Scientometrics to investigate and analyze the research hotspots and fronts in
the field of the student management in university since 21st century.

2 Research Methods
2.1 Data source
China Academic Journal Network Publishing Database is the world's largest continuous dynamic
update China Academic Journal Full-text Database. The publishing content mainly includes the
scholarship, technology, policy guidance, advanced science and education journals, and covers the
research papers of the natural science, engineering, agriculture, philosophy, medicine, humanities and
social sciences and other fields.
In this article, unless stated otherwise, the literature is retrieved from China Academic Journal
Network Publishing Database .An initial topic search for ‘university student management’, the retrieval
source category for ‘CSSCI’, resulted in 240 records published between 2000 and 2013.
2.2 Methods
This paper applies Citespace software to analyze the knowledge domain of student management in
this day. The CiteSpace software is a freely available Java application for visualizing and analyzing trends
and patterns in scientific literature which is developed by Doctor CHEN chaomei in Drexel University. It is
designed as a tool for progressive knowledge domain visualization .It focuses on finding critical points in
the development of a field or a domain.1The conceptual model of CiteSpace software is shown in Figure 1.

Figure 1

The conceptual model of CiteSpace Ⅱ.

* Chaomei Chen. CiteSpace II: Detecting and Visualizing Emerging Trends and Transient Patterns in Scientific
Literature.[J].Journal of the American Society for Information Science and Technology.(2006) 57(3):359-377
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3 Results
3.1 Time distribution of literature
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Figure 2

The time Distribution of Research Papers Between 2000 and 2013

As figure 2 shows, the annual number of papers has increased gradually in the field of the
university student management. The number of publications increased considerably every year .It is
showed that more and more people have paid attention to the university student management. At the same
time, it is noticeable that the publications rose in 2006 and bounced back to the previous level before it
rose even sharply in 2010. Based on this observation, it is plausible that groundbreaking works appeared
in 2007 and 2009. We will, therefore, specifically investigate potential emerging trends in this field.
3.2 Research hotspot
Keywords are the core of article that the authors extracted from literature words is the high
generalization of the article topic. Therefore, by using cluster analysis, we can determine the research
hot spot by the high frequency keywords. The 14-year time span between 2000 and 2013 was divided
into 14 1-year time slices. Three sets of threshold levels, namely citation threshold (c), co-citation
threshold (cc), and co-citation coefficient threshold (ccv),were set as follows: (2, 2,20),(4, 3, 20), and (4,
3, 20).The result is shown in Figure 3.

Figure 3

Timeline of Keywords Clustering

In figure 3, there are 26 groups in the university student management research keywords
co-occurrence timeline knowledge map. The 26 groups include management objectives, the university in
the United States, university administrators, educational management, student affairs, people-oriented,
worksheets, exploration and practice, the rights of students, administrative authority, disputes,
information, strategy, student education and management, power builder, consciousness of information
retrieval, self-service, counseling, student work management, management, plan and configuration,
Grievances Chamber, the quality of students development, college student management model, the path
to achieve, platform design.
The time-line view conveys a picture of the 14 years-long trends in this field which may provide a
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good starting point to make sense of the dynamics of the evolving field. The trends have developed from
2000 to 2013 which is showed from the left to the right in the map. With the development of the
research, the groups of the more left in the map are the research hot spot in the past, the groups of the
more right in the map are the newer research hot spots. The groups of knowledge which include student
autonomy, individuality, emotion management, student affairs, education, information, harmonious
perspective located on the right side in the map are the research hot spots that domestic scholars have
concerned recently.
3.3 Research fronts
Research front means a scholar focus on research topics related with research results in a period.
The concept of a research front was originally introduced by Price (1965) for characterizing the transient
nature of a research field.
Table 1 Top 30 Research Fonts Terms Emerged Between 2000 and 2013
Burst term
Freq. Centrality Year
Burst term
Freq.
Student management
42
0.26
Colleges and universities
55
College Student
27
0.34
2002
People-oriented
8
Management
University student
21
0.44
Management
5
College Student
19
0.26
2003
Management
5
Student Management
Student affairs
16
0.2
8
System
2000
Student Affairs
2004
14
0.11
Student
5
Administration
Education Management
11
0.02
Innovation
5
Management of College
School Management
9
0.11
14
Students
2005
Student Management
8
0.28
College Students
7
Student apartments
5
0.01
Unconstitutional
6
Colleges and universities
20
0.22
2006
Regulations
5
Student Affairs
13
0.06
College Student Affairs
11
2007
Colleges and universities
2001
United States
9
0.09
8
in American
Management model
6
0.27
2008
University management
8
Self-management
5
0
2010
Counselors
5
Year

Centrality
0.19
0.14
0
0.01
0.3
0.03
0.03
0.21
0.09
0
0
0.12
0.08
0
0.02

Table 1 lists research-front terms that emerged between 2000 and 2013.In 2000, there are the most
terms associated with the university student management which include Student management, College
Student Management, College Student, Student affairs, Student Affairs Administration , Education
Management, School Management ,Student Management, Student apartments.There are the second most
terms which include Colleges and universities, Student Affairs, United States, Management model,
Self-management in 2001.The newest term emerged in the 2010 which is Counselors.
To some extent, these emergent words represent the cutting edge in the field of university student
management, researchers might be able to absorb some research ideas through them.

4 Conclusions
CiteSpace software enables analysts to perform quantitative and qualitative studies of scientific
subject domains more easily. In terms of intellectual contributions, the study shows the potential of a
practical tool for improving our understanding of the research of the student management. In conclusion,
this study analyzes the trends and hotspots of the university student management in recent 15 years by
using CiteSpace software. It can draw a conclusion that the research hotspots of the student management
have diversified and the research of the student management will have broad prospects.
However ,there are some issues about the fronts and trends of the student management in university
to be further studied. In our opinion, the independencies of such trends are desirable at initial stages of
these emerging trends so as to maximize the knowledge gain that is unlikely to be achieved by a single
line of research alone. In the long run, more trends are expected to emerge from probably the least
expected perspectives. The data source are the papers only retried from CSSCI and the method uses only
keyword co-occurrence which maybe lead to uncertainty and incompletion which occurred in the
results of the study. Existing trends may be accommodated by new levels of integration. We expect that
more researchers apply other new ways to investigate deeper as well as wider in the field of the student
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management.
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An Empirical Study on the Relationship Between New Career
Orientations and Organizational Affective Commitment
Xin Xun, Zhou Wenxia
School of Labor and Human Resources, Renmin University of China, Beijing, China, 100872
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Abstract: This study examines and distinguishes the effects of four types of new career orientations on
organizational affective commitment with the method of SEM through surveying a sample of 264
working adults. The major findings show that: 1. positive effect of self-directed orientation on affective
commitment is totally mediated by professional ability development and employability; 2. value-driven
Orientation has no significant effect on affective commitment; 3. The positive effect of boundaryless
mindset on affective commitment is totally mediated by employability; 4. organizational mobility
preference has a significant negative effect on affective commitment. The current study not only verifies
the conclusions of western scholars before, but also fills up the blank about the mediating effect of the
new career orientations on affective commitment.
Key words: Career orientation; Professional ability development; Employability; Organizational
affective commitment

1 Introduction
There has been a significant change in the nature of careers over the last few decades. Situated within
the realm of changing working environments, protean career and boundaryless career have emerged as the
“symbols of the new career” (Briscoe & Hall, 2006). The new career suggests that the individuals become
the sculptors of their own career, which are less bounded to a single employment setting (Arthur, 1994).
Researcher have argued that new realities of the current economy, among which psychological
contracts has been gradually changed from relational contracts to transactional contracts. Under
transactional contracts, works exchange performance for continuous learning, marketability and future
employability, no longer highlighting the sense of job security and organizational loyalty. The evolution
of an individual’s career may encompass multiple roles, occupations, and organizations (Granrose &
Baccili, 2006; Quigley & Tymon, 2006). As organizations can no longer promise life-time employment
and individuals increasingly experience inter-organizational mobility, is there any relation between
organizational loyalty and new career orientations? Will the employees with new career orientations still
devote affection to their organizations? Within the careers literature, there has been a traditional
sentiment that protean and boundaryless career orientations indicate a decline in organizational affective
commitment (Sturges, Guest, & Davey, 2000; Sullivan, 1999). But the existing empirical researches are
very few, and the conclusions from the few studies are still ambiguous and controversial. In addition,
almost no research has revealed the effect mechanism of protean and boundaryless career orientations
on organizational affective commitment.
Briscoe et al. (2006) operationalized the protean career as an attitude (orientation) along two
dimensions: self-directed orientation (SD) is defined as “an individual preference to control his/her
career behaviorally and adequately meet his/her career needs” and values-driven orientation (VD) is
conceptualized as “one guiding the direction of their careers consistent with their own values, rather
than the values of the organization.” In the same way, boundaryless careers has also two dimensions:
boundaryless mindset (BM) defined as “one's general attitude to working across organizational
boundaries” and organizational mobility preference (OMP) defined as “the strength of interest in
remaining with a single (or multiple) employer(s)”. The four career orientations of protean and
boundaryless career measure distinct yet related constructs and shouldn’t be used interchangeablely
(Briscoe & Hall, 2006). The accurately distinguishing and possible combination among the four types of
career orientations could bring better research and theory.
Both the protean and boundaryless career models have been developed in the United States
(Briscoe et al., 2006) and tested there as well as in Western Europe (De Vos & Soens, 2008; Enache et
al., 2009; Segers et al., 2008). The current study strives to move theory forward on protean and
boundaryless careers by examining and distinguishing the relationships between the four types of new
career orientations (attitudes) and organizational affective commitment.
Briscoe et al. (2012) propose that among the four types of career orientation, self-directed
orientation and boundaryless mindset might motivate engagement in certain career development
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behaviors that result positive work outcomes in insecure employment environment. So this study will
further explore the mediating effect mechanism between the two career orientations and affective
commitment. Basing on relevant theories, we choose the two variables, self-perceived professional
ability development and self-perceived employability, as our mediating variables.

2 Method
2.1 Sample
The participants were 264 people from 25 enterprises that varied broadly in terms of industry and size
in china. Of those respondents, 63.6 % were male, 36.4% were female. 36.11% were business personnel,
44.4% were professionals, 30.9% were administrative personnel, 4.9% were production personnel, the
others account for 8.3%. In terms of position level, 28.4% were first-line manager, 26% were middle-level
manager, 6.1% were top-level manager. In terms of educational level, 3.6% were high school graduates,
60.6% were bachelor level, 35.8% were master and doctor level. The average age of participants was 30.50
years old (SD = 3.06), with current organizational tenure of 36 months (SD =12.6).
2.2 Measures
Protean and boundaryless Career orientations. Protean career orientations were measured using the
“Protean Career Attitudes Scale” (Briscoe et al., 2006). 8-items measured self-directed career orientation. A
sample item is “I am responsible for my success or failure in my career”. 6-items measured the
values-driven career orientation. A sample item is “Freedom to choose my own career path is one of my
most important values”. Boundaryless career orientations were measured using the “Boundaryless Career
Attitudes Scale” (Briscoe et al., 2006). 8-items measured the boundaryless mindset. A sample item is “I
like working with people outside of my organization.” 5-items measured the organizational mobility
preference. A sample item is “I prefer to stay in a company I am familiar with rather than look for
employment elsewhere.” (Reverse scored). The Cronbach alpha for this scale in the present study was .78.
Employability. Employability is defined as “an individual’s chance (perceptions) of another job on the
internal and/or external labor market”. A five-item scale developed by Berntson and Marklund (2007) was
used to measure employability. Example items include “My competence is sought after in the labor market.
Professional ability development. It refers to an employee’s perception about “whether the present
job encourages to continuously gain and accumulate career-related knowledge, skill, capabilities and
experiences.” A five-item scale developed by Weng (2008) was used to measure professional ability
development with slight modification developed of words. Example items include “my present job
encourages me to gain new and career-related skills”
Affective organizational commitment. It refers to an employee’s emotional attachment to the
organization (Allen & Meyer, 1990). A five-item scale developed by Allen and Meyer (1990) was used
to measure affective organizational commitment. Example items include“I consider problems of the
organization as my own.”
Controlling for Common method biases. Method biases are a problem because they are one of the
main sources of measurement error. According to Podsakoff ‘s suggestions, different scale formats,
Harman’s single-factor test and controlling for effects of an unmeasured latent method factor were used
to control common method biases.

3 Results
3.1 Descriptive analysis
Means, standard deviations and correlations among the career orientations and outcome variables
for the sample are presented in Table 1.
M
4.015
3.475
3.656

Table 1 Correlation Matrix
SD
1
2
3
0.586
0.870
0.688 .419** 0.844
0.623 .483** .380** 0.854

4
5
1.self-directed orientation
2.values-driven orientation
3. boundaryless mindset
4.Organizational mobility
3.256
0.781
.020
.124
-.074
0.835
preference
5. Professional ability
3.913
0.647 .528** .260** .290** -.079
0.870
development
6.employability
3.764
0.608 .580** .424** .514**
.083
.438**
7. affective commitment
3.290
0.642 .359** .182** .306** -.345** .552**
Note. Numbers on the diagonal represent alpha coefficients. N = 264; **p< .01(2-tailed).

6

0.832
.355**

7

0.881
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3.2 Discriminant validity analysis with CFA
To further examine the discriminant validity of the four types of career orientations, we compared
the four-factor model with the other completion models.
Table 2 Fit Statistics of Discriminant Validity Analyses
Model description
χ2/dƒ
CFI
NNFI
One-factor model: SD+VD+BM+OMP
5.287
0.591
0.545
Two-factor model: SD+VD, BM+OMP
3.647
0.749
0.719
Three-factor model: SD, VD, BM+OMP
2.745
0.836
0.815
Three-factor model: SD+VD, BM,OMP
2.784
0.832
0.811
Four-factor model: SD,VD, BM,OMP
1.846
0.922
0.910

RMSEA
0.139
0.109
0.088
0.089
0.062

As expected, the four-factor model fitted the data better any of the other models, as displayed in
Table2. These results suggest that the four career orientations are indeed conceptually distinct from each
other.
3.3 The result from structural equation model
3.3.1 Examination of the relationship between the four career orientation and affective commitment
Results of structural equation modeling (SEM) demonstrated that the four career orientations were
differentially correlated with affective commitment. The model fit is good: χ2/dƒ =1.749，CFI=0.907，
NNFI=0.897，RMSEA=0.058.
SD

.42***
.09

VD

AC

.135*

B

-.29***

OMP

Note. Dashed line represents non-significant paths. N=264; *p < .05; **p < .01; ***p < .001.
Figure 1 Resulting model showing standardized path coefficients

3.3.2 Examination the mediating effect of professional ability development (PAD) and perceived
employability (PE).
Results demonstrated: 1.The positive effect of self-directed orientation on affective commitment is
totally mediated by professional ability development and employability. 2. The positive effect of
boundaryless mindset on affective commitment is totally mediated by employability. The model fit is
good: χ2/dƒ =1.587，CFI=0.917，NNFI=0.910，RMSEA=0.051.

SD

.58***
.45***

BM

.33***

PA
D .16*
PE

0.49***

AC
0.18*

Note. N=264; *p < .05; **p < .01; ***p < .001.
Figure 2 Final model showing standardized path coefficients.

4 Conclusions
It is found that self-directed orientation of protean career has positive effect on affective
commitment in the present study, which is consistent with the conclusion of K.Övgü(2012). This
confirms that those employees who take an independent role in managing their vocational behaviors and
who are responsible for their success or failure in their careers could experience more affective
commitment. Self-direction in career management indicates an internal locus of control. The positive
relationship between self-directed career management and affective commitment may be due to the
reason that the individuals with internal locus of control are more committed affectively to their
organizations because they perceive that they have control over their work environments (Luthans,
Baack, & Taylor, 1987), so they perceive more professional ability development and employability that
is positively related to affective commitment.
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The results show that the relationship between values-driven orientation of protean career and
affective commitment is not significant. It seems that values-driven orientation cannot be directly related
with affective commitment, as the relationship depends on situational/contingent factors.
The results highlight that boundaryless mindset of boundaryless career is positively related to
affective commitment. It is different from the conclusion of the study from Briscoe & Finkelstein(2009),
which show boundaryless mindset is not related to affective commitment. However, there are one point
that is similar to the result from Briscoe & Finkelstein(2009), that is a boundaryless mindset co-exists
with organizational commitment and does not necessarily equate with mobility. Moreover, holding a
boundaryless mindset results into the enhancement of employability, and the perceived employability
contributes to individual’s emotional attachment to their organizations.
The negative relationship between organizational mobility preference and the affective
commitment was supported. It is consistent with what operates in the Western context. It seems
reasonable that individuals’ emotional attachments with the organization are affected negatively by
organizational mobility preference. It’s noteworthy that although both of organizational mobility
preference and boundaryless mindset represent boundaryless career attitude, but they have opposite
effect on affective commitment. The outcomes brought by Psychological mobility and physical mobility
are so different.
This study makes several important contributions to the literature. It not only verifies the
conclusions of western scholars before, at the same time, fills up the blank about the mechanisms of
effect of new career orientation on affective commitment, which enriches the research literature about
new career orientation. What are the implications of these findings for managers? One simple piece of
wisdom is to simply avoid stereotyping employees based on career orientations. This study may provide
reassurance to managers who worry that more independent and boundaryless employees comprise a
risky investment in some sense. Being more independent, open-minded in the self-career management
does not mean low loyalty, on the contrary, those with internal locus of control, high emotional needs,
active learning, mastered-orientation are easier to build organization emotional.
This study shares the same limitations as others that employ cross-sectional designs. All measures
were completed in one sitting and no causality is implied by our data. Future research should further
explore whether there are other mediators such as job control, job satisfaction and other more
internal-driven moderators such as person-organization fit, person-job fit.
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Abstract: The aim of this paper is to identify determinants of commercial banks liquidity in Ethiopia
through the significant variables explaining liquidity. Balanced fixed effect panel regression was used
for the data of eight commercial banks in the sample covered the period from 2003 to 2013. Eight
factors affecting banks liquidity were selected and analyzed. The results of panel data regression
analysis showed that capital adequacy, bank size, share of non-performing loans in the total volume of
loans, interest rate margin, inflation rate and short term interest rate had positive and statistically
significant impact on banks liquidity. Real GDP growth rate and loan growth had statistically
insignificant impact on banks liquidity.
Key words: Ethiopian commercial banks; Liquidity risk; Determinants of liquidity risks

1 Introduction
Modern banking in Ethiopia was introduced in 1905. At the time, an agreement was reached
between Emperor and a representative of the British owned National Bank of Egypt to open a new bank
in Ethiopia. February 15, 1906 marked the beginning of banking in Ethiopian history when the first
Bank of Abyssinia was inaugurated by Emperor Menelik II. It was a private bank whose shares were
sold in Addis Ababa, New York, Paris, London, and Vienna (NBE 2010). In 1931, Bank of Abyssinia
was liquidated and became the Bank of Ethiopia, a fully government-owned bank providing central and
commercial banking services until the Italian invasion of 1936. During the Italian invasion, Bank of
Italy was formed a legal tender in Ethiopia. In 1943, after Ethiopia regains its independence from fascist
Italy, the State Bank of Ethiopia was established. In 1963, these functions were formally separated and
the National Bank of Ethiopia and the Commercial Bank of Ethiopia are formed. Further, as per the
NBE (2010), following the declaration of command economy by Dergue regime in 1974 the government
extended its control and nationalized all of previously established private banks and merged into one
bank. This was reversed when the socialist regime was overthrown in 1991. Subsequently, the licensing
and supervision of Banking Business Proclamation No. 84/1994 was issued in 1994 which led to the
beginning of a new era for Ethiopia banking sector. Currently 16 private and 3 government owned banks
are operating in the country. Therefore, this research focus on probing the major determinants of
liquidity risks for these Ethiopian Commercial Banks.
The fundamental role of banks in the transformation of short-term deposits into long-term loans
makes banks inherently vulnerable to liquidity risk, both of an institution-specific nature and that which
affects markets as a whole. Liquidity creation itself is seen as the primary source of economic welfare
contribution by banks but also as their primary source of risk (see e.g. Bryant 1980; Diamond and
Dybvig 1983 or Calomiris and Kahn 1991). Therefore, virtually every financial transaction or
commitment has implications for a bank’s liquidity. Liquidity risk is said to be assassin of banks. This
risk can adversely affect both bank’s earnings and the capital holding. Therefore, it becomes the top
priority of a bank’s management to ensure the availability of sufficient funds to meet future demands of
providers and borrowers, at reasonable costs.
Liquidity can be defined as the ability of a financial institution to meet all legitimate demands for
funds (Yeager and Seitz 1989). It is also defined as the ability of bank to fund increases in assets and
meet obligations as they come due, without incurring unacceptable losses (Bank for International
Settlement 2008). Moore (2009:9) explained that "a bank needs to hold liquid assets to meet the cash
requirements of its customers, if the institution does not have the resources to satisfy its customers'
demand, then it either has to borrow on the inter-bank market or the central bank". It follows therefore
that a bank unable to meet its customers' demands leaves itself exposed to a run and more importantly, a
systemic lack of confidence in the banking system. An asset is liquid if it can be sold quickly without
significant losses. What determines the liquidity of an asset is still a disputed issue among theorists
(Kyle 1985). The conventional wisdom found in the bank management literature states that an asset is
liquid if it is widely known to have low risk (such as government debt) and if it has a short maturity (a
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short maturity implies that the asset's price is less sensitive to interest rate movements, making large
capital losses unlikely) (Garber and Weisbrod 1992 and Hempel et al. 1994). The typical bank assets
which are liquid according to that definition include cash, reserves representing an excess of reserves
required by law (i.e., funds held in the account at the central bank), securities (e.g., government debt,
commercial paper), and interbank loans with very short maturity (one to three days).
There is a large volume of theoretical literature dealing with bank liquidity creation (Bryant 1980;
Diamond and Dybvig 1983; Holmstrom and Tirole 1998 and Kashyap et al. 2002). Most researches
focuses on measuring the amount of liquidity created in the banking sector (Deep and Schaefer 2004 and
Berger and Bouwman 2007); yet few studies shed light on the determinants of bank liquidity creation.
Therefore, according to the majority literature reviewed, there are internal and external or macro level
factors that determine commercial banks liquidity. The main internal factors are capital Adequacy, the
bank’s size, loan growth, non-performing loans and on the other side macroeconomic factors are GDP
growth, liquidity premium paid by borrowers, short term/money market interest rate and the rate of
inflation. Therefore, this review of the literature establishes the framework for the study and clearly
identifying the gap in the literature that help to formulate the research hypothesis for the study.

2 Research Methodology
Quantitative methods of approach has used to meet the objective of the study and to answer
research questions which is, “what are the determinants of Liquidity Risk to Ethiopian Commercial
Banks” and to test hypotheses under it. Among the quantitative research approach strategies of enquiry
survey was adopted by the study. According to Creswell (2009), this approach enables the researcher to
test objective theories in the real world by constructing the cause and effect relationship between
variables and promote the replication of research. In this study, this approach enabled to see the impact
of the major bank specific and macroeconomic factors on banks liquidity in Ethiopia by replicating the
empirical evidences in other countries. The panel data ordinary least square/OLS regression model were
used for the sample of eight commercial banks having at least twelve years experience (i.e. from 2001 to
2013). Structured document survey was used to collect the necessary data from audited financial
statements of each commercial bank in the sample for bank specific factors and annual reports of
National Bank of Ethiopia/NBE and Ministry of Finance and Economic Development/MoFED for
macro factors. And the data were analyzed by using Eviews 6 soft ware package.

3 Data Analysis
3.1 Descriptivestatistics of the data
The descriptive statistics for the dependent and independent variables are presented bellow. The
dependent variables are liquidity measured by liquid assets to total assets ratio/L1 and loans to deposits
and short term financing ratio/L2 and financial performance measured by ROA. The remaining are the
independent variables such as: capital adequacy, bank size, loan growth, non-performing loans, real
GDP growth, interest rate margin, short term interest rate and general inflation rate. Table 1 bellow
presents the descriptive statistics of the dependent and independent variables.
Table 1 Descriptive Statistics of Dependent and Independent Variables
Mean
Median
Maximum
Minimum
Std.Dev.
Observation
L1
0.372
0.365
0.594
0.201
0.090
96
L2
0.766
0.759
1.268
0.297
0.220
96
ROA
0.032
0.036
0.057
0.003
0.013
96
CAP
0.116
0.111
0.294
0.037
0.048
96
SIZE
21.797
21.679
25.462
18.778
1.365
96
LG
0.269
0.208
2.380
-0.123
0.329
96
NPL
0.133
0.087
0.535
0.000
0.118
96
GDP
0.086
0.108
0.126
-0.021
0.045
96
IRM
0.074
0.075
0.083
0.045
0.010
96
STIR
0.012
0.008
0.033
0.0004
0.010
96
INF
0.107
0.090
0.364
-0.106
0.118
96
Source Financial Statement of Sampled Commercial Banks and Own Computation through Eviews 6

Liquidity measures the ability of commercial bank to fund increases in assets and meet obligations as
they come due, without incurring unacceptable losses. The mean value of L1 was 37.2% that was above the
NBE requirement before January, 2012 (i.e. 25% (Addis Fortune January 2012)). The standard deviations of 9%
show little dispersion of liquid assets to total assets ratio from its mean for the commercial banks in Ethiopia.
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The maximum and minimum values of L1 were 59.4% and 20.1% respectively.
The mean value of L2 was 76.6% that is slightly higher than the international standard for loans to
deposit ratio (i.e. 75% (CBRC 2012)). This indicates on average for the commercial banks in Ethiopia
higher amount of volatile liabilities/deposits were tied up with illiquid loans. There was high dispersion
of L2 towards its mean value among banks that is shown by the standard deviation of 22%. The
maximum value of L2 was 126.8% which is far above the standard whereas the minimum value was
29.7% which is far below the standard. This indicates that there were some commercial banks in
Ethiopia having extra liquidity (banks around 30% L2) and others were going to face liquidity
shortages/risk (banks around 127% L2). Therefore, it can be concluded that loans to deposit ratio was
highly dispersed among commercial banks in Ethiopia. The mean value of ROA was 3.2%. The value of
standard deviation (i.e. 1.3%) indicates less dispersion from the mean value of ROA in the case of
commercial banks in Ethiopia.
Among the bank specific independent variables Size of banks was highly dispersed from its mean
value (i.e. 21.797) with the standard deviation of 1.3649. The maximum and minimum values were
25.462 and 18.778 respectively. The maximum value indicating the commercial bank of Ethiopia (CBE)
and the minimum value was some of privately owned commercial banks in Ethiopia such as NIB and
UB. In terms of size CBE outweigh some banks more than 100%. The mean value of capital adequacy
was 11.6% which was above the international standard for capital adequacy (i.e. 8% Reporter (13 March
2010)) with the maximum and minimum values of 29.4% and 3.7% respectively. The standard deviation
for CAP was 4.8% revealing little dispersion towards the mean among banks in Ethiopia. The mean
value of the variable loan growth was 26.9% with maximum and minimum values of 238% and -12.3%
respectively. In terms of loan growth commercial banks in Ethiopia were highly different with the
standard deviation of 32.95%. The other bank specific factor affecting liquidity of commercial banks
was NPL that measures the asset/loan quality of banks. The mean value of the percentage of
non-performing loans in the total amount of loans and advances to customers/NPL was 13.3% with the
maximum and minimum of 53.5% and 0% respectively. The zero value was the value of NPL for NIB
bank on the year of its establishment (i.e. 2000). The maximum value of 53.5% indicates the presence of
high credit risk in some of the banks. There was moderate dispersion of NPL among banks in Ethiopia
that is shown by the standard deviation of 11.8%.
The remaining independent variables were the macroeconomic indicators that can affect banks
liquidity position over time. The mean value of real GDP growth rate was 8.6% indicating the average
real growth rate of the country’s economy over the past 12 years. The maximum growth of the economy
was recorded in the year 2005 (i.e. 12.6%) and the minimum was in the year 2003 (i.e. -2.1%). Since the
year 2004 the country has been recording double digit growth rate with little dispersion towards the
average over the period under study with the standard deviation of 4.5%. The general inflation rate (i.e.
10.7%) of the country on average over the past twelve years was more than the average GDP. The
maximum inflation was recorded in the year 2009 (i.e. 36.4%) and the minimum was in the year 2002
(i.e. -10.6%). The rate of inflation was highly dispersed over the periods under study towards its mean
with standard deviation of 11.8%. The other macroeconomic factors were related with interest rate that
are interest rate margin (the difference between annual average lending and deposit rate) and short term
interest rate (the annual weighted average interest rate on Treasury bill). The mean value of the interest
rate margin over the period under study was 7.4% with the maximum and minimum values of 8.3% (in
the years 2009 and 2010) and 4.5% (in the year 2000) respectively. There was little variation of interest
rate margin towards its mean value over the periods under study with the value of standard deviation 1%.
On average the rate on government Treasury bill was 1.2% with maximum rate of 3.3% in the year 2000
and the minimum rate of 0.04% in the year 2006. There was also little dispersion of short term interest
rate towards its mean over the periods under study with standard deviation of 1%.
3.2 Correlation analysis
Correlation is a way to index the degree to which two or more variables are associated with or
related to each other. The most widely used bi-variant correlation statistics is the Pearson
product-movement coefficient, commonly called the Pearson correlation which was used in this study.
Correlation coefficient between two variables ranges from +1 (i.e. perfect positive relationship) to -1 (i.e.
perfect negative relationship). The sample size is the key element to determine whether or not the
correlation coefficient is different from zero/statistically significant. As a sample size approaches to 100,
the correlation coefficient of about or above 0.20 is significant at 5% level of significance (Meyers et al.
2006). The sample size of the study was 8*12 matrixes of 96 observations which was around 100 hence
the study used the above justification for significance of the correlation coefficient. Table 2 shows the
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correlation coefficient between the dependent variables and independent variables.
Table 2 Correlation Matrix among the Dependent and Independent Variables
L2
ROA
CAP
SIZE
LG
NPL
GDP
IRM
STIR
INF
L1
-0.105
0.548
-0.291
0.047
0.153
0.438
-0.267
0.341
L2
1
0.333
-0.772
0.240
0.074
-0.211 -0.448
0.277
-0.255
1
ROA
1
0.232
0.311
0.102
0.594
0.537
0.355
-0.377
0.368
Source: Financial Statement of Sampled Commercial Banks and Own Computation through Eviews 6
L1

According to Brooks (2008), if it is stated that y and x are correlated, it means that y and x are
being treated in a completely symmetrical way. Thus, it is not implied that changes in x cause changes in
y, or indeed that changes in y cause changes in x rather, it is simply stated that there is evidence for a
linear relationship between the two variables, and that movements in the two are on average related to
an extent given by the correlation coefficient.
A liquid asset to total asset ratio/L1 was negatively correlated with CAP with the coefficient of
correlation -0.105. But the linear relationship between CAP and L1 was statistically not different from
zero. L2 results have to be interpreted in reverse: positive sign of the coefficient means negative linear
relationship with liquidity and conversely. As per L2 banks liquidity and CAP had statistically
significant and negative linear relationship. This was in accordance with financial fragility and crowding
out of deposits hypothesis and opposite to the expectation of the study. According to L1 as well as L2
bank size had statistically significant and positive linear relationship with banks liquidity in Ethiopia
having coefficient of correlation 0.548 and -0.772 respectively. This was in line with the study
hypothesis that was based on the argument of small banks focus on traditional intermediation and
transformation activities and hold less liquid asset. Loan growth had negative and statistically significant
relationship with banks liquidity measured by L1 and L2 with correlation coefficient of -0.291 and 0.240
respectively. On the other hand, among bank specific factors NPL had positive linear relationship with
liquidity as per L1 and negative as per L2 but statistically insignificant/not different from zero.
Among the macroeconomic factors affecting liquidity, real GDP growth rate and interest rate
margin had positive and significant correlation with liquidity of commercial banks in Ethiopia. This
result was opposing to the expectation of the study. The negative and significant relationship of short
term interest rate with banks liquidity was also opposite to the study hypothesis. The positive
relationship of inflation rate on banks liquidity was in line with the expectation of the study. Except loan
growth all variables had statistically significant linear relationship with ROA. Among the significant
variables only short term interest rate had negative linear relationship with ROA.

4 Results
According to the result of the regression analysis the following outputs the beta coefficient may be
negative or positive; beta indicates that each variable’s level of influence on the dependent variable.
P-value indicates at what percentage or precession level of each variable is significant. R2 values
indicate the explanatory power of the model and in this study adjusted R2 value which takes into
account the loss of degrees of freedom associated with adding extra variables were inferred to see the
explanatory powers of the models. According to the Determinants of Bank Liquidity-Results
Operational model: the operational panel regression model used to find the statistically significant
determinants of commercial banks liquidity measured by L1 and L2 was:
LIQi, t     1 CAPi, t   2 SIZEi, t   3 LGi, t   4 NPLi, t   5 GDPt   6 IRMt   7 STIRt   8 INFt  ui, t
Table 3

Regression Results for Determinants of Liquidity Measured by Liquid Assets to Total Assets Ratio
(L1)
Variable
Coefficient
Std. Error
t-Statistic
Prob.
C
-0.688832
0.276919
-2.487488
0.0149
CAP
0.410278
0.227003
1.807371
0.0745*
SIZE
0.031572
0.014405
2.191729
0.0313**
LG
-0.022233
0.023185
-0.958933
0.3405
NPL
0.315387
0.087975
3.584939
0.0006***
GDP
0.190623
0.221770
0.859553
0.3926
IRM
3.174186
1.218675
2.604620
0.0110**
STIR
1.566401
1.137188
1.377434
0.1722
INF
0.179990
0.071463
2.518656
0.0138**
Notes: R2 = 0.634926; Adj R2 = 0.566475; F-statistics = 9.275586 and prob (F-statistics = 0.000000), and Durbin-Watson
stat = 1.409631. The starred coefficient estimates are significant at the 1 % (***), 5 % (**) and 10% (*) .
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The above table presents results of liquid assets to total assets ratio (L1) as dependent variable and
bank specific and macroeconomic explanatory variables for the sample of eight commercial banks in
Ethiopia. The explanatory power of this model is high (i.e. around 57%). The regression F-statistic takes
a value 9.275586. F-statistics tests the null hypothesis that all of the slope parameters (βs’) are jointly
zero. In the above case p-value of zero attached to the test statistic shows that this null hypothesis should
be rejected even at 1% level of significance.
As it is shown in the above table capital adequacy, bank size, non-performing loans, interest rate
margin and general inflation rate were the statistically significant factors affecting liquidity of
commercial banks in Ethiopia. Capital adequacy had positive and statistically significant impact on
liquidity at 10% level. Bank size, interest rate margin and inflation rate had positive and significant
impact on liquidity at 5% level. And non-performing loans had positive and statistically significant
influence on banks liquidity in Ethiopia at 1% level. Whereas, loan growth, real GDP growth rate and
short term interest rate were statistically insignificant. The coefficient signs of non-performing loan, real
GDP growth rate and interest rate margin were opposite to our expectation and in line with the findings
of Czech‟s (Vodova 2011) and the case of emerging markets (Bunda and Desquilbet 2008) commercial
banks analysis.
Table 4

Regression Results of Determinants of Banks Liquidity Measured by Loans to Deposits and Short
Term Financing Ratio (L2)
Variable
Coefficient
Std. Error
t-Statistic
Prob.
C
2.921747
0.442195
6.607380
0.0000
CAP
0.4739 19
0.362486
1.307412
0.1948
SIZE
-0.070116
0.023003
-3.048194
0.0031***
LG
0.044415
0.037023
1.199652
0.2338
NPL
-0.064302
0.140483
-0.457726
0.6484
GDP
-0.374515
0.354131
-1.057561
0.2934
IRM
-7.940522
1.946027
-4.080377
0.0001***
STIR
-4.905046
1.815904
-2.701160
0.0084***
INF
-0.085341
0.1141 14
-0.747859
0.4567
Notes: R2 = 0.842535; Adj R2 = 0.813010; F-statistics = 28.53662 and prob (F-statistics = 0.000000), and Durbin-Watson
stat = 1.121269. The starred coefficient estimates are significant at the 1 % (* * *), 5 % (**) and 10% (*) .

Determinants of commercial banks liquidity measured by L2 are presented in the above table. This
ratio measures the amount of volatile liabilities (i.e. deposits and short term financing) tied up with
illiquid assets (i.e. loans). As high value of this ratio means low liquidity, these results have to be
interpreted in reverse: positive sign of the coefficient means negative impact on liquidity and conversely.

5 Conclusion
Liquidity creation is the primary reason why commercial banks exist as it is stated in the literature
part. The aim of this paper was identify determinants of liquidity of commercial banks in Ethiopia and
eight variables affecting banks liquidity were chosen and analyzed. The panel data was used for the
sample of eight commercial banks in Ethiopia from 2003 to 2013. Data was presented by using
descriptive statistics. The balanced correlation and regression analysis for two liquidity ratios and
financial performance was conducted. Before performing OLS regression the models were tested for the
classical linear regression model assumptions. There was problem of first order positive serial
autocorrelation in the case of L2 and the models fulfill other assumptions of the CLRM. Fixed effect
model/FEM was used based on convenience. Eight factors affecting banks liquidity were chosen and
analyzed. From the list of possible explanatory variables, most of them proved to be statistically
significant. With the only exception of capital adequacy of the bank, relations of all factors and the
banks’ liquidity were consistent in the two estimated models/L1 and L2. The results of models enable us
to make following conclusions.
Bank liquidity increases with higher bank size and higher interest rates margin, in both of liquidity
measures/L1 and L2. NPL and inflation had positive and significant impact on banks liquidity as per L1
but positive and insignificant impact as per L2. The coefficient sign for capital adequacy revealed
positive and significant impact on liquidity as per L1 but negative and insignificant as per L2. Short
term interest rate on banks liquidity was statistically significant and had positive impact on liquidity
measured by loans to deposit and short term financing ratio/L2. Even though, the number of statistically
significant factors affecting liquidity different in the two measures their coefficient signs give the same
conclusion except for capital adequacy. It is also found that loan growth rate and real GDP growth rate
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had no statistically significant effect on the liquidity of Ethiopia’s commercial banks both in the case of
L1 and L2.
The relation between capital adequacy and bank liquidity was positive in the case of L1 and
negative in the case of L2. But the negative impact of capital adequacy on banks liquidity in the case of
L2 was statistically significant/not different from zero. It could be useful to use another proxy to
measure capital adequacy than capital to asset ratio used in this study. The positive relationship between
interest rate margin and banks liquidity in both liquidity measures was opposite to our expectation and it
may indicate the presence of credit rationing and credit crunch in the economy or it could be due to
credit cap during the past two years (2010/11 and 2011/12) and 27% investment on millennium dam
bond from the total loan disbursement by commercial banks in the year 2013.
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On Bilingual Teaching in Chinese Higher Education
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Abstract: The era of learning English as a kind of foreign language in China’s Higher Education is
almost over. Nowadays the way out of college English teaching is to combine English learning and
professional courses, that is, bilingual teaching. Bilingual teaching plays an important role in Chinese
Higher Education Reform. This paper expounds the background of bilingual teaching, then introduces
the problems of bilingual teaching in Chinese Higher Education, then analyzes reasons of ineffective
bilingual teaching, and proposes the prerequisite of the implementation of bilingual teaching. This paper
suggests China should strive to develop bilingual teaching and further improve the quality of English
teaching in China’s Higher Education.
Key words: Bilingual teaching; College English; Professional courses; Higher education

1 Introduction
To learn English as independent knowledge, rather than as a tool of getting information, which is a
prominent problem facing College English teaching. Some people think that the way out of college
English teaching is to combine English learning and professional courses. Back in 1986, Mr. Xu
Guozhang advocated English learning at various stages of education should have different focus:
English for General Purpose learned during six years of junior and senior school; Subject English
learned during the first two years of college, English for Specific Purpose learned during the late two
years of college.
At the end of the last century, scholars are keen to point out that the function of College English
teaching was incorrectly positioned to continue laying the foundation, which is bound to lag in college
English teaching. For college students, “just need a little training, they can turn to improve the practical
skill of foreign language and the ability of international communication”. (Hu Gengshen 1998). Into the
new century, more scholars advocate public English courses shouldn’t be opened in college. For college
students, they should study professional English as soon as they enter the college. Cheng Yumin (2002),
the focus of foreign language teaching should be turned to high school, with basic language skills
trained in high school and professional English improved in college. Western scholars also have
predicted: “the era of English as a foreign language to study is coming to an end. The need of learner
and change of the market economy are leading to English teaching bidding farewell to the traditional
English teaching methods (Graddol; 2006: 15).”
In fact, the combination of English teaching and professional English as a precedent can be found
out in college English teaching. A long time before the reform and opening up, our public English
teaching is taking the road of “scientific English”, or the road of combining professional English
learning. This is mainly reflected in the different teaching requirements and teaching contents, or even
different English textbooks used in different majors in the same school. (Cai Jigang, 2007). However, at
that time, the students’ English level is generally low, for example, in College English Syllabus enacted
in 1985, students are required to read only 17 words per minute. The concept of “scientific English” and
“professional English” is different from that we are talking about today. The “scientific English” taught
by public English teacher, is just focus on vocabulary and expressions on technology. Also, the learning
material is still the public English textbooks, only the selected articles are mostly in science and
technology field. In this case, the students and teachers who are both on weak foundation of English are
unable to make professional English go on, which results in the two decades after 1985, college English
teaching turns to basic English teaching. In some degree, it is to consider the students’ low English level.
Today, the freshmen’s English level is at a higher level. According to statistics, until 2009, the
number of provinces implementing High School English Curriculum Reform has reached more than 20.
After the reform, the number of vocabulary in English textbooks is greatly improved. “Students should
master 3500 words, almost equal to the college English proficiency” (Huang Lisheng, 2009). On the
other hand, with professional teachers’ higher English level, they can teach professional courses in
English. This means that, with the public English teaching steering toward professional English, some
teachers engaged in basic English teaching need to learn professional courses, otherwise they may face
unemployment crisis.
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Some scholars propose to implement the bilingual teaching during college. This way not only can
strengthen the use of English, but also promote student to learn professional knowledge and improve
students’ motivation to learn English, which in turn promote their efforts to learn basic English well.
The assessment of undergraduate teaching and college English teaching reform make bilingual
teaching get a special treatment in recent years. However, after the first round of undergraduate teaching
assessment is over, with college English teaching reform slowly receded, the degree of emphasis on
bilingual teaching is not so great as before. The reason is that bilingual teaching is still a new thing that
just exists for a short time. Moreover, due to differences in the quality of teachers and fund input in
different universities, the development of bilingual teaching is imbalance.

2 The Problems of Bilingual Teaching
“Longman Dictionary of Applied Linguistics” defines bilingual teaching as, “Subject teaching that
can use the second language and foreign language in school.” Apparently, according to this definition,
bilingual teaching is actually professional English teaching.
Bilingual teaching is the inevitable outcome of English development in China. Over the past
decade, due to acceleration of the development of higher education, a lot of talents is cultured. Even in
some economically developed regions, PhD graduates become primary school teachers, whose English
is good beyond the need of daily teaching in primary and secondary curriculum. Thus bilingual teaching
booms in all primary and secondary schools. However, the bilingual teaching means using a second
language to teach professional courses. Thus, strictly speaking, the majority of bilingual teaching in
primary and secondary schools is only a teaching in both Chinese and English, which is not professional
English teaching.
In university education, bilingual teaching experienced from the blitz to rational treatment.
Domestic universities do great preparation for bilingual teaching, such as from the introduction of
original English textbooks, the curriculum arrangements, to the faculty hiring and training ect.
Nevertheless, bilingual teaching in most schools remains a mere formality. Some schools use the
original English textbooks, but most teachers choose Chinese as main teaching language. Some teachers
use Chinese textbooks, only English handouts as supplemental material in class. However, some
teachers use Chinese textbooks, mentioning one or two English words in class. Obviously, the presence
of bilingual teaching in China is not that referred in the documents of the Ministry of Education.
The common practice of bilingual teaching is the introduction to the content of the foreign original
textbooks to students, which can not make students use English to communicate in the professional field.
In this sense, the effectiveness of bilingual teaching is not obvious. Some people think that the key is
low English proficiency of college students. Most students can not understand the lessons in complete
English. Some people think that the level of English teachers is not very high, which is the main reason.

3 Reasons of Ineffective Bilingual Teaching
3.1 Lack of enough attention to bilingual teaching
In some bilingual classroom, some universities will teach some professional courses in English as
meeting the needs of undergraduate education assessment. When the assessment is over, the degree of
emphasis on bilingual teaching is dropped. Firstly, the school’s academic departments and faculties will
not monitor the implementation of the teaching of the curriculum or strictly examine syllabus, teaching
plan, which gives the teacher the opportunity to give a lesson in Chinese. Secondly, some teachers put
not enough emphasis on bilingual teaching. Some teachers open one bilingual course under immense
pressure, and in the process of teaching, due to various factors, such as the heavy workload of teaching
and research, or the low enthusiasm of the students, they gradually choose Chinese as main teaching
language.
3.2 Lack of enough fund for teachers’ training
Due to professional restrictions, most teachers engaged in bilingual teaching are non-English major.
They have a solid foundation of professional knowledge, but as for English teaching, they are lack of
experience. While those engaged in college English teaching don’t have the background of professional
knowledge, who is more difficult to take on bilingual teaching. Of course, in most universities, English
teachers are also engaged in a number of business English teaching. However, in other fields, if English
teachers want to have effectively bilingual teaching, they need further training.
3.3 Lack of enough teaching investment
Only a few teachers have ability to carry out bilingual teaching in universities. Bilingual teaching

·1608·

Proceedings of the 11th International Conference on Innovation & Management

puts forward higher requirements for teachers. Teachers not only master all the content of original
English textbooks abroad, but also are familiar with a lot of background information, cases, and citations
involved in textbooks. This means that preparatory work of the course is very heavy. In addition, as a
new phenomenon in recent years, if teachers want to prepare a good bilingual lesson, he has to devote a
lot of time to it, sacrificing his resting time.
With the uneven development of bilingual teaching, some teachers teach professional courses in
English, but some teachers teach professional course in Chinese under the guise of bilingual teaching.
Most of the schools adopt lower standards for the calculation of the workload of and curriculum
remuneration of bilingual teaching. For example, some universities regulate one period of bilingual
course is the equivalent of 1.5 period of other courses.

4 The Prerequisite of the Implementation of Bilingual Teaching
4.1 Training teachers of bilingual teaching in high quality
Quality of teachers is the biggest problem facing bilingual teaching. In most schools, teachers who
carry out bilingual teaching are full-time professional teachers in every school. In some schools,
teachers specializing in bilingual teaching will be put together in School of Foreign Languages. While
facing bottleneck in college English teaching, some universities consider to make college English
teacher gradual transition to professional teachers through job training and going abroad. Which way is
more suitable for the development of higher education is still a problem to be solved.
4.2 Selecting the appropriate bilingual textbooks
Universities currently widely use originally bilingual teaching materials, which are suitable for
bilingual teaching purpose. However, the choice of original materials also has some problems. Due to
limit to the hours of teaching, the thicker original English textbook can not be completed in one semester.
Therefore, according to the requirement of the curriculum, teachers have to do some appropriate
trade-offs. In addition, due to the original English materials are very expensive, beyond the affordability
of some students, in general, the choice of materials is based on photocopy version.
4.3 Formulating sound management system of bilingual teaching
There is a phenomenon in the teachers’ remuneration policy of bilingual teaching in college and
university. That is, in order not to reward those who lag behind, so those who are excellent can not get
encouragement. To ensure the effectiveness of bilingual teaching and to carry out a fair and objective
incentive for the teachers bilingual teaching, we should further regulate bilingual teaching curriculum
and teaching, which includes teacher qualifications, teaching hours, the choice of textbooks, syllabi, and
course schedule etc.
In addition, we should establish a standardized assessment mechanism. Unlike other subject
teaching, the former teaching assessment mechanism can not meet the requirement of bilingual teaching.
Therefore, we need to set up a special assessment mechanism. For example, we can organize relevant
personnel regularly to regularly attend lectures, who can master teaching condition and student learning
condition. As for assessment, we should set up appropriate scientific standards.
With the specification of these management system and assessment system, the effect of bilingual
teaching as well as the motivation of teachers will have a real protection.

5 Conclusions
College English teaching and bilingual teaching originally are not associated with each other. One
is on public College English teaching, while the other is on professional English courses for college
students. The common between two is English as teaching language, while the two are linked by the
development and reform of college English teaching.
However, how to balance between English teaching and professional knowledge? The balance can
not only make students master professional knowledge from abroad, but also improve English level by
bilingual courses. Clearly, teachers and students are required to make efforts together.
In the process of implementation of bilingual teaching, we will encounter a number of problems
and difficulties. However, the development of everything is not easy and overnight. Bilingual teaching
put s forward higher requirement for teachers and students. For students, it is to learn a foreign language
through specialized subject knowledge; for teachers, it is to teach expertise in English. Bilingual
teaching puts a great challenge to traditional teaching concept, teaching methods and teaching modes.
Despite the difficulties and obstacles in the process of its implementation process, this is the
development trend of China's higher education. And it is also the development road of the
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internationalization of higher education.
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Abstract: The main aim of education is to empower learners’ autonomy with the ability of learning how
to learn. Students benefit a lot from the graded English teaching mode. They enhance the effect of
learning. This essay analysis the theoretical foundation and the effect of graded English teaching in
college, which is the historical task facing our English teaching reform, and try to summarize the
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1 Introduction
In recent years, the idea of how to reform college English teaching and how to establish an effective
teaching mode is becoming a buzzword within the context of foreign language learning. Almost all the
colleges in China are thinking about how to use the mode to cultivate students’ comprehensive application
ability and improve the students’ autonomous learning ability. And with more and more students enrolling
into college, their English levels are quite different, and their learning motivations also vary from person to
person. Faced with the situation, many colleges are trying to seek effective ways to reform English
teaching mode and strategies, among which the graded English teaching mode has been prevalent. And
after successive experiments and research, we believe this mode has great significance in realizing the
“student-centered” teaching environment where learner autonomy and individualized learning are
emphasized, which is of great importance to our English teaching reform in colleges.

2 The Definition of Graded English Teaching and Autonomous Learning
2.1 The definition of graded English teaching
The graded English teaching mode means organizing the class activities according to the students’
different English levels, which breaks through the limit of majors and departments (Zhang 2003). This
mode has been becoming the trend of college English teaching reform. Adopting the graded English
teaching mode scientifically and reasonably is the safe guarantee of college English teaching which
contributes most to improving teaching quality, optimizing the teaching staff, and boosting the students’
autonomous learning ability. The researches about graded teaching mode are an important factor to college
English reform. The curriculum requirements in 2004, in order to adapt to the new phenomena, set up the
goals of college English teaching which then leads the English teaching to enormously changing with the
help of multimedia and internet technology. College English teaching then altered from the traditional
“teacher-centered” and ‘grammar-centered” teaching method to “student-centered” method. A newly
interactive classroom environment is being created. Firstly, all the students will participate in a graded test,
which is set up by the school when they enter the college. According to their scores, certainly plus their
scores in the entrance examination, the students are divided into three levels: level A, level B and level C.
The students in level A should finish the learning of College English from book one to book four in three
semesters, and then go into the learning of some advanced English courses, such as English-Chinese
translation, A Survey in English-Speaking Countries and so on because those students have very strong
abilities in self-studying. The students in level B will finish the four books in four semesters and no
advanced English courses. Then the students in level C may not be demanded to finish the four, maybe
only three, and the requirement for those students is even low. The purpose of this set-up is that we can
really teach the students according to their different abilities and various needs.
2.2 The definition of autonomous learning
Autonomous learning is a modern study method that contrasts to the traditional reception learning.
This student-centered study method achieves the learning goal by independent analysis, exploring,
experiment, questioning and creation. However, it’s very difficult to define the concept like “autonomy”
and independent learning”. Different writers have defined the concepts in different ways and the
concepts have developed independently in different geographic places and therefore they have been
using different (but often similar) terminology, such as “autonomy” and “independent learning” and so
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on. The term of learner autonomy is defined by Holec (1981) as “the ability to take charge of one’s own
learning”. Dickinson (1995) considers autonomy as “both an attitude towards learning and a capacity for
independent learning”. And Gardner and Miller defined autonomous language learners as those who
“initiate the planning and implementation of their own learning program” (Gardner & Miller 2002). This
definition goes some way towards clarifying the personality of autonomous language learners. In the
autonomous learning mode, students make their own decisions, select their own curriculum, clarify their
objectives, and select materials suitable for their level and relevant to their objectives.

3 The Traditional Teaching Methods in China
In China, grammar-translating method was the long-lasting one, which centered on
grammar-translating teaching approach. Its basic procedure was: firstly, learning the new words and
phrases; secondly, introducing and explaining the grammar and language points; thirdly, the teacher
explaining the text sentence by sentences; fourthly, more exercises on language points and fifthly,
exercises after text. This traditional teaching method paid more attention to the teaching of language
knowledge, and cultivating the linguistic ability as well. This teaching method had its advantage at a
specific time when we didn’t have a better language teaching environment, and the teaching staff was
not so powerful, which established a solid base of linguistic and grammar for students. This method was
just applied by teachers using native language to organize the classroom teaching, which attached too
much importance to grammar rules but not the students’ practical application skills. As a result, many
students were very familiar with the rules and had very good reading ability, but they could not
communicate effectively with foreigners. But as we furthered the policies of reform and opening to the
outside world, the rapid development of social economy made higher request for the students’ English
level, especially in listening and speaking, and this method was becoming more and more out of date.
Because of the defect of grammar-translating method, the communicative language teaching
method appeared. The first step in this circumstance was to give students instruction in which the
teachers only imparted knowledge to the students, including the language points, grammar structure and
the language application. The second step was to practice in which the teachers made the students drill
what they had learned previously by various kinds of approaches. The third step was to apply in which
the students made practical use of the knowledge. In this step the teacher was only a mentor who guided
the students to communicate independently and freely. This approach valued the cultivation of students’
communicative ability, which contributed much to our English teaching. However, the students
sometimes could communicate their ideas but nearly knew nothing about even the basic language
knowledge. And consequently, it made bad influence on students’ English study.
In 2004, The College English Curriculum Requirements, in order to adapt to the new phenomena,
prescribed that the target of college English teaching was to cultivate the students’ comprehensive
English application ability, especially the listening and speaking ability; to make them communicate
orally or in writing in their future work and social contact; to stimulate their autonomous learning ability;
and to improve their artistic appreciation in order to adjust to the need of the social development and
international communication. According to the requirements, most English educators advocate to
cultivate the students’ comprehensive English application ability, which equate the oral communication
and written communication. Not only do the students improve their oral English, but also they must
grasp the basic language knowledge. As a result, the graded English teaching mode, which bases on
network and multimedia, is arising.
Table 1 The Comparison Between Traditional and Graded Teaching Modes
Traditional teaching mode
Graded English teaching mode
Traditional classrooms、multifunction and multimedia
teaching place
Traditional classrooms
classroom、language lab、autonomous learning center
Teaching
Recorder, chalks and
Computers, network carriers, multimedia and courseware
facilities
blackboard
Teaching method
Teachers’ explanation
Teachers’ explanation and students’ autonomous learning
Teaching content
Focus on the books
Books electronic courseware and online courses
More listening and speaking, complete with reading and
Teaching
Mostly reading and writing,
writing to cultivate students’ comprehensive application
requirement
few listening and speaking
abilities
Knowledge initiator, environment builder, interest
Teachers’ roles
Knowledge initiator
cultivator, learning guider and ability nurser
Cultivation mode
summative assessment
formative evaluation and summative assessment
content
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Autonomous learning means making the students master of education activities, which represents a
more advanced teaching idea. Compared with the traditional teaching method, it’s obviously a great
improvement. The new mode can widen the students’ world view, expand the scope of their study and
enrich their knowledge because the new method breaks the limitation of time and space to make the
students participate in the teaching process, and at last to make the social perception of the interaction
between students, teachers and the study environment become true.

4 The Theoretical Foundation of Graded Teaching Mode and Autonomous Learning
Teachers, students and teaching materials compose the basic factors of teaching link. Whether we
must teach according to the materials or the students, and how we should deal with the relationship
among these three factors is continuously the topic which we try to explore and examine.
When it comes to the theoretical foundation of graded teaching mode and autonomous learning, we
must mention the transformational-generative theory of Chomsky(1985) and the language acquisition
theory of Stephen. D. Krashen (1983) which pointed out that “the ability of learners’ language
application ability was not from the action of learning but the action of acquisition”. Krashen’s famous
“I +1” theory indicated that “the foreign language teaching should abide by the sequence and levels”.
Most of the famous linguists think that in the circumstance of graded English teaching mode, students’
personalities and characteristic must be taken into consideration when we are trying to improve their
learning ability, and their motivation, attitude as well.
The term “cognitive structure” is advocated by Piaget (1972),and its influence on study and
learners’ cognitive structure is really very important for learning because learner’s cognitive structure
imparts great influence on learning. The theory focused on the content and the structure of a learner’s
obtained knowledge. It meant that the designing of teaching content and classroom organization must
consider the impact of cognitive structure on students’ ideas and thinking. In theory, the idea shed
insight into the background of graded teaching.
Another theory-- Psychological theory advanced by Ausubel (1963), an American famous
psychologist offered the theoretical basis for graded teaching, too, which claimed that “whether a learner
can acquire new information depends on what they have known”. Ansubel suggested that teachers must
realize students’ obtained knowledge had great importance to their latter learning and during the whole
learning process, teachers should give priority to students’ learning motivation and initiative in order to
make the teaching process a success.
A variety of them believe that by using graded teaching mode, all the students can make progress
despite their different levels. Research after research demonstrates that this mode is an effective one in
our teaching reform in college, which can solve the problem of ‘time consuming and low-effect” in
college English teaching. With this mode, an efficient learning environment is set up to exert students’
learning interest and subjective potentiality, as a consequence, to improve their autonomous learning
ability.
As we have more and more frequent contact with foreign countries, the traditional teaching
methods are becoming more and more difficult to adapt to the development of the new era. The
grammar-translating mode emphasized too much on linguistic system. It aimed to learn English on the
base of grasping the basic knowledge of English. The students memorized the grammar rules by rote but
could never make use of them freely. They had very good acquirement of English grammar, but very
poor in communicative skills. This method valued language itself but not the speech.
The communicative language teaching method paid attention to speech however. It asserted that we
could learn how to use a language naturally from the communicative process. But it put undue emphasis
on learning language through all kinds of linguistic environment, but ignored the comprehensive study
of grammar. The students’ linguistic ability could not adjust to their verbal ability, which consequently
affected the development of their verbal ability.
From above, we see that different kinds of traditional teaching methods all have their pros and cons.
The same flaw is that they hadn’t deal well with the relationship between language and speech. The
ideal language teaching mode should make full use of the achievements of modern linguistics. So that is
the emerge of graded English teaching mode based on constructive linguistics.
As the English teaching reform in college has been moving ahead, the graded English teaching
mode has been prevailing in most colleges. The mode, which puts emphasis on “autonomic learning”
and “students-centered” approach, becomes a very important theme, and the theoretical research about
graded English teaching mode is gradually ripe. As there are more and more new-comers in college, the
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gap between their English levels is getting wider and wider. Some students had already passed the CET
band-4 in middle school and their abilities in listening, reading and speaking had reached a certain
higher level, while others are slow in learning English, such as those college athletes and those art and
music majors and some students who come from the distant village or from the school where the
teaching level is still backward. They have poor language knowledge, not mention their abilities in
listening and speaking. If we adopt one single principle to guide our teaching activities, the result would
be that those top students are not satisfied with the teaching and those slow students would not be able
to keep up. So we must fully consider the individual difference of the students, and set up different
programs to make them improve. That is the main target of graded English teaching mode in college.
This mode, which is brought about by the new condition and the environment, is really beneficial not
only to the teachers but also to the students.

5 Conclusions
The target of English teaching reform in college is students centered. The graded English teaching
mode can improve the students’ comprehensive application ability of English which emphasize on
individual character, with the help of multimedia and the guidance of the teachers.
The graded English teaching mode is a dynamic mode which is based on pedagogic and
psychology. This mode emphasizes graded and dynamic idea that surpasses the traditional and
conservative modes.
Learner autonomy does offer a challenge to both educators and the community. But this process
will have been worthwhile in the long run. It’s the time for teachers to sow the seeds of autonomy and
cultivate a life-long habit of autonomous learning within the students. “Give a man fish, and you feed
him for a day; teach him how to fish, and you feed him for a life time.” Learning autonomy, and graded
teaching mode, can play a vital role in ensuring that academic development goes well in our college
teaching environment. And the mode should be sticked to as long as we study English.
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Abstract: We use the literature regarding bilingual education recorded in CNKI from 2003 to 2013 as
data source, and comprehensively apply technologies and algorithms of co-word analysis. Then we do
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1 Introduction
The expedition of economic globalization process and fast development of technology bring new
opportunities and challenges for the cultivation of talents and educational reforms. The implementation
of bilingual education has strategic importance for cultivating highly qualified interdisciplinary talents
and further adapting our country to global integration. The status of bilingual education in economy and
social activities has improved historically, and the research of bilingual education has drawn wide
attention. Thus tracing national bilingual education’s research topics can not only deeply unearth paths
and features of disciplinary development, but also help scholars in the bilingual education field better
grasp the field’s research status.
The paper mainly uses visualization tools of VOSviewer to do quantitative exploration and
visualized analysis for national bilingual education’s research topics, and then draws the relevant
mapping knowledge domain in order to clearly grasp the field’s research status and developing trends.

2 Data and Methodology
2.1 Data
All the data used in the paper is from China National Knowledge Internet (CNKI). We set the topic
in our retrieval type as ‘bilingual education’ incorporating ‘English’ and the time quantum was from
2003 to 2013. Finally we got 3328 records; each record consists of author, title, key words and abstract.
The last retrieval date was April,4 2014.
2.2 Research tools and methodology
The paper mainly uses technologies and algorithms of co-word analysis and burst detection and
information visualization tools of VOSviewer to show national bilingual education’s research topics.
Co-word analysis is to calculate times that a pair of words appears in the same paper and then do
clustering analysis based on this. So the structural transformations of these words’ disciplines and topics
will be shown [1]. In the research, objects of co-word analysis are key words. For one thing, key words
are normative in semantics and forms; for another, key words are the compacts of authors’ academic
ideas and academic poin
The research tools used in our paper are VOSviewer. VOSviewer was developed by Nees Jan van
Eck and Ludo Waltman and has been widely applied to various ‘co-occurrence’ analysis. In our research,
we mainly use this software to do visualized analysis on national bilingual education’s research topics
from 2003 to 2013.

3 Results and Analysis
3.1 Co-Word matrix
First, we take the retrieved papers about bilingual education as data source, then extract the
keywords of the documents and count the frequency of every keyword. After the duplication elimination
process, we get 3347 keywords, of which there are 2454 keywords that the frequency is 1, taking 73.32
percent. Given that most keywords having relatively low frequency leads to the low frequency of the
co-occurrence, the study of the trend of a certain research will be impeded. Thus, we take the
high-frequency keywords as our research objects, which means that the first 52 keywords, also the
keywords whose frequency is higher than 18 is our study object. Specific content is shown in the table 1.
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High-Frequency Keywords of Bilingual Education Research in China

Key words

Frequency

Key words

Frequency

Keywords

Frequency

Bilingual education

2302

Education

44

International trade affairs

25

Teaching methods

185

41

Current situation

25

Model of teaching

183

39

Multimedia

24

Educational reform

181

Reform

38

Thinking

24

Professional English

148

High position

37

Medical English

24

English

86

Feasibility

35

Teachers

22

English education

78

Models

35

Exploration

22

ESP

76

Higher education

34

Curricula construction

21

Countermeasure

74

College English

70

Problems

63

Bilingualism

Questionnaire
survey
College English
education

Curriculum
settings
Professional
classes
Teaching
objectives

34

Full-English teaching

21

34

Physiology

21

33

Sino-foreign cooperative
education

20

59

Vocational college

31

Legal English

18

Practice

57

Professional
classes

30

Education

18

Colleges and
universities

54

Quality of teaching

29

Clinical medicine

18

Textbook

52

Medical education

29

Talent cultivation

18

Bilingual education

50

Necessity

26

Pharmacology

18

Teaching practice

45

Business English

26

Teaching result

45

Biochemistry

26

After acquiring the high-frequency keyword table about national bilingual education, we used our
self-documenting VBA program to count the times that high frequency keywords co-occurred and thus
generate co-word matrix. What is worth mentioning is, the relation between keywords revealed in this
matrix is just a presentation, because the co-occurring times of two keywords would more or less be
infected by their respective word frequency. To truly unearth the co-occurring relation between
keywords, the research introduces Salton index, which can reveal the relative intensity of keywords’
co-occurrence. As the index representing the relation between terms, Salton index can objectively reveal
the joint strength between keywords and to some extent decrease the limitations of assessing keywords’
joint strength. Its computational formula is S=Nij /(Ni *Nj) 1/2, where Ni and Nj respectively represent
keyword i’s and j’s occurring frequency. Nij is the co-occurring frequency of keyword i and j [2].
According to this computational formula, the research transforms the high frequency co-word matrix
into high frequency co-word matrix based on Salton index.
3.2 Analysis of research topic
We used Pajak software to transform the high frequency co-word matrix based on Salton index into
file format of .net, and channeled it into the VOSviewer software. We chose the Majorization algorithm,
which can calculate the joint’s correlation intension, to get the density view based on co-word clustering.
Specific content is shown in figure 1.
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the Keyword Co-Occurrence Intensity View of National Research on Bilingual Education

As is shown in visualization view generated by VOSviewer, according to the difference between
keywords’ homogeneity and variance of word frequency intensity, figure 1 indexes 6 clusters, where
different colors means different clustering topics. According to the results of clustering, and relevant
referenced document, the paper finally divides national bilingual education from 2003 to 2013 into the
following 4 topics.
The research on bilingual education’s basic educational problems. From table 1, the first topic
cluster is indexed as red, which mainly includes bilingual education, teaching methods, teaching models,
teaching objectives, educational reforms, curriculum settings, educational practice, etc. After further
observation, we find that teaching methods, teaching models, teaching objectives, educational reforms,
curriculum settings and educational practice are all basic research contents of curriculum and teaching
theory. Literally, ‘bilingualism’ in bilingual education is the measure and education is the aim. So many
scholars’ research on bilingual education is developed within the framework of teaching theory, that is,
the basic educational problems of bilingual education. Bilingual education’s teaching method and
teaching models have commonality, so most scholars put the two together in their research.
Multi-dimensional education and grouping education are the most common teaching methods and
models in bilingual education. Multi-dimensional interactive education is multi-dimensional interactive
modes like interactions between teachers and students, interactions between students and interactions
among teachers, students, medias and environment. This teaching method and mode satisfy the need of
teachers and students and comply with educational patterns [3]. Yu Jun and Qu Linchi [4] put forward a
flexible hierarchical teaching method. As for the teaching objectives of bilingual education, different
scholars hold different views. We can summarize them into three types, which are cultivating students’
technical abilities [5], improving their foreign language levels [6] and fostering their information
technology quality [7]. Based on the instructions by above theories, the practice of bilingual education
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has gradually become scholars’ focus of attention. The topic cluster indexed as red also includes English
education, college English, professional English, ESP and vocational schools. These high frequency
keywords are the reified descriptions of bilingual education’s practice, which indicates that bilingual
education’s practice gradually becomes a hot spot with wide attention in the bilingual education’s
researches.
Bilingual education’s research within the scope of higher education. The topic cluster indexed as
green in figure 1 includes high frequency keywords of higher education, professional curriculum and
clinical medicine, while the topic indexed as blue also includes the high frequency keyword ‘colleges
and education’. So we can see that topic clusters are all centering on the same research objective, for
which reason we combine the two clusters into one research topic. In the document issued in 2001 by
National Ministry of education named various opinions on strengthening institutions of higher
learning’s undergraduate teaching and improving education quality, it explicitly requires colleges and
universities to positively promote bilingual education in undergraduate education. Later in the
amendment it sets rigid indexes for bilingual education in majors like biotechnology, information
technology and financial laws and lists bilingual education as a fixed point in assessing undergraduate
teaching work [8]. Under a series of instructions of government policies, the explorations and research on
the bilingual education in institutions of higher learning have become scholars’ focus of attention.
According to the topic clusters indexed as green and blue in table 1, the research on this topic mainly
develop by the following aspects: ① The research on the quality of professional courses’ bilingual
education. The high frequency keywords on this research are mainly higher education, teaching quality
and English. ② The research on reforms of professional courses’ bilingual education. The relevant
high frequency keywords are professional curriculum, clinical medicine, education, bilingualism and
reform. ③The practice and explorations on college bilingual education. High frequency keywords
revealing this kind of research are colleges and universities, practice, explorations and thoughts.
Research on core elements in bilingual education’s classes. Figure 1 indexes this cluster as purple,
and the relevant keywords are merely three, which are teachers, textbook and professional course.
Bilingual education classes demand highly on teachers, where familiarities with professional knowledge
and excellent English level are all needed. However, in most universities promoting bilingual education,
most teachers lack the chance to go abroad and learn foreign language professionally. So talents
mastering foreign language skills do not know professional knowledge while teachers with professional
knowledge have relatively lower level of foreign language. Thus in the teaching process of bilingual
education, the lack of teachers limits the practice of bilingual education [9]. However, in our research we
find that there are few textbook specialized in bilingual education, and only a few scholars describe this
aspect in their researches. Aiming at constructing bilingual education’s textbook, scholars’ views are
mainly divided into the following aspects: ① Choose suitable textbooks by their own characteristics
[10]
; ②Improve English original teaching materials according to their own features [11]; ③develop
textbooks by independent development [12]. Many scholars point that developing systematic bilingual
textbooks consistent with our nation’s curriculum standards is an urgent task [13].
Research on current situation of bilingual education. Current situation, countermeasure, feasibility,
problem and necessity are the main taps and high frequency keyword in this hot theme. Though our
country’s bilingual education is in the exploring and practicing period currently, we cannot deny that
scholars have great passion for this and it becomes a hot research topic. Many scholars card research
documents on bilingual education systematically, put forward the limitations of current research and
offer their proposals for further research. Luo Libin chooses relevant articles in Chinese in the
magazines recorded in CSSCI and cords the researching results of bilingual education in the past 5 years.
After analyzing current development in bilingual education’s research content and methods in detail, he
raises the limitations of current researches and proposes advices for further research [3]. Zhu Ye and
other scholars did document research on 90 bilingual education papers issued inland since 2000
according to the two types of theoretical property and practical property. We find that there exist two
problems in our nation’s current bilingual education research: first, the research contents are repeated
and researching aspect lack creativity. Second, research method is monotonous and does not deal with
concrete issues. So our later bilingual education research must actively make improvements [14].

4 Conclusions
The research chooses academic papers in CNKI which are in tight relation with bilingual education
in the last ten years (2003-2013) as research objects, and uses the information visualization tools
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VOSviewer to conduct frontal analysis and visual presentation on national bilingual education’s research
subjects. The main conclusions are as follows.
Based on high frequency keywords, we use the method of co-word analysis and VOSviewer
density clustering figure, and find that there are principally 4 research subjects of national bilingual
education’s researches, which are respectively bilingual education’s basic teaching problems, bilingual
education in higher education, core elements of bilingual education’s classes and bilingual education’s
current situation. In these subjects, research on bilingual education in higher education is the most
popular among scholars, which is developed from three dimensions: quality of higher education’s
bilingual education, professional bilingual education’s educational reforms and college bilingual
education’s practice and explorations.
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Abstract: Over the years, quality education has been a major concern in educational circles. The
interplay between foreign language teaching and quality education has been discussed a lot in recent
years. This paper argues that college English teaching reflects students’ deficiency in psychological
quality, communicative quality, thinking quality and humanistic quality, and it puts forward that the key
to quality cultivation is to build a scientific and harmonious environment to enable the educatees to
achieve all-around, full, free and harmonious development.
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1 Introduction
The interplay between foreign language teaching and quality education has been discussed a lot in
recent years by college English teachers. Most studies hold that foreign language teaching in China
should be integrated with quality education. Wang Mancai (2001) believes that people view quality as a
potential for learning and mastering foreign languages, and the qualities involved in foreign language
teaching include ideological quality, intrinsic quality, cultural quality, thinking quality and psychological
quality. Jiang Hong (2006) puts forward that college English teaching is an essential field in which
professional education and quality education are combined; according to the characteristics of English
teaching, quality education should be implemented in the aspects of language quality cultivation,
cultural quality cultivation and psychological quality cultivation. Huang Bijun (1999) emphasizes that
we should cultivate good communicative competence and quality in foreign language teaching, for
communicative quality is the fundamental premise of cross-cultural communication. Zhang & Huang
(1997) argue that cultivating students’ communicative competence is the ultimate aim of foreign
language teaching. Liu Gang (2005) points out college English teachers should pay attention to
cultivating college students’ comprehensive quality especially good learning psychological quality in
foreign langue teaching. Besides the above studies which discuss the significance of students’ quality
cultivation to foreign language teaching, there are also studies which emphasize the important role of
foreign language teaching in improving college students’ comprehensive quality. Tian Peng (2011)
argues that foreign language education promotes the improvement of students’ psychological quality
(the healthy development of psychological traits). Xu Huiyan (1997) holds that the cultural elements in
foreign language teaching play an essential role in humanistic quality education.
Unlike the above studies, this paper points out that college English teaching reflects problems and
deficiencies in China’s quality education.

2 Quality and Quality Education
It is necessary to know what “quality” is before we figure out the meaning of “quality education”.
In the dictionary, “quality” means the essential and distinctive character of something or someone. In
psychology, it refers to human being’s nervous system and innate characteristics of sensory organs; in
pedagogy, it refers to the basic characters of a citizen or a professional. Quality includes natural quality
(such as the innate inheritance), general quality (such as social morality) and professional quality (such
as the professional knowledge and ability of doctors, lawyers, and artists). As for a person, it means the
basic knowledge, ability and character needed in one’s life, work, and social communication (Shi & Liu,
2007). Thus it can be seen that quality education is the education of human nature; according to the
development needs of society and individual, following the law of education, it integrates an
individual’s inborn talent with the influence of social factors, develops educatees’ physical and
psychological potential, and promotes the all-around and harmonious development of their body and
mind (Zhang & Huang, 1997; Yin Jin, 2007; Jiang Hong, 2006). Quality education deals with the
education of ideological and moral quality, scientific and cultural quality, physical quality, psychological
quality, aesthetic quality, innovation ability and practical ability (Shen & Chen, 2007).
Over the years, quality education has been a major concern in educational circles. The concept
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“quality education” was put forward in the middle and late 1980s in China; after that, the relevant
studies gradually became a research hotspot in education. Up to this day, more than 20 years have
passed since quality education was brought forward and implemented (Feng Wenquan, 2010).

3 What We Have Learned about Quality Education through College English
Teaching
The author thinks College English teaching reflects students’ deficiency in psychological quality,
communicative quality, thinking quality and humanistic quality
3.1 Psychological quality
Psychological quality, an important part of quality structure, includes a person’s cognitive ability,
emotions and emotional quality, will quality, disposition, character and so on. If a person is emotionally
stable, cool-headed, strong-willed, fearless in front of difficulties, and has active thinking and rich
imagination, he has good psychological quality. In a word, good psychological quality is manifested in
good mood, good adaptation and good behavior (Liu Gang, 2005).
In class oral English activities, especially in oral presentation and public speech, most students do
not show good psychological quality. Speaking in English (especially in public) is a rather big challenge
to most Chinese students who dare not speak in front of the whole class and are unconfident about their
English competence. They are afraid of making mistakes and losing face , so they are too shy and
nervous to express themselves smoothly. Psychological activities inevitably bring about physiological
activities: some students speak with trembling voice and hands, flushing and sweating; some students,
lowering their heads and not daring to look straight ahead, murmur with no intention to make
themselves heard; some students fail to articulate in speaking and finish it hastily; some look at the
ceiling or look around, unable to maintain eye contact with the audience, and recite what they have
prepared rather than speak; and some other are absent-minded and lack the desire and passion to express
themselves. In short, the students do not behave like good public speakers who are natural, graceful and
in high spirit. They can neither move the audience nor improve their spoken English. We can conclude
that the students overprotect self-image and are not self-confident. In addition, they lack the courage and
determination to overcome difficulties and face challenges. In this way, it’s difficult to give play to their
full potential.
3.2 Communicative quality
Communicative function is the most essential function of a language and communicative
competence has all along been considered the ultimate goal of foreign language teaching. A successful
foreign language learner must have strong awareness of assimilating and using a foreign language, and
actively take part in language communication; namely he should have communication consciousness in
language learning. Communication consciousness refers to the mentality and quality with which
language learners dare to participate in foreign language communication and are good at doing this
because they have realized the importance of it (Zhang & Huang, 1997).
In some class oral English activities such as group discussion and role play, some students are
unwilling to communicate and cooperate with others. They muddle through their work by reading or
reciting what they have prepared, or become a bystander rather than seize the opportunity to speak, or
even appear indifferent to their work and do nothing. Obviously, those students are short of
communicative quality. They have no awareness of participating in group activity; they have poor
competence of expressing their thoughts and feelings, neither can they understand and accept others’
thoughts and feelings, and they are unable to build a good interpersonal environment as well as maintain
and improve interpersonal relationship.
Students’ deficiency in psychological quality and communicative competence should be attributed
to the long-time neglect of the importance of psychological quality in China’s education. Before the
concept “quality education” was put forward, from the 1950s to the 1980s, China’s educational policy
was “promoting students’ all-around development in morality, intelligence, and physique”. It only
emphasized body health and physical quality cultivation and attached no importance to mental health.
Meanwhile, intellectual development has also been highly regarded; intelligent and academically
outstanding students have always drawn people’s attention and set good examples to others. It was
widely believed that intelligence level is of the first importance to one’s success; the higher the
intelligent quotient is, the more likely it is that one can achieve success. Only after psychologists put
forward the concept “emotional quotient” in the twenty first century, people began to pay attention to
one’s quality involving emotion, will, frustration tolerance, etc. Today psychologists widely believe that
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emotional quotient level has significant influence on one’s success and is sometimes even more
influential than intelligence level.
3.3 Thinking quality
Thought only belongs to human beings and it is the core of a person’s intelligence. Human beings’
thinking quality has the following characteristics: targeted thinking, extensive thinking, deep thinking,
quick thinking, logical thinking, critical thinking and creative thinking. There are two important aspects
involved in thinking quality: way of thinking and ability of thinking. The former is an essential
foundation of cultivating and improving one’s other qualities and plays an indispensable role in
intellectual development. The latter includes one’s analytical ability, synthetic ability, ability of
judgment, reasoning ability, inductive ability, deductive ability and so on (Yin Jin, 2007).
Table 1
Way of Thinking

Ability of Thinking

Thinking Quality
Foundation of other qualities
Analytical ability
Synthetic ability
Ability of judgment
Reasoning ability
Inductive ability
Deductive ability

In college English teaching, especially in listening and reading practice, most of the students do not
have analytical and synthetic ability. After reading or listening to a paragraph or an article, they are
unable to summarize the main idea and text structure quickly, accurately and concisely; they also have
difficulty in telling main ideas in their own words (only cite original sentences in the text). Sometimes
they even fail to find the topic sentence and distinguish between sentences of fact and opinion. In
writing and speaking practice, their ability of logical thinking and dialectic thinking are rather weak.
They are not good at well organizing their ideas and clearly expressing themselves. What’s more, their
ideas don’t have rich development and are not convincing most of the time.
Generally what the students lack most is critical thinking and creative thinking. They can not think
independently and are usually constrained by habitual thinking process or others’ thinking; they follow
what others have said or only believe in the teacher’s instruction and the reference book so that dare not
express their own views. They are weak in thinking about a problem from different perspectives and
drawing inferences about other cases from one instance. For example, when doing translation, they
master only one translation method or skill; when they have difficulty in English speaking, they are
unable to change to another way of expression (such as using simple or familiar words, phrases or
sentence structures ), so their thinking often goes blank and finally they can’t utter any words. Deductive
thinking and inductive thinking are the two abilities involved in creative thinking. For a long time, our
fundamental education lays stress on deductive thinking ability training so the students have weak
inductive thinking ability. This can explain why they don’t know how to summarize a large number of
facts, refine them and then form new ideas. Deduction is only used to test but not discover the truth;
therefore deductive thinking can only help imitation rather than creation. Thus one’s thinking is
restricted to a narrow and closed area; without an open horizon, there is no way to develop one’s
imagination, creativity and quick thinking.
3.4 Humanistic quality
As an important aspect of quality education, humanistic quality is not only ultra-utilitarian but also
influential in economic development. It also plays an essential role in a person’s development by making
him more intelligent and noble. Those masters with great contribution to human history of science are
not only proficient in natural sciences and social sciences but also have good humanistic training (Liu
Yuwen, 2005). The culture of any nation is the accumulation of its history with the material and spiritual
wealth created by its people in historical development especially with the spiritual wealth such as
religion, philosophy, literature, art, history，language and so on. Language and culture are interdependent;
language learners can not avoid learning about the cultural background related to the language they are
learning.
However, Chinese college students (especially the students of science and engineering) are lack in
humanistic knowledge. They are not familiar with the general situation of English speaking countries as
well as the history and geography of the world; they know little about the Holy Bible and Greek and
Roman mythology; they even don’t know the great literary masters in the world such as Shakespeare,
Bernard Shaw, Mark Twain and a series of famous literary works, not to mention the world-known
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western painters, musicians and thinkers. To our surprise, some students have never heard about
Valentine’s Day! Since humanistic education is ultra-utilitarian and its influence on economic
development is indirect, it is easy to be ignored. In China’s fundamental education, the subjects dealing
with humanistic knowledge such as History, Geography, Music, and Fine Arts are all minor subjects. In
order to cope with various entrance examinations, most students only concentrate their efforts on the
major subjects (Chinese, Mathematics, English, Physics, and Chemistry) and consider taking minor
subjects a waste of time, so they are absent-minded and slack in those classes, chatting with classmates,
sleeping or busy with what they are interested in and they are not serious about homework and
examination at all. How can they master humanistic knowledge and how can their humanistic quality be
cultivated in such a state? In senior high school when the students are divided into science classes and
arts classes, the situation becomes more serious. The students in science classes only focus on science
subjects (mathematics, physics, and chemistry), showing no concern to liberal arts subjects. Even in
Chinese class, they are only trained to cope with examinations. In undergraduate and postgraduate
education, the students are concentrated on professional knowledge acquisition and skill training, plus
the influence of practical and utilitarian factors such as graduation, employment, further education, etc.;
it’s more impossible for them to improve their humanistic quality.

4 Key to Quality Education
When talking about quality education or educational reform, people will first of all criticize
exam-oriented education. The author of the paper holds that exam-oriented education is not good for
nothing; more importantly, the implementation of quality education does not simply mean abolishing
examination system and offering several relevant courses or skill trainings for the students. Quality
cultivation should be a process in which the educatees are nurtured or influenced by what they

constantly see and hear.
First, family environment plays an important part in quality education. People often say that family
is the first school of a person and parents are one’s first teacher. Since the day the child is born, his
family environment namely the conscious education from family members has exerted lifelong profound
influence on him. Even if the child is separated from his family after he grows up, he can’t get away
from links with his family environment. The physical environment, psychological environment and
information environment all have impact on one’s quality cultivation. Good physical environment can
develop one’s intelligence as well as cultivate one’s cognitive ability, aesthetic ability and
communicative ability. Harmonious family atmosphere and scientific family lifestyle have significant
impact on an individual’s psychological quality and thinking quality. If family members are sunny,
optimistic, open-minded, strong-minded and fearless of difficulty; if they have peaceful mind and active
thinking; if they are close to each other, communicate with each other a lot, and at the same time
establish a reasonable system of study and life, then there appears a sweet and harmonious family
atmosphere which is crucial to an individual’s physical and psychological health so that one can form a
sound personality. Good information environment helps develop one's interest, broaden one’s horizon
and cultivate one’s taste. If family members are well-cultured and have good economic status, they are
able to provide sufficient opportunities for their children to receive outside information, such as reading,
watching useful films or TV programs, visiting museums or exhibitions, travelling, taking music, arts or
sports lessons, etc. It’s a pity that due to the regional disparity and gap between the rich and the poor,
parents from poor families in China are often uneducated and strive so hard to barely afford their
children’s education. It’s beyond their capacity to let their children receive humanistic quality training.
Physical Environment

Table 2 Family Environment
Important to development of intelligence and other abilities

Psychological Environment

Significant to forming a sound personality

Information Environment

Helpful to developing interest, broadening horizon and cultivating taste

Second, it’s necessary to vary the competition mechanism in China. All the time, we see college
entrance examination system as an obstacle to carrying out quality education, so we never stop
condemning it and calling for pushing quality education. However we haven’t made noticeable progress
and the intense college entrance examination competition still exists. Thus we have to ponder that apart
from college entrance examination, would there be other ways of talents selection and other competition
mechanisms to enable some students to achieve success? A good piece of news is that China is going to
bring about two modes of college entrance examination which involve two types of talents selection: the
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college entrance examination for technical talents and the college entrance examination for academic
talents. The latter is the present college entrance examination, and the former would cover both skill and
cultural knowledge examination. Such a new mode of college entrance examination would offer more
admission opportunities and change some educatees’ life. Under diversified competition mechanisms,
some are able to full develop their personality and interest, and give full play to their specialty and
creativity. As a result, quality education should be the improvement and innovation based on
exam-oriented education.
Finally, it’s beneficial to learn from positive western ideology and culture. Growing up in the
Chinese culture which emphasizes harmony and unity, we always pursue the similarity or identity of
thinking so that our talents are unable to think critically and creatively. They only follow what others
have said, unwilling to express their own opinions for fear that they would be isolated by their peers. In
western culture, everyone feels free to express their viewpoint and each viewpoint is respected, in which
case the talents can fully develop their individuality and creativity. Moreover, humanistic quality
cultivation in China nowadays really encounters difficulties. It is widely held that only learning
mathematics, physics, and chemistry well can a student successfully enter a key university and have a
bright future. Those with poor academic records have to choose music, fine arts, etc. as their majors, for
the college enrollment score of art majors is much lower than that of non-art majors. In Chinese history,
actors or artists have all along been considered inferior to others and belonged to lower class. Art majors
do not deserve respect in most Chinese people’s minds. On the contrary, in developed western countries,
art (music, fine arts, drama, film, etc.) is noble and serious. Lots of scientific talents also have artistic
and cultural accomplishment; at least they are interested in art. Therefore in order to better implement
quality education, we should change ideas to accept positive aspects of western culture.

5 Conclusion
Unlike other studies of the interplay between foreign language teaching and quality education, this
paper does not further discuss foreign language teaching in China should be integrated with quality
education or foreign language teaching helps improve students’ comprehensive quality and boost quality
education. The author thinks that foreign language teaching and quality education can not be mentioned
in the same breath at the same level, for the former deals with something specific and professional while
the latter is a more general concept. Also to cultivate and improve students’ comprehensive quality does
not depend on a few years of foreign language learning. We can say that foreign language teaching
involves some aspects of quality education, and reflects some problems and deficiencies in quality
education. Quality education has a long way to go; the implementation of quality education and
realization of human being’s all-around development need people’s continuous exploration and creation.
Quality education does not mean discarding exam-oriented education. The key to quality cultivation is
to build a scientific and harmonious environment to enable the educatees to achieve comprehensive, full,
free and harmonious development.
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Abstract: Since 1980s, autonomous learning has been a hot issue in the field of linguistics, but research
of autonomous learning embedded in apps to train learners’ specific skills are not common now. This
paper tries to investigate whether the android-based English vocabulary-learning app could enhance
learner autonomy. The paper begins by examining the definition of learner autonomy, and then goes to
discuss the importance and necessity of learner autonomy as well as learners’ problems in vocabulary
study. An experiment with the vocabulary-study app was conducted to test its power on learners’ ability
of autonomous learning of vocabulary. The software SPSS was applied to examine the experiment’s
results and interviews with some participants were also analyzed. The results show that this kind of app
could help improve autonomous learning to some extent but if linguistics could join hands with app
engineers, this kind of language-learning app could greatly enhance learner autonomy.
Key words: Autonomous learning; Vocabulary study; App; Smart phone

1 Introduction
Beginning from the 1980s, since Henri Holec wrote his Autonomy and Foreign Language Learning,
the research of autonomous learning has been one of the focuses in foreign language education.
According to Holec (1981), autonomous learning is the “ability to take charge of one’s own learning”
and learners have “the responsibility for all the decisions concerning all aspects of” learning, i.e.
“determining his own objectives, defining the contents to be learned and the progression of the course,
selecting methods and techniques to be used, monitoring this procedure and evaluating what he has
acquired.” This ability “is not inborn but must be acquired either by ‘natural’ means or by formal
learning, i.e. in a systematic, deliberate way”.
1.1 Autonomous learning and its importance
A large body of empirical research in social psychology shows that autonomy nourishes learners’
intrinsic motivation. Autonomous learning could help learners apply the knowledge and skills they have
acquired to situations outside the classroom1. Some scholars in China have also studied the significance
of autonomous learning to English teaching. As Zheng (2000) points out autonomous learning is
achieved through changing learners’ self-awareness, in this way it could make learning more efficient
and effective and gradually help learners gain the ability of study by themselves, thus better adapt to the
fast development of society. Pang (2001) also believes that in accordance with language acquisition
rules, autonomous learning plays a key role in study and it almost determines whether one can succeed
or fail in the process of learning. Thus, helping learners foster autonomous learning ability is crucial for
them in English learning.
1.2 Relative research
Although autonomous learning has been central in the research of linguistics both at home and
abroad, for researchers overseas their research evolved from defining the term to aspects involving
learner development, teacher development and cultural adaptability (Xu 2013), while besides
introducing this notion to China, Chinese researchers mainly focus on exploring relative theories and
have conducted questionnaires and experiments to investigate learners’ capability of autonomous
learning (Xu 2004). As this is an era with various great technological innovations, making full use of
computer technologies will be a new trend in this research field. By summarizing and reviewing major
achievements in autonomous language learning abroad in the past 30 years, Xu (2013) suggested that
more attention should be paid to autonomous learning outside classroom and it would be of great
significance if learner’s autonomous learning ability of specific skills such as listening, speaking,
* This paper is supported by Wuhan University of Technology Huaxia College (NO. 2011129), College English
Teaching Team.
1
Little D. Learner autonomy: drawing together the threads of self-assessment, goal-setting and reflection[J]. ONLINE]. In:
ELP_TT–Website. http://www. ecml. at/mtp2/Elp_tt/Results/DM_layout/00_10/06/06% 20Supplementary% 20text. pdf
[10/05/2009], 2009.
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reading and writing could be studied and investigated. Groß & Wolff (2001) and Murray (1999) both
tried to combine software into fostering and enhancing learner autonomy and the results are encouraging.
Murray’s (1999) study shows that learners exhibited different levels of autonomous learning after using
the interactive grammar-study software. Groß and Wolff (2001) found that the reading-training software
they tested upon learners helped to enhance leaner’s’ reading competence and autonomous learning as
well. Yet seldom research which focus on using software to facilitate learners’ autonomy concerning
vocabulary study outside classroom has ever been conducted. This paper is trying to bridge the gap and
investigate whether vocabulary study app could make a difference in learners’ autonomous study of
vocabulary outside classroom.
The importance of vocabulary study cannot be ignored. Yet although many Chinese English
learners spend a lot of time on it, the result is far from satisfying (Yang & Gen, 2008). Sang and Shu
(2005) carried out a study on the learning strategies of non-English majors and found out that those who
are good at English could better use vocabulary learning strategies. However, in the age of Internet and
information, with a lot of smart phone educational apps available, vocabulary study would not remain in
the same way. Learners could download those mobile apps to help them in the process of learning.

2 Method
2.1 Description of the app Youqu
The study was designed to identify whether an English vocabulary study app would help enhance
learner autonomy. The selected app named Youqu is a mobile app for smart phones based on Android
system. It was chosen because Android system is the currently most popular system for smart phone
users. It’s user-friendly, free to download and compatible with most smart phones, thus participants may
easily learn to use the app and follow the progress of the experiment.
The reason why Youqu was chosen as the experimental app is because among the 33
vocabulary-study apps available on 360 mobile phone assistant where smart phone users often download
apps, it is the top one with the highest score 9.5 – graded by users, downloaded more than one million
times. Youqu mainly has the following functions:
1) Commonly-used phrases and collocations are given to create a context for learners easy to
comprehend, remember and learn to use the word;
2) Reviewing a certain amount of words before unlocking the phone screen;
3) Ebbinghaus memory curve of forgetting are embedded to help learners to remember and review
words more effectively;
4) Listening is involved as one part of reviewing to help learners able to use words not only in
reading but also in listening;
5) Facilitating memorizing by word root and association are applied;
6) The app would keep a record of learners’ learning plan and remind them once they fall behind
with their plans
2.2 Participants
The participants of this experiment are 50 sophomores from Wuhan University of Technology
Huaxia College. 25 of them are majoring in Financial Management, while the left half are majoring in
Computer Science. Among them 25 are boys and 25 are girls. Participants are randomly divided into two
groups – the controlled group and the subject group. The controlled group followed their traditional way
of learning vocabulary, while the subject group used this app to help them study words.
2.3 Design and procedures of the experiment
The experiment consists of a pre-test and a post-test of vocabulary. The pre-test consists of 40
words coming from student’s textbook – New Horizon College Englsih (Reading and Writing, Book 1).
Students were allowed 10 minutes to write each word’s Chinese meaning. Students’ pre-test’s
performance was analyzed by SPSS 18.0 and the results showed no significant difference between these
two groups (Table 1).
Table 1
Controlled group (N=25)
Subject group (N=25)

Results of Pre-test
Average
56
55.5

Standard deviation
19.7
20.5

Then the subject group was required to memorize CET – 4 words by the app Youqu for one week,
30 words a day, while the controlled group memorized the same 210 words with the same examples
printed on pieces of paper for one week and no requirement of 30 words a day was made upon them.
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After one week, both the controlled group and subject group took a vocabulary test. The 40 words tested
were chosen from the CET – 4 word bank participants had memorized. SPSS 18.0 was used and
independent-samples T test was adopted to analyze whether the post-test would show any significant
differences between these two groups
2.4 Data collection
Data sources included vocabulary tests’ results before and after using the app and interviews with
20 participants from the subject group after the post-test. Each participant was interviewed for 10
minutes concerning the major advantages and disadvantages of the app and the process was recorded by
a recording pen.

3 Findings and Discussion
Although the subject group’s performance in the post-test was much higher than that of the
controlled group, which can be seen from Table 2, the results of post-test showed no significant
difference between these two groups. This indicates that this vocabulary app does help learners during
the process of vocabulary learning, but it’s not a decisive factor in improving learner autonomy.
Table 2
Controlled group (N=25)
Subject group (N=25)

Results of Post-test
Average
Standard deviation
69.7
20.9
75.5
21.7

P
.340

And an interesting phenomenon is that when girls’ performance was analyzed by SPSS, while the
pre-test showed no significant difference, the post-test did.
Table 3

Comparison Between Girls’ Controlled Group and Subject Group
Pre-test
Post-test
Girls
Average
Standard deviation
P
Average
Standard deviation
Controlled group (N=14)
67.1
20.9
81.6
15.5
.340
Subject group (N=11)
64.8
21.7
93.2
7

P
.031

So why this app could facilitate learner autonomy but fail to become the decisive factor? Why did
girls perform better than boys in this experiment? Interview of the 20 participants from the subject group
will give answers to these two questions.
3.1 Would this vocabulary-learning app help enhance learner autonomy?
As to students’ English autonomous learning in universities of China, Xu (2004) noted that five
aspects should be covered: “1) realize teacher’s teaching aims and demands; 2) set up clear study goals
and make plans; 3) effectively apply learning strategies; 4) monitor how learning strategies are applied;
5) monitor and evaluate study process”.
This app Youqu requires learners to set a goal first – selecting a certain level of vocabulary, such as
CET - 4 or CET - 6, and then make a plan about vocabulary study. The plan includes the beginning and
the end date of the plan as well as the daily progress such as how many words learners are going to
study. During the process of learning, the app Youqu involves vocabulary learning strategies such as
rules of word-formation, examples and phrases and reviewing designed on Ebbinghaus memory curve of
forgetting. It also monitors learners by examining how they follow their study plan – how many words
they finish each day; if learners fail to follow their plan or even haven’t started learning, the app would
remind learners like an alarm clock. After each day’s study, the app would inform learners how many
words they have studied on that day and how much they have finished in a pie chart.
All of these functions of Youqu meet the requirements of autonomous study defined by Xu and that
is why the subject group did much better in the post-test than the controlled group. This
autonomous-learning-embedded app could help learners develop the habit and gain some practical skills
of autonomous learning.
In the interview, two of the app’s functions were frequently praised by the participants. One is
reviewing function. Among the participants interviewed, 75% of them said the reviewing part could
reinforce memorizing of words and words are no longer easy to forget. This function helps learners
realize the importance of reviewing which a typical strategy in learner autonomy is.
One of the participants Yao said: “The reviewing function is powerful. The app helps us to
memorize new words with reviewing old ones consecutively. And the screen-locking is awesome as
every time before we slide open our smart phones, we have to review some new words we’ve just
learnt.”
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Another great function praised by 65% participants is making a study plan. The app teaches
learners the significance of making a plan and once they fail to follow it, it’s difficult to catch up with
the plan. That helps learners to realize they have to attribute a certain amount of time on learning every
day.
Hu from the subject group said: “By dividing the amount of words into daily assignment makes it
easier for us to finish. It’s great we can make our daily schedule. This helps me build a good habit of
memorizing words.”
3.2 Why girl and boy participants showed different levels of learner autonomy?
Sang and Shu’s (2005) research shows that students who are good at English mostly would use
learning-strategies such as memorizing phrases, association strategy, reviewing words acquired on the
same day and studying example sentences. In examining students L2 vocabulary competence, Yang and
Gen (2008) also emphasized listen-to-memorize words, association strategy, collocation and proper use
in certain context in acquiring L2 vocabulary. By reviewing the major functions of Youqu, we can see
that this app tries to incorporate these effective vocabulary learning strategies and thus help improve
learners’ vocabulary study.
But girl participants and boy participants’ realization of these useful strategies are not the same. 70%
girl participants claimed that the examples and phrases enhance their understanding of the meaning of
new words. 43% of them thought methods of memorizing words such as association, word-formation
skills were quite beneficial. 40% of girl participants considered the audio function of the words as a
great approach to study words.
Peng said: “The examples of sentences and phrases do help me understand the words better.
Word-formation skills, such as prefix, root and suffix, would make remembering words easier. And if
the commonly-used synonyms and antonyms could also be listed, that would be terrific.”
These all show that through the app, girl participants better mastered strategies of autonomous
learning. In the contrast, only 10% of boy participants regarded examples of sentences as helpful; 20%
of them thought the audio function of the app could be beneficial and none of them realized strategies of
memorizing words, such as association and word-formation skills.
What’s more, girl participants better used the app’s monitoring function. 40% of them saw
reminding function of this app as great.
One girl participant commented: “The reminding function is great. It always warns me that I
haven’t finished today’s task. I hate not being able to follow the plan. And as I always carry my smart
phone, I could make full use of every spare moment.”
However, no boy participants mentioned anything about the reminding function of the app.
Thus, we can see that girl participants assimilated learning strategies in the process of using the app
better. They were more active and cared more about following the study plan which showed they
advanced to a higher level of learner autonomy, while boy participants were passive and they just
followed the plan blindly without realizing the importance of learning strategies and ignored effectively
monitoring and evaluating their study. So the ability of autonomy was not internalized and that’s the
reason why girls’ performance showed significant difference in the experiment.

4 Conclusion
In the time of Internet, smart phone has become an indispensable part of almost everyone’s life.
Designing educational apps such as the one discussed in this thesis definitely could help learners
nowadays better use their spare moments and enhance their autonomous learning to some extent. But
blindly following the guide of this kind of educational apps is not a decisive factor in enhancing learner
autonomy, thus teachers should help and guide learners to better realize the importance of making a plan,
effective learning strategies, and how to effectively monitor their own study as well as evaluate their
study process. By internalizing these factors learners can enhance their ability of autonomy. What’s
more, some participants in this experiment also complains some defects of this vocabulary-learning app,
such as the modes of studying words are too simple and sometimes they can just cheat the app by
guessing the correct answer. This shows there is still space for the improvement of this kind of
educational app and if strategies of learner autonomy could be fully and cleverly designed and applied in
the app, it would greatly enhance learner autonomy. Thus, the study of designing such apps is
worthwhile and designers of apps and linguistics could join their efforts in improving it.
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Zhan Wei
Art and Media College, Wuhan Polytechnic University, Wuhan, P.R.China, 430000
(E-mail: 369208738@qq.com)
Abstract: Art education is a kind of education that aims to improve our quality and accomplishment. In
the new era, the principle of “set up virtue and rear people” is our basic task of education development,
which proposes new requirements for the education activities. Starting from the basic connotation of
“set up virtue and rear people”, this paper analyzes the significance of “setting up virtue and rearing
people” in art education and focuses on the effective mechanism of its realization, hoping to provide
certain guidance for the development of art education.
Key words: Art education set up virtue and rear people; Unique value; Effective mechanism

1 Introduction
Art education activities not only require our expression ability and creativity for art, but also need
to improve our feeling and understanding for beauty. After the reform and opening-up policy, we have
achieved great progress in art education and have initially formed the art education system with Chinese
characteristics. Art education plays a vital role in promoting our all-round development in morality,
intelligence, physical health, art and labor. In the new era, the educational ideology of setting up virtue
and rearing people has the meaning of enlightenment for the reform of art education. How to use art
education as a carrier to implement the basic task of “setting up virtue and rearing people” becomes a
topic of common concern.

2 Basic Connotation of “Setting up Virtue and Rearing People”
We have had the idea of “setting up virtue and rearing people” since ancient times and it has been
giving new meaning with the development of history.
2.1 Ancient connotation of “setting up virtue and rearing people”
“Setting up virtue and rearing people” includes two parts: “set up virtue” and “rear people”
“Setting up virtue” first appeared in the book Zuo Commentary: the 24th regnal year of Duke
Xiang written by Zuo Qiuming: “The highest thing in life is to establish good moral, followed by the
establishment of a winner, and the third is the book can be spread, though after long and will not be
buried, it is immortal”, which means if one want to be successful, the most important things is to set up
virtue and overcome people with virtue, and then he can serve the country, make contributions and
progresses and improve his literary accomplishment constantly. Only in this way, people will remember
his spirit even after a long time. “Set up virtue”, “make contributions and progresses” and “great
theoretical contributions” are always important topics of Chinese ethnics.
“Rear people” first appeared in the book Guanzi: confining regime written by Guanzhong: “The
best plan on one year, is plant the cereals; The best plan on ten years, is plant trees; The best plan on the
whole life, is to cultivate people”, which means education is a fundamental task crucial for generations
to come, and it takes ten years to grow trees but a hundred years to rear people. The long-term strategy
of revitalization and development of a nation is to rear people.
2.2 Modern connotation of “setting up virtue and rearing people”
With the development of our modern higher education, implementing the educational ideology of
“setting up virtue and rearing people” need to start from the need of cultivating innovative talents, and
we need to focus on students’ scientific innovation spirit, practical ability, humanistic quality and
ideologyandmorality when cultivating talents. Under the socialist theoretical system with Chinese
characteristics, every student can combine their own dream with “China dream”, so as to achieve the
unity of social values and personal values.
The principle of “set up virtue and rear people” is our basic task of education development in the
new era, and it is also the basic strategy to promote all-round development of people. It emphasizes that
education should not only pay attention to knowledge teaching and ability cultivation, but also integrate
socialist core value system into education, so as to guide people to set up correct values, outlook on life
and world outlook. Hence, “set up virtue and rear people” has clearly answered the basic question that
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what kind of people education need to cultivate and how to cultivate them, which has the meaning of
enlightenment for the development of art education.

3 Analysis on the Significance of “Setting up Virtue and Rearing People” in Art
Education
Art education is an important part of our school education, taking music, painting and other art
courses as the carrier and through the implementation of related courses, so the education function of the
school can be realized. With the deepening of the modern concept of quality education, the development
of art education attracts more attention. And “set up virtue and rear people” plays a vital role in the
development of art education.
3.1 To promote the all-round development of students
The educational ideology of “setting up virtue and rearing people” emphasizes that modern art
education should let the students totally understand the excellent artistic and cultural achievements both
home and abroad, so as to improve students’ cultural and artistic accomplishment and their ability to feel
and create beauty. Meanwhile, through the art education, students can set up good aesthetic ideology and
boycott wrong ideas spontaneously, so as to cultivate the personal temperament and promote all-round
development of the students.
As an effective way to realize all-round development, education should take the students as the
principal part. During art teaching, we should not only focus on learning basic knowledge of art, but also
strengthen to cultivate students’ ideological morality, so as to promote the integration of moral education
and aesthetic education and make the students become socialist builders who are all-round developed in
morality, intelligence and physical health. At the same time, carrying out the educational ideology of
“setting up virtue and rearing people” is a vital manifestation of implementing the party’s education
policy.
3.2 To cultivate healthy personality of the students
The famous educator Li Xigui in our country once divided students’ heathy personality into “three
greatnesses” and “three selves”. “Three greatnesses” refers to great moral temperament, great interests
and great life pursuit, which is in line with “set up virtue and rear people”. As a vital part of higher
education, the primary goal of art education is not to foster specialized art workers, but to improve
students’ appreciation for art and cultivate their heathy mentality through appreciating and judging
excellent artistic works. In short, a man who has heathy personality should be a self-reliable,
self-confident, self-respect and self-improved motivated person.
Implementation of “setting up virtue and rearing people” in art education is positive to cultivate
healthy personality of the students.
3.3 To fully implement quality education
Set up virtue before cultivating people, become full-grow before becoming a useful person. Art
education is an integrated part of our higher education system, which has great significance on
cultivating the youth who have four virtues including ideals, morality, culture, and discipline and foster
all-round developed talents. “Set up virtue and rear people” in art education is a necessity to realize
quality education. The famous Russian education practitioner and educationist Sukhomlinsky said in his
book On Education: “In order to realize the all-round development of human beings, we need to
integrate moral education, physical education and aesthetic education, so as to make these aspects of
education an indivisible whole.” And moral education is the basic and also the most important quality of
students. As for moral education, Sukhomlinsky clearly pointed that the core of harmonious
development cannot be separated from the cultivation of noble morality. The moral education in art
education is a significant way to promote quality education.
In conclusion, the educational ideology of “setting up virtue and rearing people” in art education
plays an irreplaceable role in modern education. only by respecting the education requirements of the
school and fully obey the artistic rules can we better realize the value function of art education, promote
the over-all development of the students and achieve the basic goal of “setting up virtue and rearing
people”.

4 Effective Mechanism of Realizing “Set up Virtue and Rear People” in Art
Education
Since “setting up virtue and rearing people” has a unique value in art education, so major colleges
and universities should stick on to the basic task of “setting up virtue and rearing people” and promote
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the development of art education.
4.1 Be clear about the educational ideology of cultivation-oriented and putting moral education
first
Ideology is the precursor of action. Right ideology has positive effects on practical activities.
Hence, major colleges and universities have to establish the educational ideology of cultivation- oriented
and putting moral education first.
Firstly, we should pay attention to the construction of campus culture in art education. For “setting
up virtue and rearing people” in major colleges and universities, a harmonious campus culture is the
foundation of students’ healthy development. Good campus culture has positive effect on cultivating
students’ great temperament. For example, exhibition of artistic work in campus culture corridor, the
choice of a school song and artistic and cultural richness of the teaching buildings can create a kind of
proper atmosphere of “setting up virtue and rearing people”, so as to exert an edifying influence on
students unconsciously.
Secondly, major colleges and universities also should pay attention to the construction of
harmonious spiritual culture in art education, and build good style of study and school climate, so as to
form unique system of ideological and moral standard. Meanwhile, major colleges and universities
should intensify the macro-management of art education and make a long-term plan. For example, to set
up related art education center, art education guiding committee and other departments, which aims to
provide scientific guidance for carrying out art education activities orderly.
At last, in order to better achieve the education goal of “setting up virtue and rearing people”,
major colleges and universities need to constantly improve the service system of “setting up virtue and
rearing people”. To provide a good platform for the healthy growth of the students through construction
of related system. For example, to organize students to take an active part in the “national advertising art
design competition for college students” and singing competition of “duets in campus”, which aims to
help the students to form the ideology of “setting up virtue and rearing people” in the process of various
kinds of competitions.
4.2 Intensify the construction of teaching style of “great learning makes a teacher; moral integrity
makes a model”
The educational goal of “setting up virtue and rearing people” can not achieved only by the efforts
from schools, but also need constant exploration from teachers. Teachers are the key elements in
teaching activities ant they are mentors of students. For the purpose of cultivating all-round developed
socialist builders and successors, teachers should improve themselves to be excellent in both performing
skills and moral integrity. Whether for art education or other kinds of education, only by intensifying the
construction of teaching staff and improving teachers professional ethics can teachers strengthen their
sense of mission and duty to impart knowledge and educate people.
Teachers need to continually improve their professional ethics and temperament, devote themselves
to art education full with enthusiasm, note their wordsanddeeds and set up good examples for the
students. “Set up virtue and rear people” requires teachers words and deeds should meet the moral
standard and let students feel the power of moral models unconsciously.
Meanwhile, in order to better implement the educational ideology of “setting up virtue and rearing
people”, teachers also need to further accept advanced teaching ideology and methodology, take full
advantage of modern multimedia technology in teaching, so as to let the students feel the charm of
culture and art works, improve their ability in feeling beauty and creating beauty and improve their
moral integrity. For example, teachers make full use of the network platform in teaching the course of
Aesthetic Education and Music Appreciation in Shanghai ConservatoryofMusic, which provides
students rich artistic shared resources both in and after classes. At the same time, teachers arrange art
teaching course according to the characteristics of this specific course, combining aesthetic education
with music teaching together, which is beneficial for cultivating students’ good ideological morality.
Hence, in order to adapt to the current situation of “setting up virtue and rearing people”, major colleges
and universities need to improve the quality of teaching staff of art education, intensify the construction
of teaching style and then promote to carry out art education activities orderly.
4.3 Set up moral behavior of “being tolerant to diversity and cultivating into a good one under the
condition of external moral norms”
“Set up virtue and rear people” needs the improvement of schools and teachers, and also need the
active coordination from the students. A wonderful lecture or a show in art education always can be
more effective than classroom teaching. Therefore, when major colleges and universities provide
activities such as lectures from art education experts or shows from professional group, students should
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take part in these activities actively, so they can inspire their own thinking and broaden their horizons.
They also can feel the beauty of art and form healthy attitude towards life through the process of
communicating with the experts and watching the wonderful show.
Meanwhile, students need to take part in art clubs in school. They can improve their expressive
ability of art through the guidance of specialized teachers, and also can integrate the basic knowledge in
class with specific activities so as to improve their understanding of culture and art. Moreover, students
need to interact with each other and create some healthy artistic works, for the purpose of improving
their value orientation and aesthetic tastes. For example, the opusculum Dream and Reality tells us how
to deal with the relationship between dream and reality and help us set up right personnel values.

5 Conclusion
In conclusion, the deepening of educational ideology of “setting up virtue and rear people”
provides a good opportunity for the modern art education. Hence, major colleges and universities should
combine its realities of situation and the basic characteristics of their students and arrange art teaching
activities properly, so as to improve students’ overall quality and all-round development.
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A Curriculum Innovation: The Integration of Interactive Teaching and
Learner Autonomy in College English
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School of Foreign Languages, Wuhan University of Technology, Wuhan, P.R.China, 430070
(E-mail: woofay@163.com)
Abstract: In this passage, the author tries to put two kinds of teaching models, interactive teaching and
autonomous learning, into combination by applying related learning strategies into different teaching
environments. The research puts particular emphasis on the integration of multiple interactions during
the class and the students’ autonomous learning after the class. By applying the integrated teaching
model into practice, the author also explores the method, process, and the key points of implementation
of this model, which provides an innovative teaching method to help the reform of China’s education.
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1 Introduction
China began her systematic researches for interactive teaching and learner autonomy in the late
1980s. Over recent two decades, China’s experts have been exerting themselves in the explorations and
researches in these two fields and indeed reaping a lot from their studies. Pang Weiguo[1] theoretically
explored the nature of learner autonomy and systematically expounded on the formation mechanism,
influence factors and the fostering of learner autonomy. Wang Duqin[2], through empirical researches,
discovered that the training of learning strategies as to improve students’ metacognition, was positively
correlated to the improving of students’ ability of learner autonomy. And Wu Kangning[3], based on the
different factors in the interactive teaching and studying activities, such as the subjects of the teaching
processes, or the attributes of the teacher-student behaviours etc., categorized the types of classroom
interactions. But we note that there are not enough thorough researches on the integration of interactive
teaching and autonomous learning. This situation prompts us to undertake the study of the integrated
teaching model in the College English classroom.

2 The Integration Model
Wuhan University of Technology, one of the demonstration bases of the curriculum reform of
College English course in China, devised a “Thematic Teaching” mode and a “Facilitated Autonomous
Learning” method to arrange the four-term curriculum of College English course[4]. The former,
focusing on a different theme for each term, puts emphasis on the training for the abilities of Reading,
Writing, Translation etc., during different semesters. While the latter, laying stress on students’
autonomous learning, especially via audio-video materials, and also under the guidance and with the
help of teachers, aims at the development of their communicative abilities.
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Based on the different theme for different term, and aimed at the abilities of “Listening, Speaking,
Reading, Writing and Translation” or the five elements of learning English, the “Integration of
Interactive Teaching and Learner Autonomy” model we designed applies “Thematic Teaching” mode
and a “Facilitated Autonomous Learning” method into the teaching practices for our College English
course both in and out of the classroom. And the integrated model goes like the following as presented
in Figure 1.
First of all, the interactions between teachers are crucial in this integrated model. China proposes a
reform in her education system, which calls for the change of teacher’s role from giving merely a good
lecture into providing learning materials and resources and conducting activities so as to facilitate the
autonomous learning by students themselves. This requires teachers to explore various means,
techniques and methods of teaching, and master the advanced teaching technology. However, as the old
saying goes: “Two heads are better than one.” Only when the rich interactions among teachers develop
can we exert the collective power to enrich our teaching materials, resources and methods, and to
improve the effect of teaching.
Secondly, it is a unified process to include studying activities both in and out of class. Time is
always limited in class, so what is learned in class should be practiced afterwards in order to get it
reinforced, mastered, and then to achieve a high level of proficiency. Yet, in turn, extracurricular
autonomous learning can enhance classroom learning. With the questions, problems, and objectives
found during the autonomous learning out of class by himself, a student can gain twice the result of the
study with half the effort. And also, there is no unique method or policy for any kind of learning.
Methods and policies are interchangeable. For example, in the classroom, autonomous learning exits in
addition to the usual instructor-led learning; while the study out of class, which mainly based on the
students’ autonomous learning, should go with the interactions among the students and also be under the
guidance and facilitation of the teachers.
Lastly, the key of this model is the interaction among students. In order to create a relaxed
environment of studying, students should interact and communicate not only in class, but also out of
class. Thus, although at different levels, they may have more opportunities to be engaged in language
practices and may develop their interests of learning in a wealth of practical experience they got from
their interactions. At the same time, interaction may also promote their mutual supervision and mutual
assistance, which in turn helps the progress of their learning.

3 The Flow of the Model
During the implementation of the model in practice, we divide this model of the Integration of
Interactive Teaching and Learner Autonomy into the following three procedures: Before, During and
After Class. And through the teachers’ guidance and students’ independent study and multiple
interactions inside and outside the classroom, the class becomes an organic whole, thus helps to meet the
goal of improving the quality of teaching and promoting students’ learning. The process is shown in the
flow chart in Figure 2:
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3.1 Before class
Prior to teaching in the classroom, teachers have to design the classroom instruction. Teachers
should have clear objectives of the unit, determine the teaching process, choose suitable teaching
methods and design the appropriate teaching and learning activities in line with the teaching objectives.
At this stage, teachers need to have good communication and interactions among themselves, discussing
the designs for interactive teaching activities, the construction of teaching tasks, and the creation of
teaching scenarios, etc. With the mutual exchange of ideas and inspirations, teachers may also get
themselves thrived and thus it bestows a new meaning upon the traditional method of collective
preparation of lessons.
3.2 During class
Modern teaching concept believes that teachers are participants in classroom instructions. They are
information providers, the guidance counselors, managers and inspirations of teaching activities and the
examiners of the feedbacks from students. Thus in the course of classroom teaching, teachers should
actively serve as a guide for both classroom activities and the evaluations of autonomous learning. The
monologue way of teaching and the cramming method of education are not the option, nor shall students
be indulged with aimless interactions and autonomy. Also, English is a course which requires a lot of
practice. Therefore, while arranging teaching activities for each class, teachers can take a variety of
approaches to achieve interactions between teachers and students, and also among students themselves,
such as: group discussion, role-play, personal presentations etc. All these forms of application, which
provide effective methods of practice, are to enhance students’ language ability. At the same time,
teachers should also arrange for a certain period during the class to inspect and evaluate the effect on
students’ extra-curriculum autonomous learning. Such an evaluation can be done via various ways as:
presentation of the work result by the individual or the team, peer evaluation among students, or group
discussion between teachers and students etc. Thus, it helps to achieve the organic combination of the
evaluation of autonomous learning and the interactions between teacher-student and among students
themselves. This in turn promotes the initiative of their learning and changes passive learning into an
active demand and finally improves the quality of both teaching and learning.
3.3 After class
Shortly before the end of classroom instruction, leave some after-class assignments for students as
the preparation for the activities of the next class. These learning tasks and course objectives should be
in line with the actual level of students, and can be fulfilled by individual student, or, at most, by a small
group with cooperation. These tasks and objectives help expand and enhance students’ autonomous
learning after class. They are complementary to the autonomy and help to form a mutually reinforcing
virtuous cycle. Of course, after-class assignments and autonomous learning are inseparable from the
cooperation between teachers’ guidance and students’ interactions. After all, learner autonomy is not
self-study alone. Teachers’ guidance and support helps to solve students’ questions they come across
during their autonomous learning, so it prevents their autonomy from losing directions and going blindly.
Meanwhile, the interactions among students can play a role of mutual supervision and mutual assistance.
This helps to increase opportunities for communication, stimulate their interest of learning, develop their
ability of learner autonomy, and cultivate their perfect personalities.
Through these three links and under the guidance of the teacher, classroom instructions and
extracurricular classes being treated as a unified whole and coupled with students’ autonomy and
interaction, the aim will be achieved: “Interaction in class; autonomy out of class; interaction and
autonomy integrated inside and outside the classroom.” Then, it is surely a way to bring the organic
integration of interactive teaching and learner autonomy, and also provide teachers with a specific guide
to teaching practice.

4 Key Points of the Model
While applying this “Integration of Interactive Teaching and Learner Autonomy” model into the
teaching process, we should note the following key points in our practice:
4.1 Teachers should update their concept about teaching.
Teachers must change the conventional teacher- centered role into the role of organizers, managers,
promoters and counselors in teaching and learning activities. Prior to students’ autonomous learning, the
first thing for teachers to do is to understand their present knowledge levels and their foundations of
study, followed by making their students fully aware of the content of their study and also the goal they
are going to achieve through their autonomous learning. Then, give full play to the guiding role of
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teachers in the teaching activities and shift the focus from teacher-centered to student-oriented through
organizing cooperative interactions among students so as to achieve the best combination of teaching
and learning. However, during this process, there is a mistake to be avoided: after shifting the focus to
student-oriented teaching, teachers can be hand-off, allowing the students to explore blindly and
inefficiently. It is not naturally the case. Completely abandoning the curriculum impact on students is
also negative for teaching[5].
4.2 Students should update their concept about learning.
Students should have the sense of self-reliance and the ability to be independent. Thus teachers
should attach importance to the development of learning strategies and find ways to make students
“learn how to learn”. A variety of approaches are tested to help students understand their motivation of
studying and cultivate the consciousness of self-management, such as: poll and survey, personal
interview, helping to make a plan for study, metacognitive strategies training, etc. The last one is the
most effective method. The ability of implementing metacognitive strategies is the key to the
achievement of learner autonomy and the first step to realize their independent learning. Metacognitive
strategies training plays a big role in updating students’ concept about learning. It helps cultivate their
independent thinking and self-study ability. “Learning to learn” is the only way to foster the full
development of a human[6].
4.3 Multiple interactions and participations of teachers and students are needed.
Multiple interactions are an important factor for the combination of interactive teaching and
independent learning and the result depends in large part on students’ initiative and participation.
Because language learning needs continuous practicing, students should be given back their right to be
proactive. Therefore, the conventional teaching patterns in the classroom such as “cramming method”
and “monologue way of teaching” should be changed as these methods crowd out students’ practice time.
Teachers should give them more opportunities: say, to provide them with more chances to express their
opinions, to encourage their participation, and to explore their innovative ability to analyze and solve
problems, so as to change the dumb classroom into a paradise for students to open their mouths.
However, please note that multiple participations are not only the participation of students, teachers are
also required to take part in the interactions. While students are changing the conservative attitude
towards learning into a proactive one, teachers should not just stand by but rather be committed into it,
trying the best to be masters of students’ participation and instructors of their interactions. Only in this
way can they really be a good organizer, manager, facilitator and consultant of the learning activities.
4.4 Teaching goals and tasks should be set in accordance with the student's ability.
Guided by the goal and task of the teaching, teachers should make full use of various methods and
activities to make students fond of learning, help them to develop good study habits, and enable them to
acquire a certain amount of scientific study methods. This requires teachers to pay attention to students’
individual differences in teaching activities so as to help students design their own learning tasks, and
stimulate their desire to learn. Students vary in age, gender, mind, habits, intellectual and physical
conditions etc., and other differences also exist, which will inevitably affect their motivation to learn,
their learning ability and habits and so on. Extroverted students participate in classroom activities
actively whereas introverted students show a lack of confidence and become more reluctant. Therefore,
in our practice of this integration model, no “one type fits all” pattern is allowed, but there is a pattern of
setting goals and tasks for different features and levels of students according to their own conditions and
ability. Teachers should encourage and assist particularly introverted students to break through his
learning disability, to provide them with more opportunities for language use and practice.
4.5 Teachers should make good use of modern education technology.
College English teaching should not only create a relaxed and lively learning environment in the
classroom, more importantly we also want to give our students opportunities for voluntary, self-directed,
independent learning, to create a good learning environment. Based on computer network technology,
modern education has the advantages of openness, immediacy, diversity and interactivity. Network
technology makes the teaching practice free from constraints of time and space, and is ideal for
autonomous learning. We should make full use of its advantages to provide students with various means
and ways of learning and make the interactions run smoothly.

5 Conclusion
The Integration of Interactive Teaching and Learner Autonomy is a highly dynamic model of
teaching which helps both the teaching and the learning. Judging from the students’ feedbacks, the effect
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is positive and certain, but it may also have some flaws and limitations, thus requires further research
and improvement. We believe that with the improvement of this teaching model, we are making our
contributions to better China’s education.
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Abstract: This paper analyzes the development trend of population aging and the elderly dependency
burden in China, discusses the contradictions and problems of population aging which include
intergenerational distribution of wealth, employment and pensions, intergenerational relations regulation
system, the intergenerational distribution of public resources services, intergenerational values and
brought about intergenerational interest demands and so on. At the same time, this paper proposes the
countermeasure to govern social intergenerational conflict: to break the dual predicament between the
pension with the development, to make the cake of intergenerational wealth distribution bigger, to delay
gradually the retirement age, to reform the social security system, to promote structural adjustment of
public services, to enhance intergenerational cultural identity and to innovative social management
system of the elderly.
Key words: Population aging; Intergenerational relationships; Intergenerational conflict

1 Introduction
Population aging is a dynamic process of gradual rising of the proportion of the elderly in the total
population in a certain period for a country or region population, which leads the systemic changes of
the whole population age structure. The population aging is regarded as the changes in the proportion
relation of population between children generation, young generation and older generation. This trend is
bound to bring a profound change in the pattern of intergenerational interests, also may bring the social
contradictions and conflicts. Intergenerational relationships include family intergenerational
relationships at micro-level and social intergenerational relationships at macro level. The domestic
scholars focused on the analysis of the micro household level intergenerational relations between elderly
and children. Chen Jieming(1998) studied the resources exchange model of the inter-urban and the
relationship between parental investment and the endowment support for parents. Mu Guangzong (2002)
considered the micro family intergenerational relations are changing from an ethical type to the peer
relationships. Wu Fan and Li Jianmin (2010) is one of the few results of studying on population aging
and social intergenerational relationships at macro level. They probed the feature and impact of social
intergenerational relationships in course of Chinese social transformation. Therefore, this paper analyzes
the impacts of population aging on social intergenerational relations, meanwhile primarily defines the
social intergenerational relationships as the relationships between the elderly populations with the
working-age populations.

2 The Development Trend of China’s Population Aging
2.1 China is facing an increasingly grim situation of population aging
With the development of the economy, the progress of the society, the improvement of people's
living standards and the country's basic national policy of family planning, China has achieved historic
changes in population reproduction pattern and the population age structure has gradually become aged.
In 2000, the proportion of the total population aged 60 and over 65 years had reached 10% and 7%,
China had become an aging population country in accordance with the international standards. In the
new century, Chinese aging population further accelerated. In 2010 the sixth national census showed
that the aging population had reached 178 million, which showed china has been the only country in the
world that elderly population over 100 million. In terms of the future development, the basic trend of
Chinese population aging is not optimistic and is accelerating. In 2013, the elderly population exceeded
200 million, reached 14.8% of the total population; in 2025, it will exceed 300 million, the proportion
will reach 21.1%; in 2033 it will exceed 400 million and up to 27.7%. At the same time, the population
of children and working-age shows different development trend. The number of children aged 0-14
population shows a slow decline with the increasing firstly trend, which increases from 228 million in
2013 to 272 million in 2023, then will drop to 221 million in 2050. The working-age population of
15-59 year is showing a one-way downward trend, which falls from 936 million in 2013 to 713 million
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in 2050, the proportion of the total population decrease from 68.5% to 50.3 %. In the second half of this
century, the elderly population, the working-age population and the children population will reduce
together, the proportion of the total population is relatively stable, and the degree of population aging
has remained more than 30%.
2.2 The elderly dependency burden of the working-age population is increasingly serious
The elderly dependency ratio refers to the ratio of the elderly population to the working-age
population that shows every 100 working-age population bears the number of the elderly, and it is an
important indicator of intergenerational dependency burden. A stark contrast with the continued growth
of the elderly population is Chinese working-age population will decrease 223 million in 2013-2050 and
reduce nearly 24%, which causes the elderly dependency ratio continue to rise, from the 21.6:100 in
2013 to 43.8:100 in 2030 and 67.8:100 in 2050. It also means that nearly every 5 working age
population bearing a burden 1 elderly dependency from 2010 to 2050 turns into every 3 working-age
population dependency 2 elderly people.

3 The Intergenerational Conflicts and Contradictions Caused by Population
Aging
The core of intergenerational conflict is intergenerational interest conflicts. The rapid development
of Chinese population aging has become the fundamental power of reshaping the pattern of
intergenerational interest, which brings about contradictions and conflicts mainly is showed in the
following aspects:
3.1 The distribution pattern of intergenerational wealth is making a great adjustment
On the whole, because the elderly have exited the field of labor and production, they have to rely
on the output of the working-age population to maintain life, but in the given economic output situation,
the more elderly population consume, the less consumption is used to working-age population. The ratio
of supporting the elderly population of the gross national product (GDP) in developed countries is called
‘the economic costs of aging population’, which is defined as four costs: pension cost, medical expenses
cost, care cost and welfare facilities costs in China. It is estimates that the future economic costs will
gradually increase. The ratio of the cost of pension, medical expenses, care, welfare and facilities to
GDP is grown from 6.77% to 23.43% in 2015-2050, an increase of 16.7%. This indicates the allocation
ratio of national economic output between working-age population and the elderly populations will
change largely, which may lead conflicts and conflicts of intergenerational interests.
3.2 The family intergenerational conflicts is gradually externalizing
Because the population aging makes the family pension burden heavier and weakens the
foundation of the family pension, the traditional family pension model is unsustainable. The family size
and structure changes in the future, which are not conducive to play a role of family pension functions.
On the one hand, the family is becoming smaller and lower birth rate. The average size of households
will continue to be reduced from the current 3 people to 2.6 in 2030 and 2.5 in 2050; the human
resources of the family pension continue to shrink. On the other hand, the household structure is
significantly aging. The number aged 65 or older living in the home alone and empty-nest elderly will
decrease from around the current 50 million to nearly 200 million in 2050, the childless older parents
increase from the current 16 million to nearly 80 million in 2050, which brings about that
intergenerational family conflicts and family pension risks will increasingly apparent. The harmony of
intergenerational family is the basis of social harmony and the conflict of intergenerational family is an
important source of social conflict. Population aging leads to family support burden increasing and
development activity decreasing, which is not conducive to family and social harmony and stability. At
the same time, the various contradictions and problems from the household level changes into social
intergenerational contradictions and problems to an unprecedented trend, which becomes a new social
conflicts under conditions of the aging society.
3.3 The tension of intergenerational public services resource allocation is increasing
With the rapid increase in the elderly population, it will inevitably produce a lot of demand for
public services, public services, crowding share of working-age population and cause tension and
unequal use of public service resource. Taking the health care service as an example, the prevalence
disability, mortality of older people is higher; their medical expenses are 2-3 times of the national
average per capita health care costs. It is estimated that the number of cases of chronic diseases of the
elderly will be from the current 110 million cases to 300 million cases in 2050, the number of the elderly
visiting doctor from the current number of 13.5 million to an increase of 3.68 billion by 2050; the ratio
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of the economic burden of disease of elderly population sharing of GDP will enhance the current 2% to
5% in 2050. The medical and health resources are relatively tight in China; the per capita health care
resource is not far below the level of developed countries and is basically ranked on the list of
developing countries. It will inevitably squeeze health care resources of the working age population
because the elderly have too many demands health care resources.
3.4 The conflict of intergenerational values may exacerbate
Population aging is also likely to exacerbate the concept of intergenerational cultural conflict. On
the one hand, due to the rapidly changing times and the environmental conditions, the different age
groups make difference of community own, lifestyles, values and behavior orientation will result in
differences, conflict and estrangement, namely the generation gap phenomenon. With the development
of population aging and the diversity of value concept, these differences will continue to expand, which
is not conducive to coexisting of young and old people and will be a cultural problem in the integration
course of realizing the intergenerational harmony. On the other hand, because the population aging
intertwine industrialization, urbanization, marketization and family drastic miniaturization, which
should shake the existence foundation of the traditional culture, the regulating traditional filial culture
adjusting intergenerational relations is facing unprecedented challenges. The youth culture pointing to
youth worship gradually occupies a strong position. However, accompanied by a substantial increase in
the elderly population groups, the subcultures of elderly groups have mainstream aspirations and the
contradictions competing with youth groups for the speak right to the dominant social values will be
further intensified, may induce a collision of values and intergenerational conflict and deepen
intergenerational cultural break.
3.5 The collisions of intergenerational interest demands may show out
In some developed countries, the elderly is more active in political participation than any other age
group, they generally have higher turnout and careful of public affairs, concerned with the welfare
system closely related to their own interests, even in order to enhance political influence and set up a
special party. In China, the society intergenerational relations also appear political trend. The debates
about the retirement age, the burden on the pension benefit levels and the public resource allocation
level and the one-child family pension resources crisis are great concern social issues. In the next 40
years, Chinese elderly population will gradually accounted for one third of the total population,
transform from family attachment groups and marginalized social groups into important social interest
groups, the pattern of the whole social interests demands will undergoing profound changes. The old
groups have become increasingly urgent to participate in social security, social services, public safety,
rights protection, equal participation and other aspects of culture and entertainment demands. Therefore,
the equilibrium relationship between all kinds of intergenerational political forces will face new
adjustments while the speaking right of the elderly as a social group improved. At the same time ,the
possibility to present interest demands by political means for the elderly group come to increase, which
bring about collision phenomenon and political discourse on the same benefits demands of the
working-age population. It is important to innovative social management mechanism in order to form an
effective coordination mechanism of intergenerational interests, conflict mediation mechanisms, rights
protection mechanism, which solve the problems of the responsibility co-ordinate, interests sharing,
resource sharing and rights protection between the different age groups

4 The Governance of the Social Intergenerational Relations under the Conditions
of Population Aging
In traditional society, the elderly is in a social dominant position based on maintaining the
advantages on the property and the experience, which leads to the formation of the traditional of
intergenerational relationships pattern with older people’s strong situation. After the industrial revolution,
with the rapid development of science and technology, the social production has enhanced the demand
for young workers and the elderly gradually lost the advantage and is alienated by society state. Under
the circumstance that a new concept of old age has not established, the intergenerational relationships
show the modern pattern of vulnerable elderly and strong young and adults. In order to set up the new
pattern of intergenerational relationships, it is important to make efforts in the following aspects.
4.1 Increase the total amount of intergenerational resources allocated
With the deepen of population aging and increasing of the elderly population, some economic
output for the old groups will inevitably consume more and more, the part for expanded reproduction is
relatively reduced, thereby it restricts economic development activity. In order to cope with adverse
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impact which population aging brings about the adjustment of intergenerational wealth pattern, it is
important to break the binary contradiction between endowments and pensions and to make social
wealth cake bigger. Firstly, China should adhere to scientific development and actively promote the
construction of an innovative country, which will accelerate the alternative from number to quality of
labor population to stimulate economic development activity by relying on scientific and technological
progress, institutional innovation and the enhancement of the workers’ quality. Secondly, it is necessary
to reduce the actual pension burden. China should promote actively employment; improve the
participation rate of labor force in the whole society, especially guide the young, healthy elderly
following voluntary principle and within their means to participate in economic development activities,
and actively promote transition from consumption population to productive population for the elderly
population, thereby reducing the economic costs of the population aging.
4.2 Reform and improve the social security system
As the basic social regulation system of intergenerational relationships, if the social security system
is not sustainable, the allocation and transfer of intergenerational wealth and resource would be difficult
to implement successfully which will cause intergenerational conflicts intensified. It is important to deal
with the risk that the basic medical insurance system and the basic pension are unsustainable under the
conditions of population aging. In terms of basic old-age insurance system reformation, firstly, basic
pension insurance systems should expand their service coverage, which can make the pension risk to get
better sharing and resolving in the future. Secondly, take measures to enhance the sustainable
development of basic old-age insurance system; increase the overall level of financial assistance to
broaden the fund investment channels, improve calculated and paid method of personal accounts in
order to ensure long-term fiscal balance of pension funds. Thirdly, study and formulate tax incentive;
accelerate to develop the enterprise annuity and occupational pension system; encourage individuals to
buy commercial pension insurance, speed up the formation of a multi-level endowment insurance
system in order to reduce the sustainable pressure for basic old-age insurance system.
4.3 Adjust the public service structure
The elderly are the subject for public services. For fast-growing demand for public services of
elderly population, it is necessary to speed up the establishment of basic public service system, expand
service delivery pension effectively, health care, culture and sports, education and continuously to
improve the total service resource amount of available allocation. Especially, according to the structural
changes of the needs of the public services brought by population aging, the government adjusts the
public service supply structure and vigorously develops the old public service. It is necessary to adhere
to government-led policy support, multi-stakeholder involvement and overall planning, to constantly
improve the management system, rich services content, improve service standards, innovative operating
system, establish and improve the home-based, community-based, organization for the support system
of social services. It is important to adapt to the population aging disease patterns changes, accelerate
the transformation of the public health service system, strengthen urban and city community health
service system and network construction, enhanced health care system and health service system for the
elderly services to provide safe, affordable, accessible and basic health services. At the same time,
adhering to public welfare, fundamental, equality and convenience, the government establishes and
improves public cultural service system; expands the supply and services of public cultural products to
enrich the cultural life of the elderly and accelerates public fitness service system in order to protect the
elderly fitness interests effectively; develops and utilizes the elderly human resources and takes the
elderly talent into the scope of public employment services, guides the education resources to transfer to
older age groups in order to develop old-age education and lifelong education system.
4.4 Strengthen intergenerational cultural identity
Population aging may bring problems such as gap increases, the decline of traditional culture and
intergenerational values conflict and so on. It is necessary to promote intergenerational cultural
identification, strengthen intergenerational solidarity, set up social fashion of mutual help, equality and
fraternity, filial respect and harmony coexistence. Firstly, the filial piety culture should been
strengthened because the filial piety is not only moral, but also institutional arrangements of regulating
intergenerational relations and promoting intergenerational harmony. Strengthening the legal system and
civic morality law to promote filial piety, ensure full functionality of filial piety culture. Secondly,
eliminate the age discrimination, recognize the need, ability and potential during the entire life of the
elderly, change negative perceptions and perspectives to older people in the whole society, recognize the
value of the elderly, establish new positive image of older people to set up the modern value concept of
the elderly. Thirdly, it is necessary to advocate the cultural values and behaviors in favor of mutual
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solidarity and mutual help among the generations, construct the new cultural transmission mode of
inter-generational interaction; fully utilize and play the power of the media and through the creative
development of cultural products, guide socio-cultural opinion and social psychology, shape the concept
of aging society, namely ‘age equality, participation, harmonious coexistence, mutual growth’, provide
moral support to build intergenerational build and sharing for the harmony of aging society.
4.5 Innovate social management mechanism system
The current system of social management is vulnerable to attack the interest of elderly groups and to
neglect their interest demands. It is important to pay more attention to give speak rights and interests
aspirations of older people and improve the social management system from then adult type to the old type
of adult type. In the course of formulating the policies related to adjustment of intergenerational interests,
the elderly should participate in the formulation, programs and measures, implement and monitoring to
reflect their wishes and needs. The government improves decision-making mechanism of aging issues, so
that the elderly and stakeholders can fully participate in the affairs of government decision-making process
of aging. Establish and consummate the expression mechanism of the elderly, consummate public hearing
system to give more attention the sound of old groups; support for the news media to provide unimpeded
channels for old groups expressing interest demands; strengthen the legal aid for the poor elderly
population to express their interests’ demands. Establish and improve the rights protection mechanisms for
the elderly, such as strengthening the legal supervision and providing convenient, high-quality and efficient
legal services, legal aid and justice access for the elderly; promote legal aid centers to the elderly, build
elderly services centers and other rights activist organizations; encourage various opinion supervisions by
the news media, improve the social penetration relevant laws and regulations to protect rights of the elderly;
create a social atmosphere to protect their lawful rights and interests.

5 Conclusion
The intergenerational perspective is an important perspective on population aging. This trend of
continued population aging will bring a profound change in the pattern of intergenerational interests,
also may bring many social contradictions and conflicts. The social intergenerational relations are the
links of older age groups and groups of young adults established by social wealth, linkages allocation
and sharing of resources and rights, social cultural exchanges and communication, the social awareness
and obligations. With the in-depth development of population aging and the continuous improvement of
the social status of the elderly, the elderly interest demands will be increasingly prominent and the
contradictions and conflicts with the interests of young people and adults continue to increase, which
urgent to break the confrontation and inequitable pattern of intergenerational relations between
traditional and modern society, so that establish the equality, harmony, complementary new
intergenerational relations to realize the coordinated intergenerational development.
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Abstract: The rise of the emerging web technology mobile social networking service (SNS) makes
human relations inseparable. The further extension and deepening of social networks, together with the
perfect combination of mobile terminal (MT) and mobile Internet, makes social networks integrate with
every aspects of our life, which means global Internet has entered the era of SNS. People enjoy the high
efficiency, convenience and happy communication that mobile social has brought and we depend more
on the Internet. Meanwhile, we are also obsessed with different kinds of problems in network
communication. Hence, starting from the mobile social network, this paper discusses the initiation and
evolution mechanism of socialization and mobilization of Internet and analyzes the cultural changes it
has brought and the complicated ethical relations between people. The purpose of this paper is to seek
better strategies to develop social relations, which is important for the construction of harmonious
human relations.
Key words: Internet; Mobile social network; Culture ethic; Model evolution; Analysis

1 Introduction
With the rapid development of Internet, continued innovation of network and communication
technology and popularization of mobile terminal, which lead to the rise of network society
characterized by social interaction and intelligent terminal (IT) characterized by mobility. It becomes a
trend for users to share and communicate anytime and anywhere, and the rise of mobile Internet and
popularization of mobile intelligent terminal injects new vitalities into social network development and
digs out the best value of social network. Internet makes the socialization of network possible and
makes people communicate with each other more closely, and mobile Internet makes it possible for the
traditional Internet to realize its transition of mobilization. New social networks based on the mobile
Internet are constantly emerging, and mobile social network applications become the most popular APPs
in the Internet era, which has a significant impact on our social interaction, information spreading and
other activities. This new, flexible, easy interactive mode closes the way people communicate but
increases the complexity and randomness of mobile social network evolution and related also problems
become more invisible and complicated. Only by exactly understanding micro user interactive behavior
and knowing the macro process of Internet evolution can we better solve a series of social ethical issues
and moral misunderstandings and positively deal with the crises of human civilization brought by
advanced technology.

2 Evolution of Mobile Social Network
2.1 Social networks: socialization of Internet
Internet has already spread around every corner of the world. Communication is the basic way of
our activity. Six-degree separations theory put forward by the psychology professor Stanley Milgram
from Harvard University tells us that you can know any strangers through six people, and every single
social group is expanded and then form a large social network. The emerging of internet just leads to
great changes of social networks and redefines human’s living style and way of communication. The rise
and popularization of new media technology, represented by Internet, results in the shift of social
dominant media and fundamental change of the way people communicate. Qiu Liben, chief editor of
Asia Weekly, says that this kind of social network based on Internet application and then realizes the
network of human relations, which has the characteristics of both realistic community and virtual
community and brings great changes and evolution to human relations. So it’s regarded as an exploding
internet revolution.
SNS emerge as the need of social networks require, it refers to the people-based social network
structure set up through friends, blood, position, interest, inter-linkage. As a socialized network platform,
the purpose of social network is to “save social time and material cost and get fast and efficient
information”, the multifunction gathers together users on this social platform and realizes virtual spread
of social relations on the Internet, so time and space are no longer limitations for communication and the
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network covers all aspects of the world. It also has developed the idea of “social networks link different
people through Internet platform and form a specific group with their own characteristics”. Researches
show that social networks covers all levels of society, up to the diplomacy of a country and down to
family relations, and it plays a decisive role in solving problems, operating organizations even in
personal success. All in all, on one hand, people meet their own emotional, entertainment,
self-realization, political participation and other value demand; on the other hand, social relations
connect different people through network platform and make human relations globalized both in time
and space. People use Internet to communicate with each other under specific cultural background;
meanwhile, people create culture and realize common development under Internet communication. The
interactive symbiotic relationship among technology, culture and interaction is first ever highlighted
through Internet. The wide application of Internet technology extends people’s communication space
and distance, and results in evolution on relationships and social structure, which has a profound impact
on the economics, politics, culture and other fields of the society.
2.2 Mobilization of Internet—mobile Internet
According to No.33 Statistic Report on China Internet Network Development issued by China
Internet Network Information Center (CNNIC) on 16, Jan, 2014, netizens in China has amounted to 618
million and Internet penetration is 45.8% till December 2013. Of all the netizens, about 500 million use
mobile phones to access to Internet and the statistic keeps a steady growth. We can see that the number
of users access to the Internet by mobile phones is greatly increased, and mobile phone has the potential
to be the most important Internet terminal in our country in the future.[1] The popularization of Internet
and mobile phones promotes a communication equipment based on wireless communication technology
gradually evolve into a media incorporating a variety of media forms. Mobile intelligent terminal and
mobile Internet are depending on each other just like body and soul. Mobile Internet service is different
from other Internet services and it posses the features of mobility and personalization: users can be
access to mobile Internet service anywhere and anytime; these services can be personalized according to
users’ position, interest, demand and environment.[2] As an access type of Internet, mobile Internet
stresses the features of convenience and mobility of the mobile terminal, position location and personal
identification, and it’s the product of deep fusion of Internet, mobile communication technology and
mobile terminal.
Recently, with the mature application of 3G technology, rapid development of 4G and further
research of 5G, mobile Internet starts to gain popularity among users and businessmen. It’s possible for
users to get access to Internet anytime and anywhere, and intelligent mobile phone provides such a
platform to access to the Internet for the users and mobile Internet has brought a new way of life and
work. To be compared with the traditional Internet, the potential customers of mobile Internet results in
a large group of mobile phone terminal users. Meanwhile, people are becoming more and more
accustomed to using mobile phones to get access to Internet, which results in a large number of
traditional Internet turn to mobile Internet. From the current developing tendency, mobile Internet will
develop rapidly and gradually become the main power of the future Internet, because the future belongs
to the era of mobile Internet. Traditional Internet such as Renren and Kaixin has already realized its log
in through mobile phone, and this kind of website has a large number of active users. They communicate
through mobile phone based on their existing social circle, which can not only strengthen the existing
network community but also start a new form of communication and even more active based on mobile
phone.
Social network
Socialize

Terminal

Internet
Mobile

Mobile Social Network

Mobile Internet
Figure 1

The Formation of Mobile Social Network

2.3 Mobile social network—derivation of mobilized and socialized network culture ethic
The full name of SNS is Mobile social networking service. Mobile social network is called mobile
SNS, mobile phone SNS and wireless SNS in China. Mobile social network is a new media that regards
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mobile intelligent terminal as its medium, bases on more realistic social relations, takes developing more
social audience to participate in the social network as the purpose and combines the mobile internet
technology and social network. It provides flexible support for the communication and interaction
between human, between human and computer and between computers and also provides more efficient
assistance to users’ network life and services. Traditional social network regards website as its carrier,
which connect people who share common interests and common values, so in this way, users get
information and communicate with each other through their personal computers. There are many social
networks rising in recent years, such as Renren, Kaixin, Micoblog, Facebook, etc.. However, mobile
social network depends more on the real social relationships of the users and on the mobile terminal
devices and applications, such as mobile QQ zone, YY, Wechat, Weico, Renren on mobile phones and
etc., the purpose of which is to appeal more mobile terminal users to join in the social network through
mobile communication technology. Owing to the convenience of communication devices, mobile
network becomes more flexible and can meet the needs of different kinds of customers.
The unique features of its carrier and the way to send and receive information of mobile social
network is neither simply using various mobile terminal devices to socialize nor the transferred version
of traditional network on mobile devices, its portability and expansibility are unmatched by other media.
In the new media time, the personalized behavior to meet users need by posting, commenting and
sharing timely on the mobile social network is changing the society and also ourselves, the social and
culture way are also changed, and the social problems caused by individual ego inflation in this process
are worth considering. Mobile social media tries to make it easier to operate, more intelligent,
convenient and visualized in technology, which brings sensual pleasure and relaxation of mind to the
users to certain degree. This seems to make better communication among users, but actually, it makes
people more isolated and their thinking ability declined. Because the relationships that should be built
by their face to face communication are not as frequent as communications in social media, and the
culture ethic behind this kind of phenomena should arouse our attention.

3 Evolution Path of Culture Ethic Model of Mobile Social Network
With the wide application of Internet and close connection of virtual network and reality, traditional
way of life has broken through time and space limitations and “virtual society” has became a habitual
way of life. Unprecedented changes also have taken place in the way of interpersonal interaction, and it
is changed to network interpersonal interaction from traditional interpersonal interaction and has entered
into the era of “social network”. Regarding the mobile terminal as support, mobile Internet as basis and
social networking service as carrier, people are now having a new way of mobile social interaction. Any
social formation needs its corresponding ethical code. Under the drive of mobile social network, social
networking service turns to be mobilized, social networking activities are diversified and people’s social
circles dramatically expand. As a result, ethics in traditional society inevitably can’t adapt to many
aspects in the new social networks and social ethics are evolved too.
3.1 Evolution from closed and limited ethics to open and free ethics
Media ecology thinks that media is the basic driving force to push forward social reform and every
new media has created a new form of human communication and social life. At the early stage of human
communication, people created voice, words and then communicated via media of talking, letters and
messages, which are closed and limited way of communication. As the traditional limitations of space
and time have been broken through, the emergence of internet has integrated the world into a whole.
Culture is also expanded through its remote, timely, open and interactive communication, and people’s
relationship gets closer. As netizens in network community, they possess the postmodern features of
diversification, no determinacy, mobilization and decentration, morality has been leveled under this kind
of postmodern condition and all social activities has been treated as emotional games without the depth
of moral sense. Since postmodern ideology rejects to admit privilege to any discourse, so actually this
has destroyed the possibility to build a kind of normative ethics with certain basis. Ethical awareness
will take place during this process and people gradually change from closed and narrow individual to
communication lovers, which is an ethic that can adapt to multidimensional, multi-perspective, flowing
and free Internet without overall plan. This means closed and limited moral has been replaced by the
open moral and Internet leads the social moral to evolve from the past closed and limited space to the
open and free space.
Virtual network society is a new way of life, with the features of openness, virtuality, diversity, and
interactivity, etc. As a symbol of human civilization progress, it helps us to broaden our eyes and
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improve our quality, and it also beneficial for us to absorb the fruits of advanced science and technology
and excellent experience abroad, which can serve the construction of socialist modernization with
Chinese characteristics. However, we should notice the harm done by computer virus, hacker invasion
and network crime when we enjoy the social progress and convenience brought by advanced technology.
Some scholars think that network society frees morality and it will cause “moral vacuum” and “losing
control of morality”. People’s behavior are constrained and limited by laws and ethics all the time in
reality. But once entered in the network society, everything is open and free and rules in reality can no
longer be limitations. Moreover, the openness of network culture makes it extremely easy to post and get
individual privacy, so potential threat exists in individual behavior and individual information security.
3.2 Evolution from unified ethic to diversified ethic
Internet provides human interaction a new and unlimited digital platform which not only integrates
all the symbolic forms in human interaction—language, words, images and videos with various
non-verbal signs into a unified space and constructs new symbolic environment, but also contains the
cultural implication into it, such as its thoughts, values and social conventions. So mobile internet space
seems to be small, but becomes an information storage carrying various cultural connotations and
people can do all kinds of social activities. The social mainstream moral concept is relatively stable in a
long time because of the slow development of traditional society. However, in the internet-dominated
information technology era, our needs and personalities have been reflected in every aspect of life and
been more fulfilled and respected. The fragmentization, decent ration, diversification and complication
of Internet space makes it difficult for netizens to build a common basic hypothesis. In social
networking, except for the administrators can tell you what you can do and cannot do, netizens will act
upon their different understandings over their communication scenarios, which may lead to moral
conflict in the communication. This will definitely result in the evolution from unified ethic to
diversified ethic.
Internet diversification makes the users understand information about multi-values, cultural thought
and behavior norms, which can expand people’s cognitive scope and degree. But the confliction,
collision and changes of different cultural thoughts and living styles on the Internet can not only make
us appreciate the heterogeneous ethical culture and provide a large platform for the socialization of
unified ethic, but also injected new vitality and development prospects. However, as a global space,
Internet space involves a large quantity of users from different ethnic groups, regions, languages and
cultural backgrounds. Network communication objectively put forward the necessity to establish an
ethic that cross-national, cross-cultural and cross region. It includes all the existence in reality and
different values and customs conflict on the Internet and then creates new Internet culture ethics, and
this kind of diversified ethic will show its impact on individual morality. Users can realize wishes that
can't be realized in reality, so users will trust, depend, adore and even be addicted to Internet. As time
passes, users’ moral emotion will decline than before and they don't want to communicate with real
society, away from people in reality and enjoy themselves in the Internet. Meanwhile, the digital space
makes their social ability, express ability and thinking ability decline rapidly, which seriously affects
their physical and mental health.
3.3 Evolution from passive moral to active moral
In Internet communication, users’ initiation, participation and interaction differ much to the
traditional media. In traditional communication, users always in the passive position and wait the
communicators to deliver information, but in Internet communication, users always hold the initiative
and can open and end certain communication anytime and anywhere. The emergence and development
of each communication technology shorten time and space, eliminate cultural differences and extend the
thought ideas. We can see from the history of Internet that people communicate through Internet and
they have changed Internet in turn; meanwhile, internet changes the self-identity and social identity of
users. In Internet communication, users make their own thoughts, emotion and will to be understood
through symbol communication so as to reach agreements. These agreements effect on material world
that human live and practical action directly; hence, internet communication has strong feasibility but
not vitality as we always think. The political, economic and cultural interests in reality are basis for
human interaction; but in Internet communication, the restrictions of social status, identity and role in
reality are declined for the absence of body. The communicative ethics in Internet space depend more on
self-discipline but not heteronomy, which make the culture ethic evolve from passive moral into active
moral that actively participating in the construction of morality.
However, human are now depend more on technology and equipments and Internet has penetrated
into all fields. We can’t imagine how we can continue our life without these advanced technologies. And
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the market also grasps this kind of cultural attitude and expands the number of users; so when Internet
becomes popular, it tends to be vulgar. The Internet may lead users to misunderstand the benefits of
Internet as a gift, and they can use these sources at will and pay attention to their own needs, which not
only indulges Internet profiteer, but also results in the landslide of self-morality, abepithymia, twisted
character and unsociable and eccentric personalities of the users.

Figure 2

The Evolution Model of Mobile Social Network Ethics Value

4 Behavior Anomie and Norm of Mobile Social Network
4.1 Regulations on ethic lag of virtual communication
Mobile Internet and intelligent terminal technology provide material basis for the development of
mobile social network. Communication among people and their ability to get and send messages are
reinforced unprecedentedly. Network is a catalyst of the information age and it expands and speeds up
all social elements including social network. Due to the explosive growth of information in the age of
Internet, the slower pace of life has been accelerated quietly and the attention space has been fulfilled
gradually. In this kind of society, more people feel the rising pressure from all aspects and their social
attribute demands are pressed severely. The old internet moral norms can not meet the needs of the rapid
development of society; the new network ethics also need some time to adjust and to grow. Network
culture ethic that can’t adapt to the development of society shows the features of inattention and weakstandardization, but whether can the existing ethics constrain netizens is greatly subjective and
indeterminist. At this time, dishonest, harmful, random, flash communication and other irregular way of
communication are easily appeared in the low risk virtual communication space.[3] The virtual network
and real network have things in common. Virtual property and relation are closer to inner emotional
demand, and real property and relation are more close to the real physical existence; only the
combination of the two can build a unified drawing of the whole society. Many scholars think that
network interpersonal relationship is superficial, untrue and unhealthy. Internet can’t build sincere and
steady relationships because users represent their untrue side, which may lead to Internet frauds and
crimes. So there are credibility crisis in the Internet communication, which is a challenge to the existing
moral norms and it also determines that the social networking is difficult to establish a real stable
relationships.
High degree of freedom coexists with low degree of credibility in the online community, so
massive virtual social networking communication may easily be blind and fake.[4] Because of the
diversification of internet society, the operation of Internet regulations and management system are in a
fix. To solve problem of social ethics and improve internet environment, industry self-discipline is
needed as the guarantee. In order to build a harmonious social network, on one hand, we not only need
to improve the self-discipline of related industries and also need to set up regulations that can
effectively prevent the spread of harmful information and then establish the boundary for network
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behavior moral. At the same time, we need to enforce international communication and cooperation,
absorb excellent management experience from developed countries and actively participate in the
formulation of international network of laws and regulations. On the other hand, we should encourage
social forces to join in the publicity of Internet social ethics and establish multiple subjective associative
network through the pluralistic and compound joint management, so as to ensure the coordination and
communication between pluralistic subjects and then to reach the purpose of resources integration and
optimized structure of social management.
4.2 The regulation of personal information security crisis
In the virtual world, personal information security is now facing unprecedented threat and
challenge under the new era and new situation. The functions of we-media has been brought into full
pay; users can post and receive information anywhere and anytime, and the Internet can detect the
websites users have browsed and analyzes their interests and hobbies and then gets other information of
the users. High-end technology emerges constantly, so a large number of information exposure to the
sight of the masses. Technology of positioning mobile location is now used widely and becomes
increasingly popular. Mobile apps with the function to get the location timely are soon become popular
in home and abroad; and users can add their location when posting their micro-blog or tweeting and then
they can add new friends through searching the same location. This way to make friends becomes an
important integration of personal information in mobile social network and it has shown its unique
advantages in application. However, the mobile phone is just like a personal information tracker that
tells your location and information at any time, and the information security is worrying. Users
constantly tell their personal information to strangers or organizations when they participate in the social
network. And social network is developed to the third-party apps or to share to the outside world.
Because of the close relationship between virtual community in social network site and real life social
network, users will public large quantity of true and private information in the social network site, which
will also bring a lot of trouble to the users. Some users’ public private information or photos in social
network site and it can be embezzled by criminals and users even may be flesh researched, which will
be terribly inconvenient in real life, especially when your phone number is sold to a third-party for
seeking benefits and users will be obsessed with crank calls.
The development of information technology has been continuing. It’s in progress under continuous
efforts and it also faces the updated regulations and laws and the problem of technology alienation. On
one hand, the related network supervision department should strengthen management, set up effective
regulations and carry on pointed management. They also need to supplement and perfect the existing
laws and regulations timely, make good use of legal resources and make the feedback more quick and
flexible. Legal device is an effective way to constrain the spread of harmful information, so regulations
should be carried out strictly. Only in this way can we establish a sound and effective legal system. On
the other hand, from the aspect of technology, each technical breakthrough can offset the negative
effects brought by technology alienation, cultivate ethical spirit integrating technology and humanity
and use technology means comprehensively. Computers should scan the contents of communication,
which can reduce harm that brought by bad information in network space. It’s also beneficial to prevent
illegal copying, infringing upon intellectual property and protect commercial secrets and personal
privacy. Technology measures can help to ensure the smooth progress of the network communication,
protect health transmission of network information and reduce the unethical behavior in network.
4.3 Guidance upon addiction to mobile social network
Mobile phones, with diversified and humanized function, are a part of our life. According the
survey, many people will feel panic, insomnia and lack the sense of security without mobile phones.
Addicting too much to phones has brought much serious harm to the physical and mental health of
Internet users. The first one is psychosocial hazards. Depending too much on social network will make
users reality interpersonal ability weakened and they will lack experience in face-to-face communication
and be more unsociable, and even have mental disorders such as demo phobia. Depending too much on
phone searching and use phones to get information show the lack of initiative exploration and the spirit
of positive innovation; users will lose their own thinking ability and adore knowledge on the Internet
excessively.[5] The second is physiological hazard. Using phones for a long time will make users fell
anxious and impatient, which will results in pins and needles, dizziness, insomnia and other symposiums.
It will also affect our normal timetable and it’s harmful to our health.
Socialized networking leads to the change of social foundation for moral behaviors. The diversity
of the subject, highlight of strangers’ relationship and the pluralization of values in the network space
need us to improve network literacy and use mobile phones positively and politely. Guiding them uses
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phones correctly and healthily; adjust the positions of the mobile phones in the life, get rid of the blind
worship and stay healthy. Establishing reasonable usage of mobile phones, reduce unnecessary use,
unload unnecessary apps and limit the use of time, all of which need users to resist temptations of
mobile phones by their strong will. We should consciously abide by the information ethics and reasoning
use social networks and social apps.

5 Conclusions
The emergence of mobile social network leads to the mutual connection and development of the
whole society, which has a great positive value to social ethic and moral. Starting from the view of
internet development history, this paper has researched on the evolution path of Internet communication
form and has reconsidered the cultural and ethical relationship between human and Internet from a
totally new perspective. Mobile social network is a double-edged sword; we should use it appropriately
and eliminate the negative effects of moral norms in mobile social network. In the new network era, we
need to improve our own network literacy, strengthen safeguarding technology; set up laws and network
industry standards to protect individual interests on the Internet and fight with criminals, only in this
way can we guide people to participate in the network life politely, positively and healthily. Only by
doing this can the whole society use the virtual word more wise, benefit from the world of the web
communication more effectively, so the mobile social networks will have more bright prospect of
development.
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Research on Designer’s Scientific Research Performance
Evaluation Index System
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Abstract: This paper established a set of scientific performance evaluation index system for designers
so as to help the industry to objectively measure the designer's scientific research ability and inspire
designers to take their initiative in scientific research. According to the construction principle of
performance evaluation index system for technical staff in general enterprises or units, and applying
20-80 principle, we have selected two primary indexes and six secondary indexes which constructs the
designer’s scientific research performance evaluation index system.
Key words: Designer; Scientific research performance; Evaluation index; Evaluation index system

1 Introduction
The integration of culture and science is the development trend of design industry. The
implementation of scientific research performance appraisal can objectively and comprehensively
evaluate designer's scientific research ability. Through the quantitative and qualitative assessment,
people can effectively analyze the status quo of the designers to apply science and technology. There are
problems in the following three aspects in the construction and implementation of designers’ scientific
research performance evaluation. First of all, many enterprises do not pay attention to the cultivation of
designers’ scientific research ability, which cause designer’s scientific performance appraisal lacking of
operability. The second problem is that the integration of culture and technology induce the confliction
between rationality and sensibility, which made it difficult to build evaluation system. The third problem
is that design industry is lack of proper evaluation method and incentive system for designer's
inspiration and research guidance.
Academic studies on designer's performance evaluation are rare. Currently related research fruits
are limited to the two areas of fashion design and graphic design. Wang Jun, Liu Xiaogang and Yuan
Rong applied TOPSIS method to quantitatively analyze the model of designer’s performance evaluation
(Wang Jun, Liu Xiaogang, Yuan Rong, 2009). Applying the principle of SMART, Li Zhuohua screened
evaluation indexes and established a relatively specific fashion designer’s performance evaluation
system (Li Zhuohua, Li Tao, 2010). Ma Ting-ting summarized three local fashion designer's
performance evaluation methods and forecasts the future direction of reform for the performance
evaluation system of the designer (Ma Tingting, 2013). Unfortunately, research on designers’ scientific
research performance evaluation is still almost blank.

2 The Construction Model for Designer’s Scientific Research Performance
Evaluation Index System
Designer’s scientific research performance evaluation index system construction process includes
four steps, which is shown in figure 1. The first step is the selection and combination of evaluation
indexes. The second step is the implementation of sampling survey. The third step is the calculation of
evaluation index’s weight. The fourth step is the optimization of evaluation indexes by applying 20-80
principle. This research take the literature survey method, analogical reasoning method, sampling
method and questionnaire survey method to construct designer’s scientific research performance
evaluation index system.
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The selection and combination of evaluation system

Devise survey projection
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Figure 1

The Design Flow of Designer’s Performance Evaluation System of Scientific Research

3 The Designation of Designer’s Scientific Research Performance Evaluation
Index System
Performance evaluation standards for technical staff in enterprises or units generally can be divided
into two dimensions: the standards of vocational work and the norms of work behavior. Vocational work
standards are used to measure the degree of employees in performing business activities. Work behavior
standards inspect staff’s performance at work. According to the experience, taking ability elements and
attitude elements as theoretical basis in constructing designer’s scientific research performance
evaluation system, we select scientific research ability and scientific attitude for the primary index. Also,
the selection of the secondary indexes can refer to the vocational work standards and norms of behavior,
and the corresponding relationship between general performance evaluation standards and designer’s
scientific research performance standard is shown in figure 2 and figure 3.

Figure 2
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The Corresponding Relationship Between Work Behavior Standards and Scientific Attitude

After established secondary indexes, we can devise the third-level indexes on the basis of general
scientific and technical workers’ performance evaluation index. The measurement standard of scientific
research quantity includes publication number, project level and funds, teaching work. The level of
scientific research achievements’ evaluation content includes reward situation and public awareness.
Research achievements’ level evaluation content includes peer recognition, industry recognition and
government recognition. The evaluation content of scientific spirit includes ethical spirit and patriotic
dedication. The evaluation content of scientific service includes popular science spirit and the situation
of education combined with production and research. Team management ability’s evaluation content
includes team cooperation and organization management ability. Specific content as shown in figure 4.
Table 4
Primary indexes

Ability in scientific
research

Scientific attitude

Designer’s Scientific Research Performance Evaluation Index System
Secondary indexes
Third-level indexes
Publication number
Scientific research quantity
Project level and funds
Teaching load
Reward situation
Research achievements’ level
Public awareness
Peer recognition
Research achievements’ level
Industry recognition
Government recognition
Ethical spirit
Scientific spirit
Patriotic dedication
Popular science spirit
Service spirit
The situation of education combined with
production and research
The situation of team cooperation
Team management
organization management ability

4 The Survey and Optimization of Designers’ Scientific Research Performance
Evaluation Index System
4.1 Determine the survey sample size
The determination of survey sample size is based on simple random sampling method. The 95%
confidence level requires that Z is 1.96; known that expected results of the survey precision value
percentage (e) is 7.5%; P is the ratio estimation accuracy, namely the sample variation, estimated P
was 0.5, which makes P (1 - P) as the maximum value. The total registration number in various
designers association and design companies in Wuhan (N) is 373142. Then we calculated the sample
size n:
n= P(1-P)/(e2/Z2+ P(1-P)/N)=171
(1)
4.2 The implementation of investigation and survey data processing
This investigation adopted the method of actual visit. It should consider the sex ratio, age, seniority,
educational attainments and other factors when distribute the samples. Applying scientific sampling
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procedure, the respondents was finally determined. In order to simplifying the investigation procedure,
we only choose the third-lever indexes as the main content of the questionnaire. The survey is conducted
in anonymous way, and each respondent can only choose up to three evaluation indexes.
We sent 200 questionnaires through investigation and finally recycled 160 valid questionnaires.
After calculated the weight of each index, in accordance with the order from high to low, the result of
processed data is shown in figure 5.
Table 5

The Weight of Each Index of Designer’s Performance Evaluation System of Scientific Research
Percentage
Number of
Cumulative
Evaluation index
samples
percentage
（%）
Peer recognition

49

19.1

19.1

Industry recognition

42

16.3

35.4

Patriotic dedication

40

15.6

51

The situation of team cooperation

30

11.7

62.7

The situation of education combined with production
and research

30

11.7

74.4

Popular science spirit

14

5.4

79.8

Public awareness

12

4.7

84.5

Reward situation

11

4.3

88.8

organization management ability

8

3.1

91.9

Government recognition

7

2.7

94.6

Project level and funds

7

2.7

97.3

Publication number

5

1.9

99.2

Teaching load

2

0.8

100

Ethical spirit

0

0

100

Total amount

257

100

100

4.3 Index system optimization
According to the Eighty-Twenty rule, the optimization of designers’ scientific research
performance evaluation system is shown in figure 6. From figure 6 we can learn that designers show
more attention to the evaluation of scientific attitude. and the evaluation indexes include patriotic
dedication, the situation of team cooperation, the situation of education combined with production and
popular science spirit. In the evaluation of scientific research ability, designers pay more attention to
peer recognition and industry recognition.
Table 6

Designer’s Performance Evaluation System of Scientific Research

Primary indexes
Ability in scientific research

Secondary indexes
Peer recognition
Industry recognition
Patriotic dedication

Scientific attitude

The situation of team cooperation
The situation of education combined with production
Popular science spirit

5 Conclusion
(1) This paper constructed a designer’s scientific research performance evaluation index model.
(2) Applying 20-80 principle, two first indexes and six secondary indexes are selected which
constructs the designer’s scientific research performance evaluation index system.

·1654·

Proceedings of the 11th International Conference on Innovation & Management

(3) Designers are generally believed that in the performance evaluation of scientific research, the
importance of the scientific attitude is much higher than scientific research ability.
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Rough Set and AHP
Wang Hu, Li Di, Jiang Changbin
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Abstract: Based on the analysis of knowledge structure and factors influenced the professional ability
of IMIS undergraduates, select 8 indexes to establish the AHP model of the professional ability
evaluation. Derived 5 indexes of management, database theory, data structures, oriented programming
(C #),Management Information Systems by rough set reduction ; To improve the subjective experience
of experts AHP judgment matrix obtained by using rough set attribute importance to get an objective
judgment matrix; Finally, calculate weights of the five courses, and use five courses weighted average to
evaluate the professional ability.
Key words: Information management &information system; Knowledge structure; Professional ability;
Rough set; AHP

1 Introduction
As the development of the society and the technology, society put forward new requirements for
IMIS undergraduates. Students need to have a more professional, more rapid information access and
information analysis capabilities, with a more efficient, targeted information management and
information systems development capabilities, with more comprehensive knowledge of enterprise
management, information management and information systems development and the ability to apply
this knowledge [1], improving students' professional abilities and building the core competitiveness.
The immediate task of professional education is to cultivate students’ vocational ability of applying
their knowledge and integrating theory with practical training. However, the employment situation is
worrisome and most of the graduates did not achieve the training targets of “becoming highly qualified
specialists”. As an important element of vocational ability, professional ability is the ability to competent
of relevant learned professional work [2].
Generally, professional ability is directly related to knowledge factor, which means the specific
knowledge and relevant experience of a particular field. Knowledge and experience are indispensable
source information of professional ability. The core knowledge structure of information management
professionals includes in base layer knowledge, professional layer knowledge, and application layer
knowledge. According to training targets and the knowledge structure, three aspects of ability are
required, that is management ability, technical skills and information capabilities [3]. Therefore,
curriculum system must be optimized to develop professional students’ abilities.
To sum up, there are many scholars building researches on IMIS’s curriculum and professional
ability cultivation at present, but no special research on evaluation of the IMIS undergraduates’
professional abilities. In this paper, rough set are used to improve Analytic hierarchy process, and
evaluate IMIS undergraduates’ professional ability level.

2 The Steps of AHP
The Analytic Hierarchy Process is a multicriteria decision method, developed by T. L. Saaty at the end of
the 70s, which uses hierarchical structures to represent a problem and then develop priorities for alternatives
based on the judgments of experts. The AHP includes experience in the method to analyze a complex decision
problem by combining both qualitative and quantitative aspects in a single framework and generating a set of
priorities for alternatives. The AHP procedure involves the following essential steps [4]:
1) Definition of the problem and construction of the hierarchy. The first step of the method is to
define the decision problem and split into a hierarchy of elements identifying the objective, the criteria
and the alternatives. A hierarchy is a network structure consisting of two or more levels.
2) Constructing the weight judgment matrix. Once the decision problem is structured, the next step
is the determination of relative weights, which reflect the relative importance of the elements belonging
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to each hierarchical level considered with respect to the elements of the immediately higher level.
3) Single-level sorting. Single-level sorting is seeking the relative importance of each indicator to
its index weight on the top of a hierarchy.

3 Objective Judgment Matrix Constructions
The concept of rough set is an approach to deal with imperfect knowledge. It was introduced by Z.
Pawlak in 1982 [5, 6].
Suppose in the Information Systems S  U , A,V , f  , the condition attribute is C , Decision
attribute is D .There are n attributes such as a1 ,a 2 ,...,a n in C . By a knowledge base, examine
the ability of all the condition attributes to divides the sample into the decision-making classification,
represented by decision attribute on condition attribute dependency r C , D  .Then reconsider the
classification

after

removing

the

condition

attribute,

and

get

the

r C, D  r (C  ai , D) .
Recording C as the expert evaluation of the decision-making factors,
of the decision-making factor

ai

ai

’s

importance

as the expert evaluation

i , the importance of the decision attributes are:

Using pairwise d (a , C , D)  r C , D  r (C  a , D)  POSC ( D)  POSC a  ( D) comparison method, can


 i
i
i

U

construct a similar AHP judgment matrix:

B  bij nn , bij  0 。

bij 

d (ai , C , D) POSC ( D)  POSC ai  ( D)

d (a j , C , D) POS ( D)  POS
( D)
C
C a j 

Using the judgment matrix calculated by attribute importance largely eliminate the influence of
subjective factors; truly reflect of the inherent link between the objective properties of things. Therefore,
this paper called it objective judgment matrix.

4 Evaluation of IMIS Students' Professional Ability
Evaluation of IMIS students' professional ability using rough set theory and AHP provides a
reference to evaluate the IMIS students' professional ability and improve curriculum system.
4.1 Build IMIS students’ professional ability evaluation system
After analyzing information management and information systems professional training program
settings according to literature review in major colleges and universities (including Tsinghua University,
Peking University, Wuhan University, etc.),the core 8 courses such as Oriented Programming (C #), the
enterprise network engineering, management information systems, MIS database theory, principles of
management, data structures, computer program design (C), professional practice can be selected as
professional ability assessment indicators.

Proceedings of the 11th International Conference on Innovation & Management
Figure 1

·1657·

Professional Ability Evaluation System

Professional and theoretical courses were a computer program design (C), principles of
management, database theory; professional foundation courses include data structures, oriented
programming (C #), the enterprise network engineering; professional practice courses include
management information systems, professional internships. Build IMIS students’ professional ability
evaluation system, shown in Figure 1.
4.2 Simplify the evaluation system
Firstly, set the all secondary indicators in Figure 1 as a condition attribute C (criteria), f is the
decision attribute, the corresponding decision attribute D (objective). A course corresponds to a
condition attribute in decision table. According to experts, grades divided as follows: 90 points and
above is excellent, good is 80-89 points, 70-79 points is medium, poor is 60-69 points, fail is 59 or less.
“Excellent” stands for the first rank, “good” for second rank, “medium” for third, “poor” for fourth, “fail”
for fifth. And f1 represents excellent professional ability, f2 represents good professional ability, f3
represents poor. Currently select 15 samples of students as a set of objects U.
Table 1

U
r1
r2
r3
r4
r5
r6
r7
r8
r9
r10
r11
r12
r13
r14
r15

a1
2
2
3
1
1
1
4
1
2
1
2
1
1
2
1

a2
2
4
4
1
2
1
4
1
1
1
3
2
2
3
1

a3
2
2
3
1
1
2
3
2
1
1
1
1
2
1
2

Professional Ability Decision Table

a4
2
2
4
1
2
1
5
1
1
2
3
2
2
4
1

a5
3
4
3
1
2
2
3
2
1
1
3
1
3
3
1

a6
3
3
4
2
3
1
3
2
2
1
2
2
2
2
1

a7
3
2
5
2
2
1
3
1
2
2
3
2
3
3
1

a8
2
2
2
1
1
1
2
2
1
1
2
1
2
2
1

U  r1 , r2 , r3 , r4 , r5 , r6 , r7 , r8 , r9 , r10 , r11, r12 , r13 , r14 , r15 
Get positive results: POSC

D  r1, r2 , r3 , r4 , r5 , r6 , r7 , r8 , r9 , r10 , r11, r12 , r13 , r14 , r15

in it ，C={ a1 ,a 2 ,a 3 ,a 4 ,a 5 ,a 6 ,a 7 ,a 8 }，D={f}.The result is following:

POSC  a1 D   r1 ,r2 ,r3 ,r4 ,r5 ,r6 ,r7 ,r8 ,r9 ,r10 ,r11 ,r12 ,r13 ,r14 ,r15 
POSC  a 2 D   r1 ,r2 ,r3 ,r4 ,r5 ,r6 ,r8 ,r9 ,r10 ,r11 ,r12 ,r14 ,r15 
POSC  a 3 D   r1 ,r3 ,r4 ,r5 ,r6 ,r7 ,r8 ,r9 ,r10 ,r11 ,r12 ,r14 
POSC  a 4 D   r1 ,r3 ,r4 ,r5 ,r6 ,r7 ,r8 ,r9 ,r10 ,r11 ,r12 ,r14 ,r15 
POS C  a 5 D   r2 ,r3 ,r4 ,r6 ,r7 ,r8 ,r10 ,r11 ,r12 ,r14 ,r15 
POSC  a 6 D   r1 ,r2 ,r3 ,r4 ,r5 ,r6 ,r7 ,r8 ,r9 ,r10 ,r11 ,r12 ,r13 ,r14 ,r15 
POSC  a 7 D   r3 ,r4 ,r5 ,r6 ,r8 ,r10 ,r11 ,r12 ,r14 
POSC  a 8 D   r1 ,r2 ,r3 ,r4 ,r5 ,r6 ,r7 ,r8 ,r9 ,r10 ,r11 ,r12 ,r13 ,r14 ,r15 
From the above results, the final indexes are a 2 ,a 3 ,a 4 ,a 5 ,a 7 after reduction.

D
f2
f2
f3
f1
f2
f1
f3
f2
f2
f1
f2
f1
f2
f3
f1
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Table 2 Decision Table after Reduction
a3
a4
a5

a7

D

3

3

f2

4

2

f2

4

3

5

f3

1

1

1

2

f1

1

2

2

2

f2

1

2

1

2

1

f1

r7

4

3

5

3

3

f3

r8

1

2

1

2

1

f2

r9

1

1

1

1

2

f2

U

a2

r1

2

2

2

r2

4

2

2

r3

4

3

r4

1

r5

2

r6

r10

1

1

2

1

2

f1

r11

3

1

3

3

3

f2

r12

2

1

2

1

2

f1

r13

2

2

2

3

3

f2

r14

3

1

4

3

3

f3

r15

1

2

1

1

1

f1

Importance of each decision attributes ( a 2 ,a 3 ,a 4 ,a 5 ,a 7 ) as follow:







d a ,C ,D   6 / 15 .





d a 2 , C , D   2 / 15 , d a3 ,C ,D  3 / 15 , d a 4 ,C , D  2 / 15 , d a5 ,C , D  4 / 15 ,
7

4.3 Determine the weight
1) Construct an objective judgment matrix
 1 2 3 1 1 2 1 3
3 2 1 3 2 3 4 1 2 


B   1 2 3 1 1 2 1 3
 2 43 2
1 2 3


 3
2
3 3 2 1 
2) Calculating weights
Use Excel to calculate the weights of matrix B by the method weight vector: W= (0.118, 0.176,
0.118, 0.235, 0.353). Among all the courses management information system (0.353) I of the largest
impact on professional ability, followed by oriented programming (0.235), database theory (0.176), and
finally the management principles and data structures (0.118). Management information systems as a
practical comprehensive application core courses is based on professional knowledge and skills to
cultivate students for management and computer comprehensive software programming applications
together with professional theory courses and professional courses. Secondly, oriented programming (C
#) as special courses distinguished it from other management expertise has a great impact on students'
professional ability as well. In large part, this five core courses may reflect the curriculum system of
IMIS major, and develop students’ core competencies.
4.4 Object evaluation
Evaluation grade standards of professional competence as shown in Table 5:
Table 3

Evaluation Grade Standards

 85

70 ~ 85

 70

excellent

good

poor

There is an IMIS student whose grades are: 78, 74, 78, 85, 81, 80, 89, 95.Based on the above
weights to calculate the value of professional ability:
74*0.118+78*0.176+85*0.118+81*0.235+89*0.353=82.942.The student's professional ability is
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good, which consistent with the results of the sample r1.

5 Conclusion
Arrangements for the course is the core area to cultivate talented person with innovative ability,
only build up curriculum for centuries and knowledge-based economy, it can nurture talented person
with highly qualified in knowledge-based time [7] .In order to cultivate talented person with specialty, at
first you need to have a solid foundation of knowledge and a good structure of knowledge. Department
Courses laid a theoretical foundation for further study, broaden the range of knowledge, and trained
professional skills. Department practice courses help students to apply and practice professional
knowledge and skills; it is the most powerful expression of professional ability. The subjective judgment
matrix form AHP derived from experience of the experts. By means of the objective judgment matrix
from attributes defined dependence from rough set theory reflect the intrinsic link largely between the
properties. According to reduction of rough set theory, we know that principles of management,
database theory, data structures, oriented programming (C #), and management information systems can
be evaluated on professional ability. Based on rough sets and AHP, we can the weights of the five
courses in evaluation system of professional ability of students major in information management, and
they produced different degrees of impact to professional ability. Meanwhile, courses can guide
curriculum system reform, promote the cultivation of college students' autonomous learning, cultivate
professional skills of competence and innovative practice as an indicator.
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Abstract: University financial performance evaluation is not only the requirements of optimizing the
allocation of Higher Education resources, but also that of improving the existing University financial
performance evaluation system. Based on fuzzy comprehensive evaluation and combined with the
influencing factors of university performance, this paper builds the evaluation index system for the
innovative evaluation of university performance, and selects the first batch of 34 "985" colleges and
universities for the study of empirical studies of the model. This study indicates that the performance
level of China's first batch of 34 "985" institutions lay as a pyramid, with huge gaps between them.
Key words: Fuzzy comprehensive evaluation; Performance evaluation; System; 985 Institutions

1 Introduction
University performance is the practical effect of its activities, which reflects the price relations
between the allocation of resources activities conducted by the University and the actual results
achieved. The ultimate goal of the University performance evaluation is revealing the implementation of
the University as well as the results comprehensively, accurately and objectively to make a reasonable
evaluation of the final results of executive departments with goals established as a standard. University
financial performance evaluation is not only the requirements of optimizing the allocation of Higher
Education resources, but also that of improving the existing University financial performance evaluation
system.

2 Literature Review
United States primarily introduced performance management into the performance evaluation
system. Burke pointed out that performance management had become a hot topic of the states and public
universities. Davis maintained that the performance indicators systems had different forms. China's
university performance evaluation derives from <several decisions on perfecting the socialist market
economic system> established at the Third Plenary Session of the Party's Sixteenth Central Committee.
On the aspect of selecting tools to evaluate university performance, An Xiumei put forward several
models and problems of applying them to public expenditure performance evaluation, including
strategic-oriented performance management model, results-oriented CAP strategic planning model and
multidimensional framework model. On the aspect of university performance evaluation system, Lu
Yuan put forward a university performance evaluation system including performance indicators system,
performance objectives, and object break-down. Fang Hui established a performance appraisal system of
universities’ internal expenditure from two levels, project expenditure performance and departmental
expenditure performance.
In order to enhancing the performance evaluation and establishing a performance-centered
evaluation system, firstly an index system should be founded to show the direction. Then the university
performance evaluation index system can be improved through empirical study or quantitative analysis
to perfect the operating system which makes a comprehensive evaluation of rationality in
decision-making, configuration and use.

3 Evaluation Method Selections
In order to eliminate subjective factors in the evaluation process as much as possible, this paper
uses a fuzzy comprehensive evaluation model in accordance with the characteristics of the index system.
This model is an organic combination of fuzzy theory and classical comprehensive evaluation method.
Through the discrete coefficient method, the weight of each indicator is determined and then the
relatively deviated fuzzy matrix is established. Finally the performance evaluation value of each
university can be calculated.
3.1 Determine the weight through discrete coefficient method
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The difference in strength of university performance indicators is reflected in the dispersion degree
of datum. The discrete coefficient method reflects the dispersion degree of mean per unit. If each
university can be clearly separated through a particular indicator in university performance evaluation,
this indicator should be endowed with high weight since it contains plenty information. On the contrary,
it should be endowed with low weight if it cannot distinguish different universities. The formula of
discrete coefficient method is as follows:

vi  si / xi
In this formula, xi 

(1)





2

1 n
1 n
2
is
the
average
of
indicator
;
i
a
s

 ij
 aij  xi is the variance
i
n j 1
n  1 j 1

of indicator i , si  si2 ; normalize

vi

then its weight is calculated:

wi 

vi
m

v
i 1

i

3.2 Establish the relatively deviated fuzzy matrix
Assume

 a11
a
A   21
 

 am1

a12
a22

am 2

 a1n 
 a2 n  , aij is the evaluation data of indicator i in sector j.

 

 amn 

Firstly, establish the ideal scenario.

U  (u1o , u2o ,  , umo ) , when aij is benefit type index, uio  max aij  ; when aij is cost type index,

uio  min aij  .

Secondly, set up the relative deviation fuzzy matrix R

 r11
r
R   21
 

 rm1

r12
r22

rm 2
rij 

 r1n 
 r2 n 
, in the formula,

 

 rmn 
aij  uio

max aij   min aij 

Thirdly, use entropy method to confirm the weight

i

(2)

of each evaluation index.

Lastly, establish comprehensive evaluation model as the following formula:

Fj   i 1 i  rij ( j  1, 2, , n)
m

If

Ft  Fs

(3)

, then university t is in front of university s(the relatively deviated fuzzy matrix

established in this paper is a cost fuzzy matrix, the smaller the score is, the stronger performance this
university expresses).

4 University Performance Evaluation Index Systems
4.1 Factors analysis of university financial performance evaluation
Performance measurement indicators combine evaluation and performance objectives. They can be
used to measure the performance goal is achieved. Besides, they can reflect the implementation result of
performance objectives. Universities mainly undertake functions of research, teaching, and social
services. Realization of university functions should be taken into account to reflect the achievement of
university performance while designing the performance index system. University performance
evaluation index system should include: basic environmental inputs (B) evaluation indicator;
performance output (O) evaluation indicator.
4.1.1 Basic environmental input (B)
Personnel input (P) Personnel input mainly refer to the staff involved in college activities and its
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proportions. This index system includes seven indicators, total number of faculty, total number of
teachers, proportion of teachers, proportion of teachers with a doctor degree, proportion of teachers with
senior vice tittles or senior tittles, total number of researchers, and number of R&D full-time workers in
Humanities and Social Sciences / Natural Science.
Financial investment (F) Financial investment refers to capital invested by the college for teaching,
research and other activities, including research funds, education funds and other funds. Besides,
another two indicators, total completed investment of infrastructure and humanities research investment,
are introduced into evaluation.
Material resources (M) Material resources refer to the basic material conditions of universities,
mainly including the area of universities, research offices and administrative sectors, libraries, classroom,
and practice districts.
Teaching input (T) Teaching inputs refers to students’ structure and scientific construction in this
paper. It includes the total number of undergraduates, postgraduates and doctoral candidates in a
university, the proportion of doctoral candidates, the proportion of postgraduates, the total number of
graduates, national primarily key disciplines, national secondarily key disciplines, and national
key(Foster) disciplines.
4.1.2 Performance output (O)
Research output (R) Research output mainly refers to prize situations of essays and researches. It
includes the total number of papers published in domestic journals, the total number of papers published
in international journals, the total number of papers published in Nature & Science, provincial
achievement awards of humanities and social sciences, national natural science awards, state
technological invention awards, national science and technology progress awards, and ministerial and
provincial-level scientific and technological progress awards.
Social services (S) Social services mainly refers to the impact that patents of universities exert on
society, such as technology transfer income, the number of inventive patents, the number of intellectual
property certificates, the total amount of money of patent sales.
Cultural inheritance (C) In the aspect of designation of cultural inheritance indicators, according to
the relevant evaluate index and datum from China alumni network, this paper selects four indicators,
media attention, the number of alumni who become outstanding politicians, the number of scientists in
humanities and social science, and the number of billionaires.
4.2 Determinations of comprehensive performance evaluation indicators
Based on factor analysis of university financial performance evaluation, this paper builds a
university performance evaluation index system with three levels. There are 40 quantitative indicators in
this system, as Table 1 shows.
First-level
Indicators

Table 1
Second-level
Indicators

Personnel
Input
P1

Financial
resources
F2
Basic
environment
B

University Performance Evaluation indicators
Third-level indicators

Staff of the total number of P 11(people)
Total number of teachers P 12 ()
The proportion of the number of teachers P13 (%)
The proportion of doctoral degrees teachers P 14 (%)
Associate professors teachers accounted forP 15 (%)
The total number of research institutions staff P 16 (people)
R & D when the number of Humanities and Social Sciences / Natural Science
number of P 1 7 (%)
Research funding income F 21 (million)
The total income of the funding for education, F 22(million)
Other Funds for F 23(million)
Infrastructure for the year F 24 (total investment)
Investment in Humanistic Studies 25(million)
School covers an area of 31 (m)

Material
resources
M3

Teaching and research, and administrative office space area of M32(Square m)
Library area of M 35(m)
Classroom space M 36(m)
Experimental clinical site area of M 37(square meters)
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The Shuobo students in the total number of school T 1 (person)
Doctoral proportion ofT 42 (%)
Proportion of Master T43 (%)
When the total number of graduates of the Shuobo T 4 4 ()
National level key disciplines T 4 5 (a)
Two key disciplines T4 6 (a)
State Key (cultivating) T 4 7(a)
Domestic journals published papers the total number of R 11(articles)
International journals published papers the total number of R 12(articles)
The Nature & Science paper the number of R1 3 ()
Social Science of provincial achievement award R 14 ()
National Natural Science Award R 1 5()
State Technological Invention Award R 1 6()
National Science and Technology Progress Award R 1 7 ()
Provincial Science and Technology Progress Award R ()
Technology transfer real income S 21(million)
Effective patent ownership S 22 ()
Intellectual Property (IP) licensing the number of S 23 ()
Patent disposal of the total amount of S 24(million)
Media attention, C 31
The number of outstanding politicians Alumni C32 ()
Outstanding humanities and social scientists number of C 33(people)
Alumni number of billionaires C 34 ()

Teaching
T4

Research
R1
Results
Effect
Yield
Out
O
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Society
Service
S2
Culture
Heritage
C3

5 An Empirical Analysis of the University Performance Evaluation Index System
This paper use the first batch of “985” universities as objects, analyzing the model established in it.
Table 2 shows the calculation results. Table on the basis of data comes from the Chinese education
statistics of 2012, which dated by Ministry of Education. The 34 “985” universities are short for A-AH.
Table 2

Performance Evaluation Scores and Factor Scores of 34 Universities

Name

P

F

M

T

B

R

S

C

O

A
B
C
D
E
F
G
H
I
J
K
L
M
N
O
P
Q
R
S
T
U

0.00

0.19

0.39

0.31

0.21

0.00

0.00

0.24

0.07

0.11

1

0.05

0.00

0.18

0.00

0.06

0.20

0.25

0.66

0.36

0.12

2

0.09

0.29

0.45

0.05

0.21

0.15

0.85

0.00

0.30

0.20

3

0.18

0.39

0.34

0.34

0.30

0.33

0.55

0.81

0.54

0.37

4

0.27

0.75

0.00

0.21

0.27

0.57

0.89

0.76

0.72

0.43

5

0.30

0.75

0.02

0.12

0.26

0.55

0.84

0.89

0.74

0.43

6

0.29

0.66

0.36

0.22

0.35

0.47

0.83

0.88

0.70

0.48

7

0.22

0.74

0.47

0.19

0.37

0.42

0.91

0.82

0.68

0.48

8

0.30

0.66

0.09

0.28

0.31

0.89

0.90

0.80

0.87

0.52

9

0.48

0.47

0.61

0.37

0.48

0.54

0.88

0.53

0.63

0.54

10

0.20

0.81

0.21

0.71

0.44

0.67

0.74

0.85

0.74

0.56

11

0.34

0.49

0.71

0.46

0.49

0.51

0.88

0.80

0.70

0.58

12

0.37

0.55

0.41

0.38

0.41

0.79

0.85

0.85

0.82

0.58

13

0.45

0.50

0.37

0.60

0.48

0.77

0.86

0.92

0.84

0.62

14

0.52

0.76

0.44

0.43

0.52

0.63

0.86

0.91

0.78

0.63

15

0.32

0.87

0.42

0.78

0.56

0.76

0.78

0.92

0.82

0.67

16

0.21

0.64

0.91

0.67

0.58

1.00

1.00

0.38

0.81

0.68

17

0.37

0.79

0.48

0.70

0.56

0.85

0.86

0.95

0.88

0.70

18

0.50

0.85

0.47

0.64

0.59

0.82

0.85

0.93

0.86

0.71

19

0.32

0.75

0.76

0.71

0.61

0.84

0.72

0.92

0.83

0.71

20

0.25

0.84

0.82

0.66

0.60

0.80

0.96

0.80

0.84

0.71

21

Score

Rank
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V
W
X
Y
Z
AA
AB
AC
AD
AE
AF
AG
AH
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0.50

0.62

0.43

0.72

0.56

0.92

0.92

0.89

0.91

0.72

22

0.54

0.85

0.69

0.58

0.64

0.87

0.78

0.91

0.86

0.75

23

0.39

0.86

0.81

0.72

0.67

0.86

0.65

0.93

0.82

0.75

24

0.23

0.86

0.72

0.86

0.63

0.95

0.75

0.92

0.88

0.75

25

0.13

0.89

1.00

0.63

0.61

0.94

1.00

0.82

0.92

0.75

26

0.27

0.84

0.73

0.95

0.66

0.89

0.91

0.91

0.90

0.78

27

0.34

0.93

0.67

0.92

0.68

0.92

0.89

0.95

0.92

0.80

28

0.68

0.91

0.69

0.86

0.77

0.64

0.95

0.97

0.83

0.82

29

0.56

0.95

0.60

0.89

0.72

0.97

0.92

0.95

0.95

0.84

30

0.69

0.96

0.69

0.86

0.78

0.88

0.95

0.96

0.92

0.87

31

0.66

1.00

0.81

0.78

0.79

0.94

0.93

0.95

0.94

0.88

32

0.93

0.91

0.52

0.81

0.79

0.99

1.00

0.96

0.98

0.91

33

1.00

0.98

0.72

1.00

0.93

0.97

0.98

1.00

0.98

1.00

34

5.1 Basic environment evaluation
In the aspect of basic environment, the top five universities are B, C, A, F and E. The bottom five
universities are AC, AE, AF, AG, and AH.
In the aspect of personnel input, A (0.000), B (0.047) and C (0.088) rank first to third respectively,
but the difference between them is small. AH is at the bottom. AG has high personnel input too. The
personnel input conditions of these two universities are poor, with high inputs far beyond other 32
universities. In terms of financial input, B is at the top. AF is at the bottom. The difference between
universities is large, especially the top three and top eight. Relatively speaking, other universities are
evenly distributed. In the aspect of material input, E, F and I rank first to third respectively, with not
much difference between them. In the aspect of teaching input, B, C, F and H are the best ones, while
AH the worst one.
5.2 Performance output evaluation
In terms of performance output, the top five universities are A, C, B, D and J. The end five
universities are AE, AF, AD, AH and AG.
In terms of research output, A runs far ahead. Following A, C runs neck and neck with B. Q is the
last one because its number of national science and technology progress awards and ministerial and
provincial-level awards is zero. In terms of social services output, scores of all the universities are
higher than 0.5 except A and C, due to their superiority in technology transfer income and patent sales
income. In terms of cultural innovation, C, A and Q rank first to third respectively. Their scores are less
than 0.5. Others are all more than 0.5, mostly more than 0.8. The difference between them is huge
because of the diversity of the number of alumni who become outstanding politicians and the number of
scientists in humanities and social science.
5.3 Comprehensive performance evaluations of 34 universities
According to the comprehensive evaluation, the top five universities are A, B, C, D, and E. The
bottom five universities are AD, AE, AF, AG and AH. Specifically speaking, the difference between A
and B is small. The number of universities whose score is between 0.7 and 0.8 is 10, accounting for 29.4
percent of the total number. The number of universities whose score is higher than 0.7 is 17, accounting
for 50 percent. 21 universities’ score is higher than 0.6, accounting for 61.76 percent. In a word, the
difference in performance between the first batch of 34 "985" universities is huge.

6 Conclusions
Based on the establishment of the index system of university performance innovative evaluation,
this paper makes an empirical analysis of the first batch of 34 "985" universities. Firstly, it is showed in
this study that A, B and C have relatively strong performance innovation ability. Thanks to their efforts
on basic environment and outputs, they are models of the others. Secondly, in terms of basic
environment input, personnel input (31.51%) is the most important one, teaching input (25.97%) and
innovation come next; In terms of output, the weight of research output (41.41%) is the biggest one,
which indicates that universities should increase their research inputs to create more scientific
achievements. Finally, it can be seen in the study that basic inputs (60.12%) still play an important role
in the performance level. Hence inputs of universities should be increased as well as the outputs, with
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more attention paid to the output efficiency.
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An Empirical Research on the Influence of College Students’
Economic Conditions Gap on Dormitory Interpersonal Relationship:
Based on the Analysis of Survey Data from a University in Wuhan
Fei Yang
School of Electronics and Information, Wuhan University of Technology, Wuhan, P.R.China, 430070
(E-mail: feiyang_hangzhou@163.com)
Abstract: College dormitory interpersonal relationship is one of the most common, most direct and
most important human relationships. Whether the dormitory interpersonal relationship is good or bad
directly affects the mental health of the dormitory members. According to a survey involving more than
450 college students in a student apartment of a university in Wuhan, who are in different majors and
grades, it can be found that gender, whether the only child, family conditions, subjects, and grades make
no significant differences in the current college dormitory relationship, while the economic condition
gap leads to significant difference in the dormitory relationship. In a further analysis of the results of
questionnaires and interviews, it can be found that: (1) Research on dormitory interpersonal relationship
of college students have practical significance to achieve socialization among college students; it helps
understand the college students and their needs of interpersonal development; it helps students master
interpersonal communication skills; it helps achieve the self-identity of college students; it helps
improve college students learning role and practice.(2) there is urgent need to address issues in college
dormitory relationship that cannot be ignored, such as interpersonal cognitive deviation, the crisis of
interpersonal emotion, economic tendency of interpersonal communication, the lack of guidance and
education in dormitory interpersonal relationship.
Key words: Dormitory interpersonal relationship; Economic conditions gap; Empirical research

1 Introduction
Dormitory interpersonal relationship refers to the specific mental connection formed in the process of
dormitory members’ contact and communication with each other. However, the differences in economic
conditions of the dormitory members will inevitably lead to the differences of their values and world
outlook, thus affecting the dormitory interpersonal relationship. In general, the college students' dormitory
interpersonal atmosphere in our country is good and contentment rate in the interpersonal relationship is
、
high. [2 3]. But the fact cannot be ignored that some college students experience dormitory interpersonal
tensions [4], As Yang Rong’s study involving 432 students from Chi Zhou normal college in 2004 shows,
there are about 31.9 percent of students who are “very dissatisfied”, “dissatisfied” or “somewhat
dissatisfied” about their dormitory interpersonal relationship, about 55.3 percent of students are
“Somewhat satisfied”, “satisfied” or “very satisfied”, and the proportion of “it doesn’t matter” is 12.7%[5].
Bao Rong’s survey (2006) of 300 students from Grade one to Grade three in Zhejiang Ocean University
shows that only 54% of students think they have harmonious dormitory relationship, 21% of the students
don’t care about roommates, and 32% of the students is not in the dormitory after school time [6]. How to
deal with the dormitory internal relationship is one of the most pressing problems they are facing. At the
same time, the ability of handling dormitory relationship will also affect their ability and confidence in
social contacts in the future. Especially the poisoning case of Fu Dan University in 2013 reflects the
gravity of the college students' dormitory relations. This research analyzes the influence of differences in
economic conditions on college students' dormitory interpersonal relationship using the questionnaire
method and the empirical method, which has strong theoretical and practical significance.
Table 1

During1999-2013, the Number of Paper Checked from the China Journal Net Using the Titles
2013 2012 2011 2010 2009 2008 2007 2006 2005 2004 2003 2002 2001 2000

College
students,
Dormitory
interpersonal
Relationship
College
students,
Dormitory
interpersonal
relationship,
Economic
condition

186

187

147

105

89

49

38

26

23

11

10

5

6

9

131

42

72

49

38

23

16

17

13

8

3

3

4

5
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Since the expansion of college enrollment in 1999, there are more and more studies on college
students. The author uses the “college students”, “interpersonal relationship”, “dormitory or dorm” and
“economic conditions” as the titles retrieve from China journal net and the results
According to table 1, it can be found that, from 1999 to 2013, the total number of published articles
showed a trend of increasing year by year. But the papers about college students' interpersonal
relationship are very few and account for only 0.319% of the total number of articles (core journals
accounts for 0.312%), and the papers on college students' dormitory interpersonal relationship are fewer.
Therefore, to strengthen the study of college students' dormitory interpersonal relationship is necessary.
To sum up，there are much literature discussing the reasons that destruct the harmonious dormitory
relations，but few from the perspective of economic conditions gap of dormitory members and most are
confined to the description of inferential statistics. More importantly, there is a lack of accurate grasp of
the relationship between dormitory members’ economic conditions gap and harmonious degree of the
dormitory relationship based on the survey data. In view of this, this paper builds a panel model about
economic conditions gap and harmonious degree of dormitory relationship. Meanwhile, the paper
empirically analyzes the relationship between the dormitory members’ economic conditions gap and
harmonious degree of the dormitory relationship based on the panel data involved students from
freshmen to juniors from Wuhan University of Technology, who are in different majors and of different
gender.

2 Research Design and Statistics

Sample composition in grades
0%
junior
28%

freshman
27%

sophomore
45%

Figure 1

Sample Composition in Grades

(1)Research objects and methods. This study selected the undergraduate students from Wuhan
University of Technology as research object and adopted the method of stratified random sampling. A
total of 460 questionnaires were issued, and upon examination the valid response rate is 97.82% (450
questionnaires were returned), including 211 males （accounting for 46.88%）and 239 females
（accounting for 53.11%）. Among the research objects, there were 11 freshmen （accounting for
26.44%），203 sophomores（accounting for 45.11%），128 juniors（accounting for 28.44%）, 175 Science
and Technology majors（accounting for 38.89%）
，21 Arts majors（accounting for 4.67%）
，239 business
administration majors（accounting for 53.1%）.
Sample composition in majors
15, 3%
175, 39%
239, 53%

21, 5%
Figure 2

Science and
Technology
majors
Arts majors

business
administration
majors

Sample Composition in M
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(2)The compiling of questionnaire. We self-edited the Questionnaire about Dormitory Interpersonal
Relationship in Wuhan University of Technology by consulting previous questionnaires and according
to the actual situation of the university. The formation of the questionnaire was made in strict
accordance with requirement of measurement in psychology and sociology. In the process of preparation,
the questionnaire is improved by the views of psychology experts and college students participating in
the early test. The analysis after actual measurement indicates that the questionnaire has good reliability,
validity and good characteristics of psychometrics.
(3) Data processing and statistics. Code for effective questionnaires，set up a database by excel,
proceed data analysis with statistical software SPSS19.0.

3 Survey Results Analysis
3.1 Regional differences
According to the survey results, the students from urban, rural and rural-urban areas continuum
have significant difference in the dimension of interpersonal emotion (F=3.618, p=0.028<0.05) (Table
2).
Table 2

The Variance Analysis of College Students’ Dormitory Relations in Different Economic
situation

In addition to the differences in overall emotional dimension, undergraduate from different places
have significant difference in the following aspects. First of all, facing the question “My economic
situation largely influences my dormitory interpersonal relationship”, the students from different places
showed significant differences. (F=4.180, p=0.016<0.05; urban area scored 1.94±0.94, rural area scored
2.20±1.16, rural-urban area scored 2.34±1.22).
It can be seen from the data statistics that in terms of the influence degree of economic conditions
gap on dormitory interpersonal relationship, economic conditions have a deeper impact on dormitory
interpersonal relationship for the students from rural and rural-urban areas than the students from urban
area, with the highest score. Therefore, in dealing with dormitory interpersonal relationship, the students
from rural and rural-urban areas, especially the rural students, are more easily affected by their
economic conditions.
Analysis of possible reasons: disparity of economic status、strength of the sense of belonging
affects the difference of self-identity and evaluation of urban and rural students. Therefore the students
from rural area are prone to have low self-esteem.
3.2 Difference of family economic conditions
According to the survey results, under the variable of difference of family economic conditions,
college students' dormitory interpersonal relationship has no significant difference in interpersonal
emotion and interpersonal communication, but shows significant difference in interpersonal cognition.
(p=0.026<0.05)(Table 3).
Table 3
Variable
interpersonal
cognition
interpersonal
emotional
interpersonal
communication

Regional Difference of Dormitory Interpersonal Relationship
Urban
rural-urban area
Rural area(n=269)
P
area (n=141)
(n=97)

F

59.11±6.15

58.32±6.96

57.93±6.12

1.07

1.343

38.21±5.04

37.15±5.52

36.37±5.31

3.618

.028

46.33±7.05

47.48±6.97

44.95±6.87

1.24

2.290
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The Difference of Students in Different Economic Conditions on College Students’ Dormitory
Interpersonal Relationship

In addition, on the dimension of how well they get on with their roommates, the students from
different economic conditions shown significant difference (F=3.384, p=0.010<0.05). Students in poor
family score the highest (3.93±0.89), students in well-off family scored lowest (3.21±1.42).
Note：1. Fully coincident; 2.Most coincident; 3.Common; 4.less coincident; 5. Completely out of
line

Figure 4

The Difference of Roommate Evaluation from Students from Different Places

Analysis of possible reasons: the poor economic conditions of rural students make them cannot
have the “reciprocity” as urban students during their dormitory interpersonal communication and have
relatively few material exchanges with dormitory members. At the same time, to a certain extent, the
economic disadvantage can form their psychological interpersonal passive mood. Some even appear
self-abased psychology and shut themselves in a personal narrow space. Survey shows that facing the
question “I often treat roommate to dinner or movies”, the proportion choosing “Most suitable” is 47.5%
from urban students, 13.4% from rural-urban students and only8.2% from rural students. Secondly, in
the cognition to others, the students from different places showed significant difference. (F=4.454,
p=0.012<0.05; urban students scored 4.13±1.01, rural students scored 3.87±1.09, rural-urban students
scored 3.74±1.11). Facing the question “I think my roommate is very snobbish”, there are 64 urban
students choosing “fully compliance”, accounting for 45.4% of the total number, 56 rural students
choosing “Most suitable”(20.8%), and 37 of rural-urban students choosing “Most suitable”(38.1%).
Data indicates that the evaluation of rural students for roommate is lowest, urban students is highest and
rural-urban students is in the middle.
Note：1. Fully coincident; 2.Most coincident; 3.Common; 4.less coincident; 5. Completely out of
line
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Analysis of possible reasons: the change from rural to urban life makes the rural students more
sensitive and rejected in the interpersonal economization tendency phenomenon than urban students,
which then reflect on their value judgment for others. Interviews found that most rural students are more
disgusted to “fair-weather friends”, while the city students think it “very normal, or just a means of
communication”.
Third, according to the survey results, on the dimension of “inferiority complex” of self-evaluation,
the students from different places showed significant difference(F=9.227,p=0.000<0.001; urban students
scored 4.20±1.03, rural students scored 3.76±1.17, rural-urban students scored 3.62±1.25). Data shows
that the urban students' self-evaluation is higher, while students from rural area and rural-urban area
have lower self-evaluation and most of them are inclined to think that “I always have a sense of
inferiority in front of my roommate”.

Figure 5

Figure 6

The Difference of Self-Evaluation of Inferiority of the Students from Different Places

Students of Different Economic Conditions and How Well They Get along with Roommate

Analysis of possible reasons: statistics show that in response to the situation “‘depend on parents at
home, rely on friends outside’, I should try to do well in dormitory interpersonal relationship”, needy
students scored highest (4.33 ± 0.87), students from rich family scored lowest (3.07 ± 1.39). Students
from rural area are more positive in attitude to keep a good dormitory relationship, which directly causes
that they get along with dormitory members much better than urban students.

4 The Existing Problems and Analysis
Some fundamental problems existing in the current college students’ dormitory interpersonal
relationship can be found through the investigation and analysis of the differences of two variables: the
student resource and family economic situation.
4.1 Deviation of interpersonal cognition
Interpersonal cognitive biases involve primacy effect, halo effect and the effect of the rigid. When
the human cognitive biases and individual interpersonal expectations get more deviation, college
students’ dormitory interpersonal relationship is prone to have obstacles. Questionnaire survey shows
that in response to the situation “I do not like that roommate and I don’t believe he (she) will have a
sense of dormitory group honor”, 34.1% of them chose “more coincident”, and 10.6% of them chose
"coincident". The survey also found that there is self-cognitive deviation in the following several aspects,
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mainly displaying in the inferiority and conceit. According to the survey, 13.4% of college students
abase themselves before their roommates. College students’ inferiority complex is mainly from three
aspects: first, it is because of the family economic conditions. Students from poor family, especially
from rural area, have greater inferiority complex than the urban students (as shown in figure 5). This is
mainly because the family’s economic situation and the striking contrast between rural and urban
students make it difficult for rural students to have a sense of self-belonging, and even the phenomenon
of self-deprecation and self-deprecatorily appear. Second, it is because of their difference in learning
results. The huge contrast between “the best” in high school and “the mediocrity” in college often makes
lots of students have a sense of frustration and inferiority complex. Third, the sense of inferiority is from
the ability disparity. Living together, some college students get the favor of the teacher because of the
strong capacity for work; some students will also get the favor of some people because of their talent in
writing, calligraphy, painting, music, etc. But it is hard for some students lacking of working ability and
skills to cause everyone's attention. And as time passes, these students will feel “I am mediocre”, and
have a lower self-evaluation.
4.2 The economic trend in interpersonal communication
As a new characteristic of college campus interpersonal relationship, the economization of
interpersonal communication has gradually penetrated into college students’ dormitory interpersonal
communication. Questionnaire survey shows that 34.3% of college students think that “money plays a
very important role in dormitory interpersonal relationship”, 42.9% of college students often treat
roommate to dinner or movies to enhance feelings. Survey found that the economization trend in
dormitory interpersonal communication is embodied in the following aspects: the first one is birthday
consumption. Whenever it is someone's birthday, the other students in this dormitory have to buy gifts.
According to related survey, 32.7% of college students spent around 100 Yuan to 300 Yuan on birthday
gifts. And “longevity” also has to “bleed”. Generally, “longevity” treats a dinner, or a suburban tourism,
which spends more than $200 at a time. Second, if someone receives money order, gets a scholarship or
a financial aid or a boy/girl friend, he or she has to treat a dinner. The economization tendency in college
students’ dormitory will reduce the pure friendship between classmates, and cause bad atmosphere in
society.

5 Countermeasures and Suggestions
To solve above problems and reason analysis, it is suggested solving the existing problems in
current college students’ dormitory interpersonal relationship from the following several aspects.
5.1 Students should correctly understand themselves and overcome unhealthy psychology
Self-awareness deviation is an important cognitive factors affecting college students’ dormitory
interpersonal relationship. Knowing themselves and correct self-assessment are the premise of a good
dormitory relationship. Students should correctly understand their own social status, and have the right
attitude towards their own advantages and disadvantages. According to a survey, jealousy and revenge
and suspicion caused by various inequalities in the dormitory interpersonal communication are the
major adverse psychological factors influencing college students' dormitory interpersonal relationship.
The main method for college students to overcome those three bad interpersonal psychologies is to
strengthen their self-cultivation, and to shape good personality.
5.2 Establishing and improving the psychological counseling system
Colleges and universities should establish psychological consulting rooms or advising centers to
solve problems in college students’ dormitory interpersonal relationship. Colleges should invite some
experts, and students can make an appointment through the telephone, message and consult online to
attend psychological counseling. The psychological counseling should be set up in each unit of college
students’ dormitory, providing system psychotherapy with different dimensions such as gender and
student source.
5.3 Improving the system of college students dormitory and culture construction
The system of college students' dormitory assessment should be improved. The "civilized
bedroom" competition mechanism flowing on the "Health Check" level should be changed in the current
college student dormitory competitions. In the process of "civilized bedroom" competition, the quality
of the dormitory interpersonal relationship should be investigated, especially the current situation.
Personnel structure in dormitory should be optimized. In view of the current college students’
dormitory problems caused by unreasonable personnel structure, students should have chance to choose
roommate according to the principle of the similar interests, temperament and characters. At the same
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time, students with different discipline backgrounds and of different grades can be arranged in the same
bedroom, which breaks the traditional method of arranging according to majors and grades, and which is
helpful for college students to interact in some aspects, such as knowledge, values, and ways of thinking,
so as to broaden their vision. And it is more convenient for the seniors to give junior students some
advice in study, life, behaving and other aspects. At the same time, the conflicts of interests formed in
the same major and grade are fundamentally solved, and it is helpful for the formation of mutual help
and the harmonious interpersonal relationship.
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Abstract: Enhancing scientific research capacity of college students in the reform of educational system
is the basis of implementation of China's independent innovation strategy. However, there are various
issues need to overcome, especially in the mechanism of education on scientific research capacity.
Construction of practicable and feasible mechanism is an urgent issue, transforming a university from a
basic educational institute to a innovation garden. Based on the practice of scientific research activities
in universities, this paper extracts “three elements” of the micro-individual in scientific research, and
establishes the contingency project cooperation mode of the “undergraduate, graduate and mentor”,
using Cobb-Douglas function for evaluating, which provides a way to improve the quality of College
Students’ scientific research.
Key words: University students; Scientific research activities; Organizations; Contingency theory;
Cobb-Douglas function

1 Introduction
Innovation is the soul of a nation's progress and prosperity of a nation is an inexhaustible motive
force. University is the foundation of cultivating the outstanding students. Meanwhile, research capacity
is the key to cultivate the talent. The researchers obtained the greatest discovery is actually very young
[1]
. The age of researchers have the greatest gain is gradually increasing, but the young solid foundation
is the critical period of their life time.
Since the enrollment expansion of colleges and universities, the rapid expansion of the scale of
China's higher education lead to a sharp increase in the number of college students, so that social
recognition of graduates has steadily declined. With increasing competitive employment, there is an
urgent need in colleges and universities to train students' capacity, particularly on scientific research
capabilities, which is an important indicator as a measure of students ' comprehensive qualities.

2 The Interpretation of Scientific Research Capacity and Scientific Research
Activities
2.1 Scientific research capacity
Cultivation of college students’ scientific research capacity is the College’s own development
needs. Scientific research is one of the main functions of University and main task of the university to
develop the science and technology. Measure and assessment of creative talent is multifaceted, but
scientific research capacity is an important indicator. Zhang Yunjun(2011)[2] refers Hall method for three
dimensional structural analysis from three aspects of time dimensions, capacity and
environment-dimensional construction of classification model of training mode of innovation capacity
of college students.
It is increasingly hard to find suitable jobs since narrow of adaptation and innovation capacity of
college students. More companies also highlight the student's future development potential, increasingly
weakening demand of master and doctor. The important reasons lie in their similar economic
input-output on concepts, attitude, energy and creativity.
2.2 Scientific research activities
Scientific research activities is the main way of scientific research improvement，the aim of the
Scientific research activities is not only improving students' innovative thinking, but also the
comprehensive capacity to innovate. It is the sustainability of problems founding, problems analyzing
and solving. Research activities allow college students to participate in the whole process of scientific
research. It makes them know the basic requirements of specific scientific research and master the basic
methods of scientific research. It may improve college students to apply the knowledge to discover,
analyze and solve problems in the practice. Chen Zhaohui[3] pointed out that the cultivation of College
 supported by “the Fundamental Research Funds for the Central Universities(WUT: (2013-lb-024,2013-lb-002)”
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Students’ capacity on innovation should be concerned about the overall quality of development
including the level of thinking, personality level, the level of knowledge and wisdom level. They also
emphasize the free development of individuality.
Currently, various colleges and universities have shown a positive trend about carrying out
research activities, but the various phenomenon of “insufficient capacity”, "full expectation without
enough power” and “guideless expectation with spare power” indeed exist, such as useless mid-term
examination, disorder team building, inadequate mentoring, lack of financial support and few
achievements to promote substantive work. Facing the opportunities and issues concerning carrying out
research activities, how to find practical mechanism to transfer the campus into innovation garden, make
students acquire knowledge on campus and ready about to embark on the basis of the capacity of social
positions, let the internal and external resources can be get together spontaneously, and make people's
initiative into full creation is a important issue worthy of exploring in the crucial stage of education
reform. We propose an organizational structure and evolution of research activities from the perspective
of the underlying scientific organizations. Also, provide a path for the promotion of China's independent
innovation strategy implementation and deepening education reform.

3 Contingency Organizational Structures of Scientific Research Activities
3.1 The main features of scientific research activities
China's educational system has comprehensively promoted from the “trial and error” to
independent innovation. Cultivation of students' innovative capacity on campus as well as research and
policy implementation reflects the education system reform. This capacity which is also the support of a
national innovation strategy can practice the students' capacity in scientific research activities and it can
develop future backbone in China’s capacity for independent innovation. Undergraduate and graduate
have many differences in their time allocation, capacity to withstand pressure and the capability (see
Table 1).
Table 1

The Different Characteristics among Undergraduate, Graduate and Mentor
Undergraduate
Graduate
Mentor
Fuzzy, not familiar with the
With clear objectives, to have some
Guiding research
Research aim
scientific connotation and
knowledge of scientific research
objectives
framework
The purpose is more clear, and
Purpose, aims at personal
Guiding scientific
aim
capability expand employment as the
fulfillment, capacity development
research activities
main purpose
Specialized learning, fewer
Undergraduate subject based,
Solid foundation for
Research base
projects experience
self-study
scientific research
Research
Primary techniques, methods rusty, Possesses some skills, more flexible
Recommended
method
single way
way
methods
Integration of
Imaginative and fragmented
More systematic thinking, thinking
Character
personality
thinking with low Convergence
better convergence
characteristics
Open-minded, but poor
Vulnerability of the box thinking
Tap the innovation
Innovation
convergence of thinking, the lack
shackles, but the more experienced
potential
of overall framework
research
Stimulate innovation awareness,
More complete knowledge of the
Overall seize and
Result
active creative thinking,
structure, breaking the constraints of
control
innovation and skills development
the box, and explore new areas
Infrastructure, ideological
Convergent thinking, refining the
Leading the whole
Contribution
collision
results
process

By comparing the differences among undergraduate, graduate and mentor in research activities, we
introduce contingency theory, to build research capacity and work-based energy “Undergraduate Graduate – mentor” Contingency project cooperation. As society changes, change of plan
implementation is difficult to cover the actual environment, sort of an “incomplete contracts”, there is
always room for improvement in the specified direction, for the leading role of teachers in different
combination of student research initiative, to integrate differences among teachers and students work
together, different background of the role, effectiveness and contribution is the difference between
teachers and students.
Contingency theory[4] holds that each organization's internal factors and the external environmental
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conditions are varied, and applies to any situation that does not exist in the active principles and
methods needed in management practice, according to the organization's development of environmental
and internal conditions play it by ear, nothing is set in stone, universal's organizational structure and
management methods.
3.2 Research cooperation models
According to environment changing and features and capacity of each member in the organization,
we can change “undergraduate-graduate-mentor”, using the research project to complete training the
research capacity of undergraduate. It also can further strengthened graduate actual of research capacity
and team collaboration capacity, thus reduce mentor burden, to a more flexible of way management
research activities (see Figure 1).
Graduate

Cooperation

Responsibility/participation

Undergraduate
Participation/ Responsibility

Scientific research activities
Incentive / supervision

Guiding

Authorities

Mentor

Figure 1 ‘Undergraduate-Graduate-Mentor’ Contingency Scientific Research Activities Cooperation Models

In a fine research environment, research activities are based on group, which lies in the participants’
completion of the core mandate of three elements: time, vision and capacity. Time is the basic guarantee
of developing research activities. Research activities and the participants has a time-based schedule.
Vision is the participant's intention to pursue scientific research activities, which is the scientific activity
contained in a common vision. Capacity is the support elements of completed research activities, which
shows as the comprehensive quality, such as teamwork, conceptual design capabilities and practical
exploration capabilities. Three indispensable elements (“Time-Vision-Capacity”) in the research activity
are carried out (see Figure 2), as a valuable research group in organic synthesis. Due to three factors
tend to form when environment changed over time, such as through a period of training, enhancing
team's vision and capacity, and through capacity increase, accelerating the realization of shared vision or
reducing working hours.
Time
Schedule
Figure 2

Vision
Wishes to pursue

Capacity
Comprehensive ability

Three Elements of Individual Research Activities

In research activities, contingency organization structure changes with participants of role and three
elements structure, which responses to a missing link in the method of research activities. For example,
when there is no good time to mentor or when the mentors do not have the sufficient guidance capability,
which can be made with interest and some experienced graduate students. These methods are the ways
you can try, but it is uncommon to find out the flexible way on scientific practice schedule.

4 Evaluation Model and Empirical Analysis
Since the research index system is still infancy, we can only evaluate the effectiveness or efficiency
of research activities from the micro level. The evaluation results for the efficiency are usually evaluated
by data envelopment analysis[5] and the regression model. Refer to Cobb-Douglas production function
model[6], we describe the effect of scientific research activities and build microscopic evaluation model,
which reflects the idea of contingency, as shown in Equation (1).

Y  A(t ) E C 

(1)
E is the vision which means that they would put in the effort. C is the capacity, mainly expressed
level of scientific research and team participation skills. A(t) represents the time which is a control
variable. α is the output elasticity vision, β is output elasticity capabilities. α+β<1 means the production
function of diminishing returns type; α+β>1 means the production function for the benefit incremental
type; when α+β=1, the production function is the same type of benefits. Through the five college a
university for research, mainly through interviews scoring data after data standardization, empirical
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analysis, as shown in Table 2.
α
β
α+β
Y

Table 2
A
0.3
0.6
0.9
3.2

Effect Evaluation of Micro-Research Activities
B
C
D
0.25
0.33
0.4
0.65
0.66
0.45
0.9
0.99
0.85
2
5
4.3

E
0.55
0.55
1.1
8

From Table 2, the presence of the different scientific research activities outputs between
universities can be manifested in the following points: (1) Research time should be increased. α+β<1
appears more often, which means investing time into research activities less under the existing
arrangements. and will not increase as the number of participants increase; (2) Vision of the research
activities should be emphasized. α generally less than β, which means vision of participants in scientific
research activities is not clear or not strong, which easily lead to the vision and capabilities do not match
in scientific research activities, but it reflects the strong research capacity of our school; (3) Large
differences in the level of output. Y values have greater difference in five colleges which means the level
of research activities carried out has big difference. For example C College, α+β close to 1, and Y is at
the middle, which is an ideal state, can be arranged (such as organizing seminars) to enhance the level of
output by improving schedule.

5 Conclusion
In the past, the patterns formed in universities overemphasize the role of mentors, who often
constrained by energy and capacity, which influence the research activity. “ Undergraduate, graduate and
mentor” contingency project cooperation in capacity as nodes, energy lines, will make all aspects of
research the link each other to ensure research activities are carried out. College students' research
training and development program has several disadvantages. Even though the authority gives full
support, but various problems still exist. It is still weak on the development education policy on
independent innovation. Based on the practice of scientific research activities in universities, we
establishes the contingency project cooperation mode of the “undergraduate, graduate and mentor”,
using Cobb-Douglas function for evaluating, which provides a way to improve the quality of college
students' scientific research, and let the effective combine the resources and innovation.
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Theory of Mind: Chomsky’s Transformational-Generative Grammar
Hu Min
School of Foreign Languages, Wuhan University of Technology, Wuhan, P.R.China, 430070
(E-mail: 48032797@qq.com)
Abstract: This paper sets out to examine Chomsky’s Transformational Grammar from the perspective
of language acquisition, which helps to reveal language acquisition system and process as the solution to
the projection problem. Many examples are given to illustrate how pragmatic competence and
grammatical competence function in language acquisition process with phrase-structure-rule-governed
deep structure and transformational-rule-governed surface structure. It is innovative to point out that
Chomsky’s theory is the theory of mind which made valuable efforts to reveal the mystery of human
language.
Key words: Chomsky; Transformational grammar; Theory of mind; Mystery

1 Introduction
To explore the mystery of language has been human being’s forever endeavors since the days of the
Tower of Babel. Different linguistics in different countries have done researches into language grammar.
In ancient Greece, grammar has been a part of philosophy. In middle ages, the mainly adopted
grammar in teaching is of Latin, which topped three arts and was emphasized. At the end of the 19th
century, British grammarian Haslet granted grammar as “science and art of language”. Noam Chomsky
claims that grammar is the focus of language research and he wants to establish Universal Grammar
shared by all mankind.

2 Solution to the Projection Problem
In 1972, in S. Peters, ed., Goals of Linguistic Theory, the projection problem was discussed. When
a child is learning a language by listening to spoken speech, grammar of the first language is
unconsciously acknowledged. “The task of getting from a necessarily limited range of input (speech the
child hears) to implicit knowledge of the complete adults’ grammar has been called the projection
problem.” (Helen Goodluck, 2000)
Input
(language data)

Language
Acquisition
Figure 1

Output(a grammar of a langnage)

Language Acquisition

Acquisition is the process through which language data go into the LAD (Language Aquisition
Device) “blackbox” and a grammar comes out; the LAD evaluates alternative grammar to see which
best fits the incoming data.
“The general idea is that the child is equipped with a set of blueprints that define and limit what a
human language can be like. This innate knowledge goes under the name of Universal Grammar.”(Helen
Goodluck, 2000)
The role of Universal Grammar in language acquisition was influentially laid out and discovered by
Chomsky. Chomsky sketched the distinction between substantive universal which means the “building
blocks” of linguistic rules- the vocabulary in which linguistic rules must be stated, for example, acoustic
specifications that characterize speech sounds, and formal universal which refers to restrictions on the
type of operations linguistic rules perform and on the way in which linguistic rules interact. For example,
Syntactic rules generally pay attention to the hierarchical structure of phrases rather than the simple
linear and numerical order of words.
Universal Grammar belongs to the field of cognitive science; it was worked out with the efforts of
linguists, cognitive psychologists, neurolinguists, neurophysiologists and biologists.
In scientific research, inductive method goes from observation to concision while deductive
method goes from hypotheses to evidence-to-prove. Since language theory is a theory of mind, which
cannot be touched or seen. Choosy first established many hypotheses, such as language is connected
with some innate part in brain cells and nerves. Linguist should understand the shared part of all
language grammar and particular features of certain language grammar.
As the chart shows above, children’s language acquisition is typical. Before uttering meaningful
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words, children listen to speeches of parents and others and imitate. In order to turn the experience of
contact with native language into grammar system, Universal Grammar is needed to analyze and arrange
language materials, i.e.，the thinking process of the brain. It is not as easy as the chart and cannot be
finished at once. Contact with language repeats while analysis and organization repeat for many times,
during which errors are unavoidable. The acquisition of language is a gradual improvement. There are
endless sentences in each language. But the time and chance for children to acquire language in limited
time is totally unbelievable without resorting to thinking and grammar.
It is said that only in early years before adolescence, children can use Universal Grammar. The key
period of language learning is from one year old to fifteen years old, during which children’s brain is
growing with high sensibility and flexibility. After it, the functions of the brain are relatively fixed, so
sensibility and flexibility faded. Thus we lose the natural ability of learning language. If one is kept
away from any language for some reason, after fifteen years old he or she may have difficulty or even
fail in language learning, such as the wolf child.
To solve language-acquisition problem, Habir School sponsored by B.F.Skinner is based on
behaviorism. According to Lark’s “Tabular Rasa”, man’s mind is a blank board, which can acquire a
language through stimulus and reaction. They focus on reinforcement and imitation. Phonetics comes
before syntax. So comes ICA (Immediate Constituent Analysis). This is obviously inadequate.
Maxims takes Chomsky’s Hypothesis as Idealism.
Actually, the scope is still waiting to be explored. Before the actual exposure of certain field, things
unknown cannot be always called not scientific. Something unknown discovered by scientific means
should also be called scientific.
Language is a mirror of mind. Sometimes it reflects the image; sometimes it blurs. The research
into language is to discover how ideas are dealt with by our brains and then transformed into language.
This is the mystery of human mind.
The basic concept of universal grammar and its role is in language acquisition, as Choosey
sketched in 1965 has not changed. But there has been a change of emphasis in recent linguistic research
towards the exact characterization of variation in linguistic systems. For example, according to
modularity of mind, there are many systems in our brain, such as sight system and language system to
deal with inductive and deductive process .

3 The Process of Language Acquisition
To set the starting point of research, just imagine you are from another planet and know nothing
about human language. You should go back to the very beginning to explore its features and figure out
how it works. You note that human beings look at each other, then utter a serial of sounds. After hearing
it, some begin to take actions while others keep sitting and do nothing at all.
Here goes the process:
Sentences
phrase structure rules
Lexicon, dictionary

D-structure + the lexicon
transformational rules
S-Structure

sound
Figure 2

meaning
The Process of Language Acquisition
(Wayne O’Neil,1998)

As for the shared features of human language, Chomsky insists on duality of structure. Syntax is
primary; Phonetics is secondary. Analysis of language on the level of syntax can leave the meaning out;
Analysis of phonetics is the description of the sentence form, which is subordinate to syntax. That is
why Chomsky holds that syntax is the centrality operation of human language. Another point is
openedness. Native-speakers can produce and understand uncountable sentences; can speak what they
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heard, what they never heard and what they never spoke. Pragmatic competence and grammatical
competence are very important in language acquisition.
In the chart, phrase structure rules can be listed as the following:
S(sentence) → NP+AUX+VP
VP(verb phrase) → V+(PP); V+(NP); V+(S)
PP(prepositional phrase) →P+(NP)
AP(adjective phrase) →A+(PP)

e.g.
VP

The window broke.
V
The window broke into pieces.
V
PP
He broke the window.
V
NP
I know that the window was broken.
V
S
I put in the book the idea that the world was round .
V
PP
NP
S
I am tired from work.
A
PP
It is obvious that he is tired.
A
S

AP

PP

He gave up the job.
P NP
NP The tall boy that lives next to me is a student.
D A N
S
Phrase structure rules’ function is to form the deep structure of a sentence and tree diagrams.
Compared with it, immediate consistent analysis cannot show effectively the difference before
ambiguous sentences or sentences with its structure but different meanings.

e.g.

John is easy to please. ( Logical object)
John is eager to please.

(Logical subject.)

Tree diagrams are much clearer.
e.g. Sincerity may frighten the boy.
S

NP

AUX

N

M

V

sincerity

may

frighten

+common
-count+abstract

VP

+transitive+NP
+abstract

Figure 3

Tree Diagram

NP

the

boy
+common+count
+human
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Transformational rules include many rules such as: rightward movement rules, passive formation,
tag question formation and imperative formation. Take imperative formation as an example:
The deep structure is in this way:
“You” and “will” is omitted. But when we are using tag questions, it can only be turned as:
S

NP

AUX1

VP

N

M

whatever

you

will
Figure 4

Tree Diagram

e.g. Wash yourself, will you?
But not “havent’t you?” or “mustn’t you? ”
Rightward Movement Rules help to explain the end weight of English sentence.
e.g.
1. I gave the book to the boy.
2. I gave to the boy the book.
Sentence one sounds better and more rhythmic than sentence two. The prepositional phrase is
heavier than the noun phrase. The end of the sentence will be better put on a stressed syllable.
NP Movement is shown as the following:
e.g. The boy passed the ball → The ball was passed by the boy.
The verb should be a true transitive and not be modified by adv. According to deep structure, the
movement is shown by NP.
Phrase Structure rules also has recursive feature, which can tell the construction of long sentences:
e.g. People with friends from cities in North America are here.
S
NP

AUX

N
People

PP
with

NP

N
friends

PP
P

VP

tense

V

present

be

was

PP
P

P

by

here

NP

from

N
cities

PP
P

NP
N
North America

Figure 5 Tree Diagram
(Wayne O’Neil,1998)

At last lexicon refers to the dictionary in one’s mind which is different from the standard dictionary
including spelling, pronunciation, grammatical category, sub-category, etymology, and so on. There is
no pronunciation, but only phonological representation and spelling rules. For native speakers, the
concept comes before the actual word.
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4 Conclusion
Chomsky’s Transformational-Generative Grammar made valuable efforts to reveal the mystery of
human language and human mind. Language comes from intangible ideas in the universe. How ideas are
transformed into language still remains a mystery. Transformational-Generative Grammar has given us a
glimpse of truth. Further research should be conducted about it.
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Prediction of Financial Crime Based on the Improved Grey Model
Mao Hongyan, Wang Zhixin
Department of Information Managment,Central Institute for Correctional
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Abstract: Crimes forecasting commonly can be divided into two categories: one is historical data based
on the criminal’s own factors; second is correlative data according to the social factors affecting the
crimes rate, such as degree of economic openness, the income gap, etc. However, in real crimes data, it
is common that the data consists of the both. A single model may not be sufficient to identify all the
characteristics of the data. In this paper, we firstly forecast financial crimes in Beijing-Tianjin-Hebei of
China by a basic model using GM (1, 1), then adjust the errors which are caused by other social factors,
finally we establish a revised forecasting data series by adding the errors to the raw forecasting, which in
fact, is equivalent to adjust the forecast model of financial crimes twice.The experimental results shows
that the improved model is able to produce greater accuracy as compared to the individual model be.
Key words: Improved grey model; Financial crimes; Prediction; Errors adjustment

1 Introduction
Previous studies on crimes forecasting have focused on two aspects: one is historical data based on
the criminal’s own factors; second is correlative data according to the social factors affecting the crime
rates. (1)Major studies using historical data includes: Zhao Liming,Jiang Jingang,Cai Xingjiao(1997)
studied the method of copying dynamic tendency of crime—the gray dynamic model. The model which
was applied to the study on the gun crime in Hainan showed it can conform to reality;Yu Zijian,Wang
Hong ge, Zhang Shu(2005) estimated the youth crime carries on the trend in a certain area using grey
method within grey system theories. The result is decent;McDowall and Loftin(2005) examined U.S.
crime rates during the past two-thirds of the twentieth century, and found little evidence of historical
contingency that an emerging class of stressing variation in the crime-generating mechanism; Huang
Chao, Li Jihong(2011) predicted the number of major criminal cases in Jiangsu of China by grey system
theory for the next years.The calculation results showed that human trafficking and fraud cases had
increased rapidly,and some suggestions were proposed correspondingly; Alwee, Shamsuddin and
Sallehuddin (2013)introduced a hybrid model that combines support vector regression (SVR) and
autoregressive integrated moving average (ARIMA) to be applied in crime rates forecasting. Particle
swarm optimization was used to estimate the parameters of the SVR and ARIMA models. The proposed
hybrid model was used to forecast the property crime rates of the United State based on economic
indicators; Shoesmith (2013) compared the space–time autoregressive(ST-AR) to those for aggregate
univariate AR(p) models, vector autoregressions (VAR), Bayesian VARs (BVAR), and two naïve models
according to the change in rates. In experimental forecasts, the ST-AR, BVAR, and AR(p) models
outperformed the other three approaches, but the ST-AR models were generally superior. (2) Numbers
of previous study using correlative data are very much.For example,Shihadeh and Ousey (1996)showed
that the rate of suburbanization among the total SMSA(Standard Metropolitan Statistical Area)
population was strongly related to the center-city rates of serious crime among blacks, but not among
whites. This supported the view that suburbanization increased black center-city crime rates by socially
isolating black communities and engendering a variety of social problems;Hu Lianhe, Hu Angang and
Xu Shaogang (2005) showed that the widening of the income gap between residents all over the country,
between cities and villages, between regions, had been closely related to the amplification of criminal
activities, and that, with this widening, various kinds of criminal offences, especially those concerning
property, had been greatly augmented; Neumayer(2005) suggested that inequality was not a statistically
significant determinant, unless either country specific effects were not controlled for or the sample was
artificially restricted to a small number of countries. A high degree of inequality might be socially
undesirable for any number of reasons, but that it caused violent crime was far from proven; Guo Dong
(2007) considered personal pursuit of the profit motive could not do without the background of the
society, many factors of the crime were closely connected with macroeconomic factors;Wu Yiping,Rui
Meng(2010) investigated the impact of income inequality on the criminal rate using Chinese
province-level panel data for 1988—2006.They found that every one percent increase in the Gini
coefficient of income inequality would raise crime rate by 0.185 percentage point after controlling for
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inter-provincial migration, welfare expenditure, unemployment rate and other factors;Alwee,
Shamsuddin and Sallehuddin(2013)found that consumer price index was an important economic
indicator that had a significant influence on the violent crime rate. While for property crime rate, the
gross domestic product, unemployment rate and consumer price index were the influential economic
indicators. The Cooperative Feature Selection was also found to produce smaller errors as compared to
Multiple Linear Regression in forecasting property and violent crime rates.
In this paper, the grey model GM(1, 1), a single-variable first-order grey model, which is based on
the grey system theory, is proposed to resolve the prediction problem of financial crime in
Beijing-Tianjin-Hebei of China. To improve the prediction capability of GM(1, 1), the revised error
series is integrated into GM(1, 1).The experimental result shows that the improved model is able to
produce more accurate forecasting consequent as compared to the individual model. The rest of the
paper is organized as follows:Section 2 contains a theoretic framework on GM(1, 1). Section 3
establishes a grey forecasting model and amends the error series, then tests the experimental result. The
last section concludes.

2 The Theoretic Framework on GM(1, 1)
2.1 The grey model
Deng Julong first put forward the grey system theory in 1982 which focuses on the study of
problems involving small samples and poor information. It tries to describe the system’s operation rule
by means of some known information through generating, developing and extracting valuable
information. Uncertain systems with small samples and poor information exist commonly in the natural
world, so the grey system theory is applied in broad scope.
A system, its internal information is completely known, can be called a white system; its internal
information is completely unknown, be known as the black system; its part information is unknown, be
called a grey system. Grey system is adopted when it contains both known information and uncertain
information. Randomness, randomicity, uncertainty and instability of crime made it is hard to get stable,
large sample data, therefore the grey system theory is feasible to predict financial crime.
GM (1,1) model is first order ordinary differential equation containing only one independent
variable. In the actual problem, we only consider the crime change is related to time, so GM (1,1) model
is chosen in forecasting financial crime.Financial crime includes disrupting the financial order and
financial fraud.
Given a series of raw data X ( 0 ) ( k )  { x ( 0 ) (1), x ( 0 ) ( 2),  , x ( 0 ) ( n )} , a cumulative generation is

X (1) (k )  {x(1) (1), x(1) (2),  , x(1) (n)} .Among them,
k

X (1) (k )   x ( 0) ( j ), k  1,2,3,  , n; j  1,2,3,  , n
j 0

The decreasing cumulative generate

X ( 0 ) ( k )  x (1) ( k )  x (1) ( k  1), x ( 0 ) (1)  x (1)
The first-order mean generates: x

(1)

is x  { x ( 2), x (3),  , x ( n)} ,the grey modules is defined by

x ( k )  1 / 2( x ( k  1)  x ( k )) ,the general type for the model is :
(1)

(1)

dx(1)
 ax(1)  u
dt
a is called the development of grey number, u is called endogenous control grey number. a
and u can be obtained through the Least-square Method:

a 
a     ( BT B ) 1 BT YN
u 

where
 x (0) (2) 
- x(2) 1
 (0) 
- x(3) 1
 , Y   x (3) 
B

  
 N :




- x(n) 1
 x (0) (3) 

(1)
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To get the predictive model of



{ X (1) (k )} : x (1) (k  1)  ( x (1) (1)  u )e  ak  u
a

{X (0) (k)} is

The decreasing cumulative reduces the forecasting model of




(2)

a



x ( 0 ) (k  1)  x (1) (k  1)  x (1) (k )

(3)

2.2 The amendment of residual sequence

To calculate {x

( 0)



(k )} get the forecasting model {x (0) ( k )} ,so the relative error of the two series

is {e ( 0 ) ( k )}  {e ( 0 ) (1), e ( 0 ) ( 2 ),  , e ( 0 ) ( n )} ,that is


e( 0 ) ( k )  x ( 0 ) ( k )  x ( 0 ) ( k )
If the error series

(4)

( 0)

{e (k )} includes negative numbers, the negative numbers should be treated:
e(1) (k )  e(0) (k )  2 min{e(0) (k )}

(5)

To command {e ( k )}  {e (1), e ( 2),  , e ( n)} as the treated error series and model GM（1,1）
(1)

of

(1)

(1)

(1)

(1)

{e(1) (k )} : de  a1e(1)  u1 ,calculate a1 、 u1 and get
dt



e (1) ( k  1)  (e ( 0 ) (1) 

u1  a1k
)e
 u1 / a1
a1

The reduced model of the decreasing cumulative is

u
e(0) ( k  1)  (e( 0 ) (1)  1（
) e  a（1 k 1）- ea 1k )  2 min{e( 0 ) ( k )}
a1

(6)

so the improved grey prediction model is






x ( 0 ) ( k  1)  x (0) ( k  1)   (t  1) e( 0 ) ( k  1) , whereby,  (t  1)   1 k  1
0

k 1

(7)

2.3 The test of model
A few of methods can test the grey model,for instance, the relative error and the posterior error
ratio.
2.3.1 The relative error


 (k ) 

X (0) (k ) x(0) (k )
X (0) (k )

,k=1,2,…,n. We do not reject the test when

 ( k )  5% .

2.3.2 The posterior error ratio
Given respective standard deviation of the raw sequence and standard deviation of the absolute
error series are
n

S1 

(X

(0)

( j )  X )2

j 1

n

n

,S 
2

 (e

( 0)

( j )   )2

j 1

n

{X ( j)} ，  is the error mean of raw series and predictive
series. The posterior error ratio is S  S 2 / S1
In the formula，X is the mean of

( 0)

3 An Example
We forecast financial crime in Beijing-Tianjin-Hebei of China by a basic model using GM (1,
1).The series of financial crimes in Beijing-Tianjin-Hebei of China from 2008 though 2013 were
established:

x(0) (k ) =[886 829 717 686 564 434]
x(1) (k ) =[886 1715 2432 3118 3682 4116]
We get from above:
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1
1
, Y=[829 717 686 564 434]T
1

1
1
The calculated parameters a, u according to (1) can be:
a  0.1 
u   1028.5
  

- 1300 .5
- 2073 .5

B  - 2775

- 3400
- 3899



In 2009, for example, x ( 0 ) (k  1)  (886  1028.5 )e  0.11  1028.5   886  894 ,so the financial



0.1



0.1 

crimes predicted in Beijing-Tianjin-Hebei of China from 2008 though 2013 with (2) and (3):


)
x ( 0（
k  1）=[886 894 809 733 663 599]
( 0)
The error series based on (4) is {e (k )}  [0 -65 -92 -47 -99 -165].There are negative

numbers,therefore the adjusted error series according to (5) is

{e(1) (k )}  [330 265 238 283 231 165].

The calculated parameters a1、u1 according to (1) can be
a1  0.0815 
u   315.0856

 1 

The grey prediction sequence of {e (k )} according to (6) is {e (k  1)}  [0 26 56 89 125
163].The improved series of financial crimes in Beijing-Tianjin-Hebei of China from 2008 though 2013
(1)

( 0)


(0)

on the basis (7) is { x （k  1）
} =[886 868 752 644 538 436].
The further predictive values in 2014 and 2015 are [418 392].
Model test
average relative error（%）
posteriori difference ratio

Table Accuracy Comparison
grey predictive series
13.83
0.33

improved grey predictive series
3.46
0.19

The table shows accuracy of the improved grey model is better than the raw grey model, its average
relative error is increased by 74.98%. The relative error and the ratio of posterior difference , both of
them,have reached the first class.But the posterior differential ratio of the improved grey model is
smaller, that demonstrates a better predictive result.

4 Conclusion
This paper adopted the improved grey method to predict the financial crime cases in
Beijing-Tianjin-Hebei of China.At first, we obtained a raw forecasting series from 2008 though
2013,then adjusted the errors and esblished a final forecasting series, finally predicted the financial
crime cases in 2014 and 2015. The result shows that precision of this series forecast is higher that of the
raw series.The prediction result testifies the financial crime cases has decreased, but the cases on study
didn’t include the financial crimes though Internet. With the rapid development of financial services
though Internet, financial crimes though Internet should be concerned.
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Abstract: Network has become an important channel for the public access to information and express
public opinions, and an important channel for government to understand public opinion. This paper
analyzes the process and characteristics of network public opinion in order to grasp the connotation of
network public opinion. The integrated use of quantitative and qualitative methods, according to
analyzing the causes of network public opinion and rules of its development, this paper proposed the
framework of public opinion monitoring and analyzing, and the forewarning model for government,
which will play a positive role in discovering, keeping a look-out and handling public opinion.
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1 Introduction
“Virtual World” and the real world influence each other by infiltration. The contradiction of realistic
society may arouse network public opinion, and the outbreak of the network public opinion will affect
the processing of social events, and even promote the system construction of realistic society. With the
deepening of the reform and opening up, public are awakening in right consciousness, their
consciousness of knowledge, supervision and rights protection, etc, are strengthening. The degree of
people’s demand and participation for all kinds of information is at an all-time high, so network has
become an important channel for the public to access to information and express public opinion.
According to the 33th survey report released by the China National Network Information Center
(CNNIC), by the end of June 2013, Internet users in China had reached to 591 million, including 464
million mobile Internet users, and internet penetration rate of 45.8% [1]. In this context, once some
certain social hot issues exposure on the Internet, it can quickly detonate public’s opinion. Some
occasional problems with the regional characteristics will rapidly evolve into public topics concerned by
all the society, and even turn out to be the public events which central government has to intervene in.
Therefore, the attention of the social public opinion, especially in the network public opinion, has been
becoming an important aspect of dealing with mass incidents effectively.

2 Network Public Opinion
2.1 The definition of network public opinion and its connotation
Public opinion refers to that around the occurrence, development and change of some emergent
public events, as the main body of communication and discussion, people hold a variety of emotions,
wishes, attitudes and opinions crisscross combined for various public office of their concern or closely
related to their own interests. Network public opinion is the expression or transfer of which the involved
main body take part in the will mainly through the network, is network public opinion of different views
about social problem which is popular on the Internet, is a form of social public opinion, is strong
influenced, tendentious comments and opinions spread via the Internet which are held by the public to
some of the hot spots, focus issues in the real life, ”is the collection of all the people’s cognition, attitude,
emotion and behavioral tendency for the event which is generated due to the stimulus of events and
spread via the Internet”[2], also belongs to the category of public opinion.
To a certain extent, public opinion and public voice both are reflected public’s advice and desire to
the public affairs, but they have obvious difference: first, the main body of public opinion is the ordinary
people, but the main body of public voice can be public, may also be official; second, the formation of
public opinion is earlier, and public voice is formed on the basis of public opinion; third, public opinion
is not necessarily openly, it can be shown as a kind of recessive changes, and to a certain extent it
includes dispersion and variability, which is just the opposite to public voice. On the network, the public
has the subjective initiative, they can selectively accept agenda items setted by the source, and combine
it with their own issues, making a new integration on the agenda. Those issues accepted by the majority
of the public will be widely discussed for a period of time through the network platform. The public
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track, evaluate and self digest the causes, stage of development, the development trend of the issues,
they also can undertake agenda on the network communication, they will also be adviced by other
opinions, so as to timely adjust the next agenda.
Object
Network public
opinion
General opinion

Subject

Formation time

Netizens

Earlier & Faster

Government & the
populace

Later & Slower

Transparency
Dominant &
Recessive
Dominant

Characteristics
Disperse &
Variable
Concentrated &
Stable

Overall, compared with the general public opinion, it is easier for the network public opinion to
cause the public’s attention and even social policy makers’ attention.
2.2 Generation process and characteristics of network public opinion
As a result of mutual network openness, the most typical feature of the network public opinion is
interactive. The interactivity of the network public opinion mainly reflects to the interactions between
people and the government, Internet users and online media, and Internet users themselves. In the
network, each node can be either disseminator, also can be communication channels, meanwhile can
also be a recipient. And the complexity of network level and diversity of structure make the network
communication has the characteristics of ripple as can expand its effect step by step [3]. The formation
and development of network public opinion is a process which begins with the network discussion,
along with several differential from disorderly to orderly, and gradually progresses or cuts [4]. The flow
chart of generation of network public opinion can be seen in Fig.1.

Oline
Release
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Politics irrelevant
informations:
Emotion, discussion,
entertainment, etc

Netizen Response of public opinion but
not cause the outbreak of the network

Human flesh search

Social focus
informations:
livelihood, the
public right, etc

Discussion on
QQ, blog, etc

Lead to public
events
Form a
majority
consensus

Interactive
Websites, print media,
television media follow up

Fig.1

Free development
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Government
intervention
Formation
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Government’s
decision

Network
public
opinion
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Improper
measures
measures
appropriate

Internet public
opinion stealth

Figure 1 Formation and Development of Network Public Opinion

Different with the traditional transmittal mode of public opinion, after being transmitted through
the Internet, network public opinion presents typical features which also include: freedom, latent,
emotional, diversity, individuation, group polarization, etc.

3 Network Opinion Monitoring
3.1 Network public opinion collection
When some event or issue aroused people's concern or emotional resonance, it will be spread
quickly through the internet and then cause widespread social concern. In spite of difference
emergencies have different regions, time, incentives, etc, but some common factors influence these
emergencies, such as involving government officer, policeman, and the rich. In addition, once similar
events occur, such as land acquisition events, campus violence, etc. Netizens’ specific emotions can
through the way such as evaluation or internet survey and have strong impact. Moreover, some events of
public opinion are compared by. Even, some netizens apply a specific event of public opinion on the
evaluation of new events. Sometimes netizens put the core of public opinion in different events together,
and compile them into jingles. Netizens hope to get the attention and recognition from others through
expressing their emotions, ideas publicly in network discussion, their purpose is to change the execution
of the event handling and sometimes may be for government policy reform. Netizens usually use that is
called "public opinion resonance" to connect the public opinion in series.
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Usually after the event, the network public opinion will play an important role in the further
fermentation. Therefore, it is important to note related information of public opinion after the event
happened, because information collection is the foundation of network public opinion analysis. We can
use the meta search engine to find and collect web information, and then to create original web database.
It is unrealistic to manually collect and process vast amounts of information in the geometric data
capacity of the network, so in order to improve the ability to grasp the information fully, we must take
advantage of information technology and computer technology to establish public opinion monitoring
and analysis system.
In order to achieve the government’s need for network public opinion supervision and management,
network public opinion monitoring and analysis system depends on information resource management
system and security system, base on the hardware and software platform, data management, rely on
search engine technology and text mining technology, to realize real-time monitoring and analysis of
network public opinion through the web page content of automatic collection and processing, sensitive
word filtration, intelligent classification, clustering topic detection, spotlight, statistical analysis. Finally
it can form public opinion report and statistical analysis data which can be read and changed. Based on
the above analysis, we can draw the conclusions as follows the figure below: The data processing is
shown in.Fig.2.
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web analytics
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Figure 3

Early Warning Process

3.2 Network public opinion analysis
“Public opinion monitoring is a reflection of modern science and technology progress in civil
opinion, the government can make better public policy which accord with public desire and social
development situation through gathering civil opinion. And at the same time the government can deal
with some social crisis events better.”[5] In order to realize the early warning of network public opinion
effectively it is required the analysis of the main information about network public opinion before its

·1690·

Proceedings of the 11th International Conference on Innovation & Management

fermentation, and through a variety of ways to analyze relevant information from different angles is
advantageous to the comprehensive grasp of public opinion. In order to analyze the network public
opinion, we can from the following aspects as follows:
(1)Public opinion attention
Analysis of network public opinion attention is mainly by means of calculating the sum of page
views and comments of webpage of relevant network information. Here, page views is defined as the
cumulative number of the users of specific information collection page for a period of time in a day. In
order to measure the attention degree of web content objectively and avoid inveracious hits, multiple
views on the same page and the same day just browsing records only once of the same IP address. In the
Sigmoid function, on the basis of quantitative calculation was carried out on the attention is effective
means, expressed in x (x≥0) certain information on the number of page views, a page of information
awareness function is:
f ( x) 

2
1
(1  e x )

(1)

(2) Theme importance of public opinion
A theme of discussion and communication is needed for the emergence of any network public opini
on.Tracking for some keywords is to grasp the development trend of network public opinion and the
degree of important indicators. Assuming that the t1, t2, t3,... , tn default n target words, respectively
corresponding weights w1, w2, w3,... , wn, target word in one of the public opinion information frequency
respectively in f1, f2, f3,... And fn, the public opinion to the importance of the topic content as follows:
n

w =  f t *wt

(2)

t 1

(3) Public opinion propagation speed
Analysis of public opinion is to analyze the propagation speed changes in the number of public
opinion audience rate, which is a statistical technique to achieve or restore the number of hits changes.
Formula is as follows: s(t)= dn(t)/dt, s(t) represents the propagation velocity, n (t) represents the number
of hits or reply. The faster propagation of public opinion and the rapidly increased affected indicate the
topic of public opinion has the greater influence. The larger value of s(t) implies timely warning of the
public opinion is needed, and appropriate intervention should be taken.

4 Early Warning of Network Public Opinion
4.1 Early warning system network public opinion
Generally, an event would develop and evolve through network discussion, traditional media report,
online and offline interactive repeatedly, which have a “snowball” effect like zoom, with the progress
during the event, at any time of the formation of different hot news. Once the “opinion leader” appears,
most people tend to coincide with the views of the event, it would bring certain pressure to the
government decision-making body, if improper government action or out of control, it will erupt
network public opinion. The event itself becomes destructive trend of public opinion to promote and
facilitate network evolution force, the driving force and force government regulation of these three
aspects of the network. The so-called early warning systems, means of early warning activities
constitute a complete collection of all the elements of the group. Warning system is composed early
warning indicators, early warning level, warning measure, warning methods, early warning activities
constituted[6].
Activities include a clear warning alarm righteousness (monitoring and early warning objects), the
police identified the source (the root cause of the problem), establish indicators valve (define alarm
Level), the weight ratio (the index weight assignment), analyze warning signs (predict and judge
threatened police intelligence appears), pre-alarm level (police intelligence risk prediction). Early
warning indicator system including indicators constitute, level indicators, the index value evaluation
criteria, indicators rank, etc. Early warning systems, including early warning mechanism responsible
agency organization, composition, responsibilities and rights and relations with other departments;
warning workflow system include the original info acquiring, formatting, reporting, collection, collation,
analysis, early warning information dissemination.
In fact, social networks, the Internet, telecommunications networks and information security work
and other things as well as external units to share information can be used to achieve public opinion, the
information collection. Internet public opinion analysis early warning process can be seen in Fig.3 (Tied
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with Fig.2).
4.2 Implementation of early warning network public opinion
Take example of social emergencies classification mode, according to its nature, the degree of
social harm, and other factors affecting the scope, network public opinion can be divided into general
severe warning level ( Ⅳ grade), the more serious ( Ⅲ grade), is quite serious ( Ⅱ grade) and
particularly serious (Ⅰ grade) and other four, and in turn uses four colors to represent: blue, yellow,
orange, and red. To different levels of warning, different response program need to be taken. From the
perspective of the government's social governance, blue and yellow is the low-level warning level of
public opinion, public opinion does not represent transformation and upgrading of public opinion will
affect the government’s social governance; when the orange alert, it means that the domestic users of
public opinion high interest, foreign media began to pay attention, spread fast, spread to a large range of
impact, public opinion has transformed into acts of public opinion might; when the highest level of red
alert, it means a high degree of concern of domestic users for the public opinion, foreign media attention,
spread very fast, affecting expanded to the entire society, public opinion coming into behavior.
Alert public opinion for different levels of response measures need to be taken is not the same.
When the network public opinion appears, the following three steps should be adopted: First, determine
the level of public opinion alert level. Alert level determined that a certain level of public opinion, that
under the early warning indicator system, evaluation of current public opinion of police intelligence
level. Second, early warning of network public opinion. After the alert level come to public opinion
level, the tendency of public opinion to report, provide a reference implementation decisions for the
leadership. Also, determine the influence of public opinion, trends, and determine whether it is needed
to take pre-control measures (plan) to guide and control the development of public opinion Third,
develop implementation plans. Social security and stability for the network conditions that are likely to
reflect public opinion, the relevant departments to prepare plans should be based on prior experience and
research results. When the alarm reaches a certain level, the corresponding pre-control plan
implementation would be activated.

5 Conclusion
In simple terms, monitoring and early warning mechanism plays two roles in the pre-crisis
prevention and control: First message “Beacon”; Second, the signal “Alarm”.[7] Through the network
monitoring public opinion to discover intelligence clues on this basis for social security and stability of
the event will take place in time to warn in advance to take measures to reduce the harm to a minimum,
help to create a good for building a harmonious society external conditions.
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Abstract: This study probes into present FLA problems of science students in China, and on the ground of
constructive theory, put forward a basic hypothesis, i.e., motivation-oriented concept is effective in
improving students’ FLA proficiency. The result of the research proved that netbased integration of
language skill training and communicative ability cultivating contributed to the elevation of communicative
competency; and amplification of comprehensible input boosted the improvement of output competence,
which effectively contribute to achieving the purpose of reforming college English education.
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1 Introduction
Presently,with the increasing demand for innovative and composite intellectuals with cross-cultural
communicative ability, traditional language teaching can never meet the expectancy of language
learners in China. A new round of FLT reformation is increasingly deepening in college English class.
“College English is not only a language course that provides basic knowledge about English, but also a
capacity enhancement course.” [1] However, although most students spend much time on English
learning, the result is far from satisfying. To be more exact, many take their FLA frustrating rather than
encouraging. Is it that out of the context of a major test, the students are less motivated in language
learning? Suppose so, how can college FLT reform contribute to the solution of the problem? Present
education should aim at cultivating all-round intellects with the support of modern education and
network technology, enhancing the students autonomous study.[2] Based on Bandura’s constructive
theory, this research take English writing teaching as the case, attempting to prove that motivationoriented FLT is effective in improving students’ FLA proficiency.
Product approach and process approach are most widely adopted in domestic FLT The former,
grounded on behavorism, emphasizes the proper use of words and the structure of the composition by
stimuli, imitation and repetition to strengthen the learners’writing abilities; the later, based on
constructive theory, stresses the process of writing, including the preparation, drafting, revision, and
feedback from evaluation which was first presented by Graves[3],and has been strengthened by Raimes,
Zamel[4], Hedge[5], White&Arndt [6]. Wang&Li[7]made an empirical research and proved the
effectiveness of it in Chinese college students. The innovation of the research lies in the application of
net technique and web autonomous evaluation as a support for prompt feedback to the subject, which is
supposed to motivate the subjects to enhance their language competency.

2 Basic Hypothesis and Theoretical Foundation
Basic hypothesis of the research is motivation-oriented teaching concept is effective in improving
students’ FLA proficiency, especially in that the integration of language skill training and communicative
ability cultivating with English teaching as the platform contributes to the elevation of their communicative
competency; and the amplification of comprehensible input boosts the improvement of their output
competence. motivation is defined as the requirements and desires that lead animals(including humans）to
behave in a particular way at a particular time. Learning English is also a kind of behavior and learning
motivation can be regarded as the most effective way to influence English learners.[8] Motivation-oriented
concept aimes at improving subjects’ motivation to achieve desired goals.[9] The application in FLT is
targeted at attaining higher language proficiency by motivating the students to increase input and boost
output more efficiently. Theoretical Foundations are listed as follows,
Achievement Motivation
There are two kinds of achievement motivation. The most classical one is emotional arousal of
McClelland’s[10], which believes that one’s achievement motivation could be aroused to drive individual
to to pursue perfect result when performing challenging tasks in work, study,etc. Another achievement
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theory is Expectancy theory developed by Victor H. [11],which states that people makes choices
depending on estimation of expected outcomes of a given behavior, thus, goals can be achieved
accordingly. Recent researches indacate that factors influencing achievement are arousal level and
potential tendency of motivation, school achievement test grades, gender difference and personality, and
intensity of incentive value of success, possibility of success in undertaking it; and one’s desire for it.
Attribution Theory
Heider’s Attribution Theory[12] assumes that people’s attribution has great influence on their behavior
and the cause of the behavior lies in the external environment or the individual internal, and the factors that
influence the learning activities can be divided into two categories, that is, controllable and uncontrollable.
Self-Efficiency
Self-efficiency is defined as self-estimation, which states individual ability to determine things can
produce a high level of self-efficiency contributing to the performance of it.[13] Some researchers have
also found that students with high Self-efficiency have great expectation to success and the completion
of the task. However, students with low self-efficiency always take the negative attitude to the tasks,
some even avoid or give up the tasks.

3 Methodology
3.1 Research design
In the one year’s FLT practice from September 2013 to June, 2014, a preliminary research had
been made on a smaller scale among the students of Wuhan University of Technology, students majored
in material science, electro-mechanical engineering, communication technology and computer science,
140 subjects in all (one dropping out during the term of the experiment.) and their 420 pieces of sample
compositions as pretest, mid-test and post test. Topics are selected from IELTS tests. During the term of
the research, process approach were adopted to stimulate the improvement of the students’ motivation
on language learning by amplifying comprehensible inputs and encouraging proper output.
The research attempts to answer the following questions:
i. Whether motivation plays a decisive role in FLA?
ii. How does motivation influence students writing skills?
Test topics are listed as follows,
Pretest: Is children’s education chiefly the responsibility of parents or teachers?
Midtest: Should euthanasia be legalized?
Posttest: Who should be responsible for taking care of children?
Subjects were supposed to write a passage of about 250words since comparatively speaking, time
limit for the submission of the topics are much longer than tests in traditional sense.
3.2 Research tool
The research tool includes questionnaire, interview and net-based writing tests. Since CET-4,
CET-6 and IELTS are the most authoritative English proficiency tests at home and abroad, writing
practice and the three tests are topics chosen from the above mentioned tests. And test evaluation is
based on the net-based data collected from http://www.pigai.org.
3.3 Data analysis
3.3.1 Questionnaire & Interview feedback
In the middle of the first term, an interview was made to investigate the present problems the
students were confronted with in the English class. 140 questionnaire paper were distributed and 134
were returned.Various problems have been mentioned as common issues for present FLT and FLA, such
as, limited in-class teaching and learning, inadequate reading, poor vocabulary, few interactions,
listening problems resulting from regional difference, motivation, input-output problems.
Feedback from the subjects indicate that the biggest problem is some subjects are less motivated to
study English more autonomously without the pressure of a major test as they used to have in middle
school, or when the final tests or CET or IELTs are approaching. In other words, they are less motivated
without test orientation. Secondly, more input doesn’t necessarily boost better output. Many of them still
have problem in speaking and writing.
In view of the feedback, the researchers adopted effective teaching methodology to improve the
students’ motivation for English learning, and organized various ways in and out of the class for
interactive activities.
3.3.2 Findings and discussions of the test
The data for three writing tests were collected on June 20. Online data statistics of revision times
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are displayed in Table1.
Pre-test
Mid-test
Post-test

Table 1 Revision Times
subjects
Times
Ave. times
139
1154
8.30
139
1020
7.34
140
1241
8.86

Highest
26
66
38

The table(see table1) displayed that the highest revision times and average modification times
occurred in the pretest, while the lowest ones are in the mid-test, however one subject had the highest
modification times in the midtest. Proper explanation might be that at the beginning of the research, the
subjects were greatly motivated to revise writing, while in the middle of the term, some of the subjects
were frustrated by the performance and lost some confidence in the netbased feedback; while in the
post-test, average modification times rose again as a result of the instructor’s specific requirement for
revision times as well as students’ higher expectanfy for a better performance evaluation.

Figure 1

Length of sentences

Figure1 revealed the length of sentences in the three tests. Apparently, in the pre-test, students
wrote much shorter sentences, especially, those who wrote less than 15 words accounts for about 50
percent, those who wrote longer sentences( above 25 words each) take up only 17%. While in the
mid-test, students wrote much longer, those who wrote less than 10 words decreased greatly, the
majority of the students(above 60% ) displayed a possibility of writing longer sentences of more than 15
words. And in the post-test, the number of students who wrote sentences of more than 25 had improved
greatly, reaching up to 34.59%.
Investigation of the subjects revision track provided by the net system indicated some improved
gradually(See Figure2) with the increasing of revision times, and some subjects didn’t have distinct
change after certain previous improvement(See Figure 2), and there are cases when some of the subjects
were greatly frustrared by the online evaluation system(See Figure4), which explains the fact that some
students reduced revision times in mid-test(See Figure 2).

Figure 2

Revision Track
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The result shows more modification doesn’t necessarily mean better performances, and as to the
online evaluation system, there are some weaknesses as well. For instance, some of the mistakes cann’t
be diagnosed.

4 Discussion and Couclusion
The result proved that netbased integration of language skill training and communicative ability
cultivating contributed to the elevation of communicative competency; and amplification of
comprehensible input boosted the improvement of output competence, which effectively contribute to
achieving the purpose of reforming college English education. However, analysis of the 428 errors from
130 random samples detected by the online evaluation system indicated that standardization and rare
words or usages are the main problems, and there were almost no spelling errors, which proved the
effectiveness of autonomous spelling error detection system of online writing. Most diagnosed errors are
grammar mistakes, such as plural forms, prepositions, articles, which are low level mistakes. Besides, no
error of sentence completeness has been detected, and more mistakes of grammar, verbs, even nouns
have been detected. Much remains to be done to improve the online evaluation system.
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Abstract: This empirical research probes into present college English teaching (CET) situation in China,
and on the ground of the theory of Navigation, puts forward a hypothesis, i.e., activity rubric is an
effective tool of formative assessment in navigating students’ learning. The result of the research proved
that properly applying rubics in college English teaching programs not only carries out the functions of
the summative evaluation but also contributes to steering the students and achieving the target in
learning. This conclusion clearly demonstrates amplification of “Rubics Come First” principle in college
English teaching program can truly boost the improvement of efficiency of students’ learning, hence,
effectively coach the students and teachers to modify the teaching and learning paradigm and attain their
goals.
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1 Introduction
Along with the diversification of information sources, gradually open learning platform, students in
the classroom teaching has also been gradually reduced, then, in the settings of the teaching and research
the urgent problems arose concerning how to urge students to learn, what to do to ensure the students’
learning time and learning effect, and how to evaluate students' learning. Since the 1990 s, domestic and
foreign scholars began to pay attention to the positive influence of formative assessment on teaching,
and did the research in many aspects. Wiggins, G. (1998)[1] suggest that teachers should use formative
assessment to effectively adjust the teaching program and students’ learning behavior. Many scholars
and teachers made theoretical and practical study on the purpose of formative assessment, explained its
principles in detail, and discussed the specific methods applied in college English teaching.
There is no doubt that formative assessment contributes greatly to improving learning efficiency of
students and makes positive influence to the college English teaching. However, after looking through
many research and teaching evaluation, our research team found that in the current research lacks of
interpretation of information contained in the assessment. While students accept the assessment
passively, the evaluation feedback can only stay in bare, revision level, ignore the student's study
manner and the degree of efforts, and assessment for learning guidance has been ignored.
The use and the research of the rubics also have a long history, and still developing and
popularizing. Rubics are widely applied in the thesis revises, oral test and subjective topic evaluation. In
curriculum evaluation teachers are unconsciously use rubrics gives the assessment on students' learning,
but most of them are out of self-consciousness, hence, fairness of the rubric is not enough. Furthermore,
students don’t realize the value of the rubrics, even don't know anything about it, so rubrics haven't yet
play a proper role in guiding students' learning, their self-evaluation and mutual evaluation. Especially
according to various teaching goals and different student levels, rubrics remain to be further studied
concerning the structure components, the weight of different components, and the concrete and operable
description language. On this lays the base that in the college English teaching program “Rubrics Come
First”.

2 Basic Hypothesis and Literature Review
In the two years’ teaching practice from October, 2012 to June, 2013, aimed at solving the
problems in CET, like lack of effective supervision on students’ classroom and extracurricular learning,
a preliminary research had been made on a smaller scale among the students of Wuhan University of
Technology. Based on the research, a hypothesis was put forward, that is, if rubrics come first, it can
guide students to configurate knowledge according to the target, to adjust their learning methods, and to
construct new knowledge in problem solving, timely evaluation and reflection.. And the theoretical
foundation of the hypothesis is listed as follow,
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2.1 Formative assessment
Airasian[2] (2005:6) defines formative assessment as “Observations and feedback intended to alter
and improve students’ learning while instruction is taking place.” McMillan[3] (2004:16) claims that
“Formative assessment is information that is provided to students during instruction to help them learn.
Formative assessment is the central component of assessments that are made as students are learning
from instruction.”
2.2 Rubrics
Mofidul S.Islam & Joseph D. Manjone[4] (2006:12) holds that rubrics are “established guidelines
presented in a matrix fashion that afford students an understanding of the expectation of completing an
assignment, and professors with assignment evaluation”. Rubrics are assessment tools, which facilitate
the process of evaluation and reporting of student achievement by educators. They are descriptive
scoring schemes, a set of scoring guidelines and get their importance as a direct result of the emphasis
on usage of constructed responses and performance based tasks. Rubrics are written descriptors of
learning expectations that include the key criteria used to distinguish between levels of quality. These
criteria are developed before the instructional episode or the assessment processes begins and are shared
with the student. The rubric then guides both teachers and students through the learning and assessment
process with a goal of helping both teachers and students “understand what they [students] must do to
achieve mastery of content” (Lund, & Kirk, 2002, p. 42) [5].
2.3 Theory of navigation
With the expansion of the tacit knowledge, great changes have taken place in learning paradigm:
from construct knowledge to knowledge navigation, from promoting learning to coach type of guidance
and monitoring learning. Theory of navigation, introduced by Tom H. Brown[6], is the development of
the Social cognitive theory and theory of constructivism theory, which emphasize students’ personalized
use of learning strategy. It holds that the goal of education is to cultivate students to learn autonomic
learning, so as to achieve self-realization. The students should become the subject of learning, while the
teachers being facilitator to students learning.

3 Empirical Research
The research team initiated a targeted investigation on CET assessment in WUT of China and some
other universities in Wuhan, China. We found that most teachers admitted and realized the function and
benefits of formative assessment, but at present the problems are abundant: formative assessment
methods are not diversified, mostly, i.e., periodic test, not throughout the students' learning process; the
effect is not obvious; the evaluation standard is not a system with stability; the results of assessment are
only used for the teaching feedback, not for promoting students’ autonomic learning, so it did not guide
teachers in college English teaching or navigate students in enhancing the learning content and strategy.
In view of the above, the research had been made.
3.1 Experiment design
According to the teaching material and resources, teaching programs and interviews of the teachers,
the research team designed questionnaire for teachers, to inquire the teachers’ the demands of college
English teaching activities and assessment standards. This questionnaire, with the method of hierarchical
select, survey the teachers’ demands on the students' English learning, and the proportion of each
specific activity, the content involving preview before class, classroom learning, after-class learning and
online interactive learning. The questionnaires were handed out to 50 experienced English teachers in 7
prominent universities in Wuhan, China, and at last 46 pieces were taken back. Then the results were
made reliability analysis, frequency analysis and cluster analysis.
3.2 questionnaire analyses
3.2.1 Reliability Analysis
commonly used detection method is Cronbach's alpha coefficient. Scholars DeVellis (1991) claims,
0.60 ~ 0.65 (bad); 0.65 ~ 0.70 (minimum acceptable value); 0.70 ~ 0.80 (very good); 0.80 ~ 0.90 (very
good). With SPSS analysis, Cronbach's alpha coefficient being 0.830 shows that the questionnaire is of
good reliability.
Cronbach's Alpha

Table 1 The Reliability Statistics
Cronbachs Alpha Based on the standard item

Number of items

.824

.830

42

3.2.2 Histogram Analysis
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Analyzing the questionnaire results through the graph, the specific requirements of the
teachers on students' English learning were scouted, especially items with scores over 138 (=
46 * 3, Grade 3 plus shows teachers have high demands ) will be selected to work out rubrics
for students learning English. The questions were classified into 6 classes as follow,

Figure 1

English Learning before Class

The bar chart shows that the difference is not too big. except item 5 ( to retell the text) no more
than 138 points, the rest all are more than 150 points, which suggests that the teachers think highly of
students’ preview before class. Students needs to eliminate the language barrier, understand the main
ideas of the text, and find out the difficult or puzzling points. According to the results of this
questionnaire, we set the pre-course reading standard: 1. Eliminate lexical obstacle; 2. Understand the
topic and meaning of the article; 3.Listen to the recording and read the text.

Figure 2

Classroom Learning

It can be seen from the survey results that most of the teachers asked the students to take notes in
class, to speak, to actively participate in classroom learning, to study language and the article in-depth,
and to flexibly use the new words and expressions. Meanwhile, the students are required to understand
the meaning that the article conveys and form their own opinions. Thus, the classroom learning rubrics
should contain the following contents: 1. Speak up, to ask or answer the question; 2. Often participate in
the team oral interaction part; 3. Listen carefully and record difficult point; 4. Clear the meaning of the
article and flexibly use the new words and expressions.

Figure 3

After-class Learning

Question 8 reflects the teachers hope students can focus on the cultural theme of learning English,
do for more reading and reflection on the subject, Question 14 shows 37 teachers expressed the hope
that students can recite some passages or sentences; For after-school exercises, as question15 and 16
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shows, students are required to complete the practice after class. Accordingly the extracurricular English
learning rubrics include: 1. finish all the exercises the teacher assigned after class; 2. Memorize the
specified paragraphs and sentences; 3. Check with classmates to urge each other, exchange learning
English;

Figure 4

After-class Writing and Listening

The bar chart shows that most of the teachers require frequent listening exercises, and students had
better do English listening exercises every day. As to writing, the students should write the more the
better. So a more detailed evaluation standard should be prepared.

Figure 5

Online Interactive English Learning

The score of question 35, 37, 39, 40, 41 and 42 are more than 138 points, which suggests that the
teachers attach great importance to the online autonomous learning, expecting to regulate student online
learning progress, learning time and monitor online learning better. Therefore, it’s necessary to make
rubrics for these items.
3.3 Empirical research
According to the above analyses, the research team worked out 4 rubrics, namely, College English
Learning Activities Rubric for Each Unit; Online Interactive English Learning Evaluation Gauge; the
Oral Expression Rubric; the Writing Rubric. Then, rubric handbook were printed and handed out among
the experiment class, the subject being the students in 14 classes of WUT, while students of 5 classes
were chosen as the control class. The subjects were taught to use the rubric to navigate them to do better
preview, classroom learning, after-class learning, online interactive learning, to modify their learning
approaches and strategy, to help them make scientific self –assessment and mutual assessment.
During the two years research, the experiment students were required to study the evaluation gauge
and use the rubrics in their English learning activities. As to oral presentation and writing assignment,
the students are required to make self assessment and mutual assessment according to the rubrics. In
order to make clear the facts and results of university students using evaluation gauge to learn English
before class, in class and after class, questionnaires concerned were made and distributed to the 14
experimental classes and five control classes. With 502questionnaires of experimental classes and 189
questionnaires of the control classes taken back, the research team has carried on a statistical
comparison analysis to questionnaire and got the following reliable results.
3.4 The results of the research
First, the experiment class did better job in preview before class than the control class. The
proportion of experiment classes who learn vocabulary before class, do reading practice, get an
understanding of the text, listen to the recording are 80.2%, 89%, 72.5% and 89%, compared with 28%,
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56.1%, 32.8%, 2% for the control class. Through interview, we get to know that because teachers have
difficulty in checking whether students have done listening, many students neglect the task.
Second, the differences between experiment classes and control classes in the classroom learning
program are relatively small, which reflects that classroom learning differences are more associated with
the teacher's teaching style and requirements.
Third, considering after-class learning practice, the experiment classes did better, with 89.6%
students completing assigned after-school exercises, while 74.9% of the control class students did.
Differences in after-class listening are obvious: 59.2% of the experiment class students practice listening
once a week, 32.7% did 3 to 5 times a week, while for control classes 47.1% students practice listening
once a week, and only 25.4% did practice for 3 to 5 times a week.
Fourth, Most students (69.9%) used rubrics while checking the assignment or after finishing
learning one units. 80.9% of the students thought that rubric can supervise and urge him/her to learn
English, which indicates that the mutual assessment in the gauge evaluation can drive students to
autonomous learning. 35.9% of the students use rubric before study, 76.9% of the students thought that
rubric can guide him/her how to learn English; only 19.3% of the students thought it no use trying to use
rubric. It can be seen from these data that rubric is helpful in urging to learn and instructing students
how to learn English.
In short, these rubrics have obvious function of guidance and supervision for students English
learning. The rubrics navigate students how to perform the assigned task, supervise and urge students to
evaluate each other and encourage each other. Because of its utility, experiment classes commit more
time and effort to learning. The rubrics can to some extent can monitor students’ after-class English
learning..

4 Conclusion
The result of the empirical research demonstrated that the introduction of activity rubrics changed
the students English learning paradigm, which indicated that rubric can help learners to train the ability
of autonomous learning, under the guidance of rubric learners develop good study habits, i.e., let
learners have preparation before the start of the study, have a clear direction and target for learning.
timely self-evaluation and mutual assessment coupled with the teacher's reflection and rewards will
enhance learning effect, make learning enjoyable activities. The application of evaluation gauge makes
formative assessment for learning, no longer assessment of learning.
With the evaluation gauge, the students know, in each English learning activity, what to do, how to
do, what goal to achieve, how to make self-evaluation and mutual assessment. While assessing the
students' learning process, learning method, learning attitude, degree of efforts, results and advantages
and disadvantages of learning, students can optimize their learning methods, establish personalized
learning approaches, enhance the learning interest and learning motivation, develop better strategy for
autonomous learning, hence, guide students’ autonomous learning. The rubrics for the college English
teaching activities that formed in the research will be applied to CET in WUT of China, and will provide
guidance and reference to other researchers and teachers, which laid sound basis for further study on
better rubric design, refined monitoring measures or software.
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Dilemmas Analysis of Internet Democracy in China
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Abstract: In recent years, with the development of Internet, the public acquire more convenient and
widely channels for participation of public affairs. We can see the new landscape of Internet democracy
and “network politics”. Internet democracy has the possibility of development, but the fact is that we
have to face the reality dilemmas: culture, Institution, market, technology and other obstacles in China.
Cultural dilemmas contain the lack of civic culture, the deficiency of the public sphere and the Western
cultural hegemony. Institutional dilemmas include lag of legalization construction and government
control of the Internet. Market Dilemma mainly refers to Marketization Challenges for Social Justice.
Technical dilemmas cover existence of “digital divide” and missing of “public reason”.
Key words: Internet; China; Internet democracy; Dilemma

1 Introduction
Introduction: Following the arrival of the information society and the development of the Internet,
human being enters a brand-new information age. In China, new media communication has been
increasingly widespread. For this reason, the Internet has been developing rapidly, become the major
vehicles of communication, and thus gradually become a significant channel of expression and
participation for the public. At the same time, China has entered into a rapidly running society of
transforming period along with her deep-going reform, making China’s “participatory democracy”
discourse gradually become the center from the edge of the stage for the public. Because of the nature of
Internet such as real-time, openness, pluralism and public, the Internet democracy is becoming possible.
However, place the Internet democracy in reality, the development of Internet democracy has been
constrained by culture, system, market, technology and other factors.

2 Cultural Dilemmas
2.1 Lack of civic culture
Civic culture is short for civic political culture, is a kind of political culture. Some domestic
researchers pointed out that civic culture mainly reflected in these aspects: people feel that they are the
national “citizen”, support the political system, participate in political life with enthusiasm, participate in
various group activities, form a political force through affiliated organizations and the joint between
groups, have a high degree of political efficacy. Civic culture plays a very important role in the political
development of a nation, good citizenship cultural environment conducive to promoting the
development of democracy. In the West, along with the gradual development of the commodity
economy and the establishment of the modern bourgeois state power politics, and after a history of
precipitation, civic culture gradually formed in the process of establishing and consolidating of
democracy and linked to democracy, this process took several centuries. But in the history of China,
naturally there is no tradition of civic culture. Although the reform and opening to allow the material
quality of life of the Chinese people has been rapid progress, however, we have to face the situation that
China is still in the development of civic culture, lack of civic culture directly interfere with the depth
and breadth of Chinese citizen participation.
In the feudal autocratic reign, the Chinese mainly play “obedient” political role, only passively
accept the political arrangements from political authority, but can not as a participant influence their
political decisions and participation in public administration. In modern times, when the Western powers
blew open the national door with the fire, China embarked on a road of revolution for salvation,
gradually formed a revolutionary political culture, that is only through revolution to improve their
situation and political status. Under the guidance of cultural revolution, China has completed the historic
mission of imperialism and feudalism and embarked on an independent path of development in the 20th
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century. Today, the curtain of revolutionary has fallen, but the legacy of the revolution is yet to be
collated and digestion. After the reform and opening up, China began a holistic social transformation,
moving away from radical revolutionary color for the pursuit of modernization. The relationship
between state and society conducted a comprehensive differentiation and reorganization in the process
of the establishment of market economy, promoting the development of civic culture. However, due to
increased Chinese social differentiation and social conflicts of interest，it bring a potential threat for
construction on the civic culture. Meanwhile, the uncertainties and transitivity of social transformation
and institutional transition, dual nature of the market economy also had a double impact on people's
values orientation. These factors are not conducive to the cultivation and development of civic culture.
As an important aspect of citizen participation, civic culture is an important factor affecting civic
participation in the Internet, directly affecting the participation behavior.
2.2 Deficiency of public sphere
The so-called “public sphere”, Jurgen Habermas argues, the public sphere is also called the public
nature( Jurgen Habermas, 1964). It refers to “a realm of our social life, in this area, things like public
opinion can be formed.” [1]Public sphere first appeared in the 17th and 18th century England and France
and spread throughout Europe and the U.S in the 19th century. Habermas believes that the public sphere
is part of the private sector, it is a “public sphere from the private collection”[2] .Discussion is “general
issues” in the private sphere. According to the ideal model of Habermas's public sphere, the public
sphere should be distinct. In the private space, personal accordance with the laws of the market to
produce and exchange commodity. In the public space, private abandon the idea of personal gain, to
participate in public discussion to discuss public affairs.
About the situation of public sphere in China, some scholars have suggested that there is not
adequate condition, and the time is still not ripe. It reflects the following aspects: First, the public sphere
is a public space between the state and society, but in China, the state and society has long been a
serious overlap, do not have the environment to produce the theory of the public sphere. There are two
ways in the construction of the public sphere—Authoritarian mode (With the overall planning of the
state and the government, begin the process of democratic reform from within the ruling class) and
Populist mode (Achieve real social power by civilians struggle with the ruling class spontaneously
organized) ,but these two approaches are difficult to achieve in China. Second, the public awareness of
democratic supervision is not high. Intellectual indifference to public affairs, public intellectuals in the
proportion of intellectuals is not high, and mostly silent on social issues. Finally, the media management
mechanism is rigid. Because China does not allow personal newspaper, most of the media have adopted
business management, business model, and thus caught in a dilemma.[3] In the case of this reality, the
development of internet democracy naturally seemed a bit powerless because of the deficiency of public
sphere.
2.3The impact of cultural hegemony
We always consider that China is a cultural country, while Westerners do not agree. As Huntington
said in the “clash of civilizations and world order Refactoring”, “Do everything possible to attract the
other countries’ people to take the concept of Western democracy and human rights.[4]” In “The Grand
Chessboard: American Primacy and Its Geostrategic Imperatives”, Brzezinski also considered that the
final results of United States compete for Eurasia, cultural attraction is one of the decisive factors. They
can take advantage of cultural hegemony means to achieve its strategic goals, but it is difficult to
achieve by using military, political and economic means.[5] Jonathan Spence, a professor of History at
Yale University, put Ricci’s former missionary activities in China as the one-dimensional process
beginning of the West “changing China”.
In the eyes of many Western scholars, the Chinese in the academic only are silence, no right to
speak. These are blatant reflect of Western cultural hegemony. In the information age, the Internet has
become a new battlefield of the West launched the cultural hegemony. Albright once said: “China will
not refuse to Internet technology, because it needs to modernize, this is our opportunities. We should
convey the American values to the China by using the Internet.” It is thus obvious that the development
of participatory democracy in China has to face the cultural factors: tangled and collision of tradition
and reality, history and current situation, China and the West, which constitute the cultural dilemma of
internet democracy.

3 Institutional Dilemmas
3.1 Lag of legalization construction
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The substance of internet democracy is participatory democracy, and the development of this form
of democracy depends on the legal system for matching to protect. In terms of China now, in addition to
the network, some basic forms of citizen participation, such as grass-roots democracy and held seminars
and debates, hearings, etc., lack a sound legal norms and protection in the actual operation. Society
requires citizens input or public opinion government departments gathered through surveys need to be
further standardized, to provide a scientific basis for the introduction of relevant legal provisions and
related policies. Legal department to review the legality of the forthcoming government policy needs to
be strengthened.
In the Internet age, the lag of the legal construction is more clueless to the emerging citizen
participation form and manner. With the popularity of new media communication technologies, citizen
involved in public affairs issues through the Internet and other new media, dialogue, debate, and
exchange interaction between citizens and the citizens, civic and government, between citizens and
other organizations in the negotiation process. And on this basis, form citizens their own related
understanding, participate in public consultation practices and social management of public affairs. And
if all this can not get the appropriate legal and institutional safeguards, only bring resistance to the new
circumstances and situations.
3.2 Government control of the Internet
In addition, government regulation of the Internet has also become a reality when we talk about
democracy and the network had to face. For this very representative and typical Internet new media, the
Chinese government’s attitude is that on the one hand actively promote the development of new
technologies, give full play to the role of the Internet in the process of modernization; On the other hand,
strengthening the Internet “harmful illegal” information is controlled to prevent adverse effects[6].
Since 1994, the State Council promulgated “People's Republic of China Regulations on Protection
of Computer Information System Security” ,China has developed a number aimed at Internet services,
content, expression of behavior laws and regulations, initially established a set of system of legal norms
that adjusting cyberspace behavior1. Relevant government departments also expended a lot of resources
and manpower to implement these provisions. As one of the few countries with separate laws and
regulations to manage, control network speech, China proposed strict requirements for Internet
information and expression.
Government not only full control Internet-related infrastructure, through special legislation to make
government departments directly involved in the control and regulation on network access and web
content. Meanwhile, Chinese Internet regulations are also on the liability of Internet service providers
for the corresponding regulations. Internet service providers should not only be responsible for the
content that they provide to Internet users, but also shall cooperate with the government to realize the
internet harmful, illegal content control. In addition, China has also set up a filtering system on the
Internet. This filtering throughout all levels of the application, the access point, Internet service
providers and backbone networks, etc., affect the site, e-mail, forums, university BBS, instant messaging,
search engines, and other types of information dissemination. Content filtered to include pornography,
Falun Gong, and political topics, topics such as ethnic minorities.
In short, the Chinese government launched the control of the Internet on infrastructure, content and
services. From the introduction of a series of laws and regulations to see, the Government is using the
means of managing mass media to manage Internet, attempting to centralize the flow of information to
effectively manage. But we have to face is that if thus ignoring the existence of public opinion, the
Government will be unable to resolve the uncertainty brought about by poor public opinion.
In recent years, the Internet has generated huge impact on Chinese media ecology. Network
supervision formed by public opinion is more momentum and more acute than traditional media
supervision by public opinion. Combined with the traditional media in China has not become
independent government checks and balances agency, these have provided the conditions for the
formation of public forums of network and flourishing of public discussion, and provided an effective
citizen participation channels. But after an investigation by some scholars found that, in the network, a
number of social conflict participants unrelated to events itself, but rather to express and vent an
emotion. As a result, we need the government to be more standardized and rational to manage the
network. The Internet as an expression of the strongest participation, should be greater encouragement
to get more space.
1

CNNIC: The Policies and Regulations for Computer Network Information in China [S/OL]. http://www.cnnic.net.
cn/index/0F/index.htm.
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4 Market Dilemma: Marketization Challenges for Social Justice
At the end of the 20th century and the beginning of the 21st century, Western capitalist society into
the monopoly era, along with this process, the media industry is gradually showing a centralized,
exclusive of characteristics. Meanwhile, the market economy reforms let Chinese media gained more
autonomy from the government level. Market trends the Internet has also been more fully apparent. In
recent years, the average growth of online payment user over 80%, ranking first in all applications. The
impact of Chinese Internet revealed from entertainment to consumer business model transformation
trend.
But as scholars have pointed out, the market is not a panacea key. Under the principle of “profit
maximization”, the media particularly value the needs of the audience and advertisers demand. Then, the
“circulation” and “ratings” became the target the media industry to chase, with sensational wording to
“speculation” public issues. The report on major political and social problems is nothing and vague, but
for celebrity privacy issues are carved, litany, in order to attract the public eye. Such media industry
market-oriented way since that “is based on identifying or manufacturing a kind of consumer needs or
desire”[7]. Meanwhile, the media industry in order to pursue “cost minimization”, use simple,
standardized or “mutual observation” approach to produce programs, and then repeatedly broadcast. In
this case, the general public opinion is not expressed, just can become one of “the silent majority”.
In terms of media marketization trend, it is impossible to develop aspirations itself that make the
media and society be more democratic. This creates a serious threat to the social justice. Excessive
pursuit of economic interests brought about by market itself inevitably reflected in network participation.
Network still can not get rid of too much attention to the needs of the audience and the favor of
advertisers. At the same time, there are many phenomena which are dominated by the interests, such as
public issues are sensationalized, major political and social problems are reported emptily and false,
“human flesh search” overly keen on celebrity privacy issues. they threaten social justice and maybe
contrary to the original intention of the internet democracy.

5 Technical Dilemmas
5.1Existence of “digital divide”
Each generation and development of new technologies, will bring a new political, economic and
cultural issues. This seems to have become the practice of development of human society, the media, too.
Highly developed and widely used digital technology bring benefits to all mankind at the same time,
also bring new inequalities and new social differentiation, which is the so-called “digital divide.” It
makes us question the universality of network participation.
With the development and application of communications and information technology, important
resources of capital, personnel and materials, etc. increasingly showing information resource center in
the same direction as the flow of trends. Amount of information resources has a direct impact on the
extent of specific population getting other resources, causing or increasing the gap between various
countries and between groups within countries. This forms the “digital divide”. In the British
Broadcasting Corporation (BBC) online news, “digital divide” is called “divide the information rich and
the information poor between.” Although the population of Chinese Internet users shows a trend of
rising year by year, so compared with the traditional media of limited resources and limited participation
channels, huge data undoubtedly highlight the unparalleled advantage of network media on the number
of citizen participation. But still have to face the confusion “digital divide” brings. We have to face the
reality is that not everyone has the same opportunity to use new media, between different regions,
between urban and rural areas, between different groups of people, the information gap has always
existed, and even a worsening trend. So the universality of internet democracy caused by of the “digital
divide” is an objective reality.
5.2 Missing of “public reason”
Internet breaks the monopoly of information, plays a potentially subversive role for the resulting
centralized control, embodies the “public consultation” model of practice, thus greatly changed the
structure and mode of citizen participation. But we have to point out that all this realization is built on
the basis of public reason. The reality proves that not all people all know how to rationally manipulate
the new media. Many citizens believe that freedom is more important than everything, reject all control
and monitoring in the network. Look the network as a garbage dump and wanton vent their emotions. In
the event of a network again and again, we found that when many users use the Internet to get the moral
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self-satisfied feeling, they slaughtered the freedom of others, leaving rationality and legal axiom behind.
In the case of such missing of public reason, will inevitably bring about the authenticity of civic
participation.

6 Conclusion
The advantages of Internet make participation democracy get the more development space, but it is
not everything. In the face of the social reality and the defects of Internet technology, the internet
democracy of China isn’t easy in the short run. As some western scholars said, as a developing country,
the Iinternet democracy of China has more pressure and challenges, may even become a social crisis.
But the point is, no matter is the cultural, institutional and market and technology, these can be
overcome in the future.
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Abstract: Mathematical modeling is a key methodology for the study in the field of management
science. and engineering. Taking advantage of data to mathematical modeling to depict and simulate the
real management issues can be regarded as mathematical modeling experiment. This paper takes 50
copies of master’s degree theses and 50 copies PhD theses in the specialty of management science and
engineering in Chinese universities as a sample, so as to reveal some phenomena of mathematical
modeling experiment. Finally, the paper proposes some suggestions to enhance the capability of
mathematical modeling experiment for the graduate students in the specialty of management science and
engineering.
Key words: Mathematical modeling experiment; Mathematical simulation; Management science and
engineering

1 Introduction
Management science and engineering is a pillar specialty in management disciplines, which is
likely to be management science in the western country discipline system. In Chinese universities,
mathematical modeling is a fundamental requirement for the graduate students of management science
and engineering specialty.
Mathematical modeling can be classified as 2 categories, where one is called analytical modeling
that is focused on mathematical analysis and deduction, while another is called mathematical modeling
experiment that is to employ some data to the mathematical model for empiric analysis, so mathematical
modeling experiment is closer to the real application than analytical modeling. In this paper, the author
randomly chooses 50 copies of master’s degree theses and 50 copies PhD theses in the specialty of
management science and engineering in Chinese universities as a sample, to examine the propensity and
phenomena of mathematical modeling experiment.
There are some scholars conducted research on mathematical modeling experiment. Lieven
Verschaffel and Erik De Corte[1] regard that mathematical modeling education can start from elementary
school period and find some phenomena from their fifth graders experiment. Kant E. proposes that it is
necessary to take advantage of various models and gives the approaches of synthesis of mathematical
modeling software. Yang Yueying, Meng Jun et. al. explore bilingual teaching in mathematical modeling
experiment class in agricultural universities. Wang Geng analyzes the theory and practice in
mathematical modeling teaching engineering, and proposes a so-called integrated mathematical
modeling teaching mode. Nevertheless, there are few researches with regard to mathematical modeling
experiment in graduate theses of management science and engineering specialty.

2 Main Results
The author randomly picks 5o copies of master’s degree theses and 50 PhD theses of the specialty
of management science and engineering during 2003-2012 from “Database of Graduate Theses of China”
under Chinese Knowledge Web. The topics of the sample cover most of the subjects of management
science and engineering specialty such as production management, logistics management, management
decision, etc.
Divide the theses into 4 types: (1) Insufficient mathematical modeling type, i.e. the mathematical
modeling and the statistics analysis less than 4 pages in a thesis; (2) Statistics analysis type, the
descriptive statistics analysis is more than 4 pages whereas the mathematical modeling is less than 2
pages in a theses; (3) Analytic modeling type, the mathematical modeling is more than 4 pages and
mainly emphasize on analytic modeling; (4)Mathematical modeling experiment type, the mathematical
modeling is more than 4 pages and mainly emphasizing on data application to the model.
Figure 1, figure2 show the distributions of the 4 types for the 50 master’s degree theses and 50 PhD
theses respectively. From the figure1 and figure 2, we can see that: (1) The Degree of mathematical
modeling in PhD theses is higher than that in master’s degree theses; (2) Mathematical modeling
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experiment type prevails both in PhD theses and master’s degree theses. (3) The analytic modeling
degree in PhD theses is higher than that in master’s degree theses. (4)Even in PhD theses there are still a
few insufficient mathematical modeling type.
Insufficient
mathematical
modeling type
Statistics analysis
type

6, 12%

22, 44%

Analytic modeling
type

17, 34%

Mathematical
modeling experiment
type

5, 10%

Figure 1

The Distribution of the 4 Types for the 50 Master’s Degree Theses

Insufficient
mathematical
modeling type
Statistics analysis
type

1, 2%
9, 18%

26, 52%

Analytic modeling
type
14, 28%

Figure 2

Mathematical
modeling experiment
type

The Distribution of the 4 Types for the 50 PhD Theses

Figure 3 and figure 4 show the distributions of the methods employed in mathematical modeling
experiment both in 50 master’s degree theses and 50 PhD theses respectively. From figure 3 and figure 4, we
can see that: (1) The most frequently used method in mathematical modeling experiment in 50 master’s
degree theses is AHP(Analytic Hierarchy Process ), followed which are SEM(Structural Equation Modeling),
ANN(Artificial Neural Network) and production function in turn. (2) The most frequently used method in
mathematical modeling experiment in 50 PhD theses is SEM, followed which are SD(System Dynamics),
MAS(Multi-Agent System), Monte-Carlo Simulation, DEA(Data Envelopment Analysis), and some other
methods such as Bayesian Network, Cellular Automaton and Rough Set etc.
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系列1

SEM
AHP
0

Figure 3

2

4

6

8

10

The distribution of the Methods Employed in Mathematical Modeling Experiment
in 50 Master’s Degree Theses
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AHP is usually used for management evaluation, i.e. performance evaluation, risk evaluation, and
value assessment etc, whereas many master’s degree theses take evaluation as one of their research
contents, therefore AHP is the most fervently used method in master’s degree theses of management
science and engineering specialty. AHP is simple to use in the study of management issues and easy to
collect the data, so AHP is welcome to the master’s degree students. SEM is a very normal method in
management study, and is also easy to collect data via questionnaire. SD and Monte-Carlo are also
frequently employed in PhD study in the specialty of management science and engineering.
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The distribution of the methods employed in mathematical modeling experiment in 50 PhD theses

3 Approaches to Enhance the Capability of Mathematical Modeling Experiment
of Graduate Students in Management Science and Engineering Specialty
Graduate students need to have 3 capabilities: theoretical analysis capability, mathematical analysis
capability and empiric analysis capability, and the last 2 capabilities are related to mathematical
modeling experiment. Mathematical modeling experiment can train the graduate students in the field of
management science and engineering to enhance the skill to use mathematical model and data to analyze
and solve the real problems in management practice.
The Chinese universities which have management science and engineering specialty, is supposed to
emphasize on the mathematical modeling experiment. The author suggests that all the management
science and engineering specialty should to provide the course of mathematical modeling both in the
master level and PhD level (advanced mathematical modeling), and teach the students mathematical
modeling methods as well as mathematical modeling experiment.
The professors and supervisors are supposed to teach the graduate students the capability to
compare and select mathematical models and experiment methods. The graduate students are required to
enforce the training of data collection, identification and adequate utilization.
The experiment center of the universities should provide sufficient mathematical modeling
experiment software, such as SPSS, MATLAB, WEKA, LATEX, SAS, LINGO, Vensim, AMOS,
LISREL etc. The professors had better conduct the second development to integrate the mathematical
modeling software and to highlight the experiment feature.

4 Conclusion
In this paper, the author takes 50 copies of master’s degree theses and 50 copies of PhD theses as a
sample, to analyze the mathematical modeling experiment phenomena in the field of management
science and engineering, and proposes some suggestions to enhance the capability of graduate students’
capability of mathematical modeling experiment. In the future study, the author plans to take larger
sample i.e. 200 master theses and 200 PhD theses to conduct a further in-depth analysis. It is necessary
to probe into the combination rules and approaches of the mathematical models and software integration
methods.
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Abstract: Taking science and technology novelty practice as the basis, this paper expands sci-tech
novelty search information management platform based on the construction of modularization. It
presents the construction of science and technology novelty information management platform, which
has four function modules, including user login module, contract management module, novelty report
operation module and report management module. The paper also studies the functionality of four
modules elaborated.
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1 Introduction
Sci-tech novelty search, short for novelty, refers to the sci-tech novelty search organization
according to the clients, who need to verify the novelty of the science and technology content, and make
a conclusion. Sci-tech novelty search is based on the document, by means of document search and
intelligence research, for the purpose of detection results, through comprehensive comparative analysis
of the document review on the main technical points of the required verification. Finally, a novelty
search report with an authentic and effective conclusion has been written. .
Science and technology novelty search, which links to the scientific research activity, is based on
scientific research. Science and technology novelty search provides an objective basis for scientific and
technological achievements, identification, assessment, and acceptance. And it also provides effective
information guidance for scientific and technical personnel. With the improvement of science and
technology, the application area of science and technology novelty search has been more and more
widely, from the past project establishment, scientific appraisal to the project financing, doctoral
dissertation proposal, achievement award, fund application, new product development, etc. The demand
of novelty search has been changed from the past pure scientific research to economy, education and
other fields. Science and technology novelty search as a support to assessment work of social
development has gradually been widely cognized and social recognized. Therefore, the development
trend of new demand caused an increasing demand of novelty search. Since the novelty search center in
our school was founded in 2007, the workload of science and technology novelty search has already
grown from 268 in 2007 to 421 in 2011. The workload has already increased nearly one time than that in
the past, while the number of novelty searching team hasn’t changed much. In the face of such a
highlighted contradictions, how to make the novelty searching team finish the sci-tech novelty search
report of high quality and high work efficient is particularly urgent. In order to solve the highlighted
contradiction, the efficiency of science and technology novelty search ought to be improved, that is, the
new management level of science and technology. Thus, the reasonable novelty search workflow should
be developed, the information network management platform need to be built, and the office automation
should be realized, which can liberate the novelty searching team from the past traditional way of
manual processing to paperless office automation, in order to improve work efficiency. Because of the
science and technology novelty search has its own working process, according to the traditional working
mode, novelty managers need to complete each report for paper file, artificial electronic registration of
the document, regular information statistics and data cleaning. Review of previous novelty report needs
to search from a huge mass of data access. Meanwhile, the overall statistics and query work often cost a
lot of manpower, time and energy, while the efficiency is not high, which restricts largely the rapid
growth of the novelty search agencies and causes the inefficiency of novelty searching team. As a result,
the establishment of a novelty information management platform with functions of data query can
fundamentally improve the work efficiency of institutions of science and technology novelty search, and
promote the rapid development of the novelty searching work.
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According to the research of novelty information management platform, there are research about
database technology based on WEB, which integrates the existing novelty workflow in the united
computer network environment[1]; the research about internal management platform of science and
technology novelty search projects based on network , which realizes the networking management of
science and technology novelty search projects[2, 3]. With the expansion of the scale and application in
the field of science and technology novelty search, in order to further improve the quality of science and
technology novelty search, the management level need to be improved. Accordingly, digital service
pattern, standardization, informationization are an inevitable trend in the future development of novelty
searching work.

2 Design of Module
According to the business workflow(As shown in figure 1), the novelty information management
platform that we build has four function modules, user login module, contract management module,
novelty report operation module and report management module .
2.1 User login module
The new user registration module is designed for novelty clients, who need to register an account
and set a password to enter the novelty information management platform. They can check the situation
of novelty, report progress, the draft of report and feedback. And they can also download the complete
report.
According to the different need of novelty searching organizations, this platform set different user
access, realize the hierarchical management of novelty search projects. It intends to design three
permissions, that is, novelty member, novelty assessor, novelty administrator, which is incremental. The
system identifies assigned permissions based on the user name. And then the users enter the
corresponding interface. The novelty member has the basic operation permissions, which include the
queries and statistics of their own reports, accessment of power of attorney of the novelty, writing and
uploading the report. The novelty assessor also have the permission of the accessment of the novelty
report, besides the basic operation permissions. The novelty administrator is the manager of the whole
platform, which has the highest authority, including the query and distribution of the novelty search,
query and statistics of volume of the business of all the members.
2.2 Contract management module
Contract management is the command post of the novelty search organizations, which is the
guarantee of novelty search work. Only novelty administrator has the permission to operate the module.
There are three states in the contract management module, that is, tasks to be assigned, the assigned task,
and the completed task. When the client has the novelty searching intention, firstly, they complete the
online power of attorney in accordance with the format requirements through the network. The power of
attorney can’t be modified after the submission. And then the system will automatically generate a
contract number. The novelty search administrator checks “tasks to be assigned” in the contract
management module periodically, assigns the tasks to the specified novelty member and gives the
feedback information. The client checks that the status is “Commission accepted, waiting for assessment”
through the registered account. After the novelty member logins into the platform, the member receives
the assigned tasks by the administrator automatically and inquire the assigned tasks by the administrator
in the “tasks to be completed” module. And then novelty member also audit whether the power of
attorney meets the requirements, and whether the novelty search points and main technical points are
clear. The novelty member chooses the “the user to modify” module and indicates the amendments if the
power of attorney needs to be modified. Thus, at this point, the status of the client is “Commission
accepted, to be modified”. The client needs to modify the relevant content in time according to the
amendments and then submits the power of attorney, while the contract number remains the same. The
status is changed into “Commission accepted” after that the power of attorney is passed by novelty
member. And till now, the novelty report entered the stage of formal acceptance. Novelty administrator
can check the status of assigned tasks in the contract management module in order to ensure the
business process. Finally, the novelty administrator can automatically generate the power of attorney for
novelty report on the status of “completed” in the contract management module, export to print and
make a file in order to query and make a statistics regularly.
2.3 Novelty report operation module
The major user of this module is the novelty member who can write and upload the novelty report
in this module. In order to adapt to different habits of the members, “online” and “offline” modes are
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innovatively designed under the module. Novelty member can choose the suitable operating mode
according to their own habits. Under the "online" mode, the novelty report can be implemented online in
accordance with the novelty report template. The system automatically calls for the novelty report
template, while novelty member only need to fill in related contents one by one. Novelty report
templates are divided into six plates: (1) novelty purpose; (2) main technical points of the novelty
projects; (3) novelty points and novelty requirements; (4) scope of document retrieval and retrieval
strategy; (5) retrieval results; (6) novelty conclusion. The report with the word format will be
automatically generated after that the novelty member completes the related contents of the plate. Under
“offline” mode, the novelty member can finish the report in word format, edit, and then upload in
accordance with the traditional process.
The two modes have different characteristics. The “offline” mode is suitable for the routine
working habits, because most of the novelty members can master the operation of the word editing, in
order to ensure the smooth progress of the work. However, “offline” operation haven’t well combined
the internet and the computer, also haven’t made full use of the existing information resources, and thus
haven’t realized the maximization of resource utilization. “Online” mode ensures the on line-working
based on the internet, which can provide the convenience of related operation for the novelty member.
The novelty report has the unified format, and the content becomes to be more normative. At the same
time, many repetitive tasks can be edit automatically through the software, which greatly improves the
work efficiency. For instance, the editor organization, this function is embedded in the “search results”
module, which is also an innovative design of the management platform.
In the process of writing the novelty report, document retrieval is the basic and most important part.
The document need to be exported and sorted by the novelty member in accordance with the unified
format. As the document retrieval relates to different databases, the formats of document are different.
The novelty member often need to make adjustment manually. They increase or decrease the related
information and sort it by time artificially according to the unified format in practical work. All these
parts require a lot of repetitive work and time for novelty member, and affect the work efficiency.
However, under the “document editing” module of the platform, the novelty member only need to copy
the exported documents of the related fields from the database into the “document editing” control in the
“search results” module. The document can be edited and sorted automatically according to the unified
format.
In order to explain how to input and generate the novelty document format, take journal document
for example, the system has set up the related fields identifier. The codes are as follows: % A - author; %
T - title; % J –pubilication name; % D - year; % N - published serial number; % P - page. Novelty
member only need to output the choosed document from database with the endnote format. And then the
related information can be exported , The related information can be input into the “document editing”
control, a standard format can be automatically generated, such as input the information: A% Yang
Xiaodong A% XIE Hongjun A% Cheng Zhen; % T Analysis on Construction Layout and Concrete
Pouring Schedule of Gaixiaba Dam; % J Water Power; % D 2011; % N 02; % P70-71+83, the format
can be automatically exported as follows : [1] Yang Xiaodong, XieHongJun, Cheng Zhen. Analysis on
Construction Layout and Concrete Pouring Schedule of Gaixiaba Dam [J]. Water Power, 2011,
(02):70-71+83. The punctuation marks of the related fields can be edited according to the standard
format. The system can automatically edit in a descending order according to the time while the
document editing process involving multiple items.
As working online occupies the network resources, and subjects to the network, there are some
limitations of the online operation. So we can combine the “online” and “offline” operation in practice,
using the “document editing” control under the “online” mode to realize document editing, sorting
automatically, eliminating the repeated add fields and omitting punctuation marks, which are a series of
complicated work. And an unified normative template can be set for document editing work, which
improves efficiency and quality of the novelty work.
The first draft of the report is given to the client for consulting after that the novelty member
finished.
And the status of the client is “draft completed, waiting for feedback” at this time. The client can
give the related feedback according to the first draft. After novelty member and the clients have no
objection to the report, the novelty member submit the report to the novelty assessor for auditing, and
then the report status is “check pending”. After approval, the system generate automatically novelty
report number, the status is “completed”. At this point, the novelty report can be generated in the
“completed tasks” in word format. And also it can printed and given to the user.
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Deliver the novelty report
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Figure 1

Business Process of Science and Technology Novelty Search

2.4 Report management module
This module mainly realizes the query and statistical functions of novelty report. After the novelty
member finish the novelty report, it was imported into the database and kept in file automatically. The
novelty administrator can search and query statistics reports in the report management module in
accordance with the novelty member, completion time, report number, and the client. The workload of
novelty member and the department in a certain period of time, can be recorded conveniently and
accurately, which provides convenience for the the annual statistical work at the end of the year. Report
management module should also have the expense management function. And novelty member can use
this module to check the payment status of novelty report in time, while novelty administrator can
record financial condition of the related personnel and the department of novelty work in this module
according to the novelty member, start-stop time.
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3 Conclusion
The successful building of the novelty information management platform, can realize the whole
process of sci-tech novelty search automatically and electronically .The users complete the whole
novelty work on line by filling out a power of attorney online, querying real-time condition and a series
of electronic procedures. This platform provides convenience to the users. The construction of the
platform not only provides the client with an intuitive platform, as well as a convenient platform. They
can realize the document editing, export the report template automatically by the related function, which
avoids the traditional editing work and improve the work efficiency. The successful building of the
novelty information management platform improves the management efficiency of the sci-tech novelty
center, realizes the novelty projects with digitization and networking. The construction of the platform
plays an important significance for the novelty work. Meanwhile, the "document edit" function of the
platform can be widely used, which has a popularization value. And the related application software can
be created and applied in the related area.
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Abstract: With the birth of film art, a new type of translation material appeared in the twentieth century.
Translation of moving picture soon became a new field of translation. With the arrival of talkies－
sounded movies in the late 1920s, audiovisual translation began in earnest. The present study is a
target-oriented research. The functional equivalence approach put forward by Eugene Nida is adopted
into the research. Attempt will be made to find out the various factors influencing subtitle translation
and some applicable translation strategies which can be applied to the practice of subtitle translation.
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1 Introduction
In the twentieth century, with the birth of film art, a new type of translation material
appeared. With the arrival sounded movies in the late 1920s, audiovisual translation (AVT)
began in earnest. Studies on audiovisual translation are gaining interest and attention by more and
more translators and scholars in foreign countries, especially in Europe.
The first academic articles to deal with audiovisual translation from a translation perspective
appeared in the late 1950s and early 1960s. A special edition of the magazine Babel, published in 1960,
marks a symbolic starting point. Some European journals and magazines like Translation Journal and
Perspectives: Studies on Transtology also provide a very open and welcoming platform for audiovisual
translation investigation. Many outstanding and pioneering researchers expressed their viewpoints and
observations freely.
Compared with the researches in foreign countries, the related investigation in China is far from
being satisfactory. Only some limited articles are published in some journals. Qian Shao-chang,
professor in Shanghai International Studies University, who is engaged in audiovisual translation, wrote
an article Translation of Puns in Films which discusses the translation of puns that often appear in films.
Department of Translation, the Chinese University of Hong Kong held an International Conference on
Dubbing and Subtitling in a World Context on October 18-20, 2001. The conference aims to assemble
scholars, professionals and other interested parties to explore the horizons of dubbing and subtitling in
theory and practice.

2 Functional Equivalence Approach and Translation
So far, the theory of Eugene Nida’s functional equivalence, which suggests reproducing in the
receptor language the closest natural equivalent of the source language message, first in terms of
meaning and secondly in terms of style, seems still the most applicable one in guiding translation
practice and translation criticism. Audiovisual translation is a sub-branch of translation study. In literary
translation, the source text (ST) is the fictions, novels and poetry; the target acceptor is the target text
(TT) reader. Similarly, in AVT the ST is the original films or TV programmes; the target acceptor is the
dubbed or subtitled audience. In literary translation the purpose of the translators is to make the readers
of a translated text be able to comprehend it to the point that they can conceive of how the original
readers of the text must have understood and appreciated it. In AVT the aim of the translators is to make
the viewers of a dubbed or subtitled text be able to comprehend it to the point that they can conceive of
how the original viewers of the film must have understood and appreciated it.
Audiovisual translation, itself, as a translating event, runs through the whole process of the
translation. So almost every factor an audiovisual translator must consider falls into the scope of mass
communication. Naturally, it is necessary and adaptable for us to make good use of functional
equivalence theories in the study of screen translation.

3 Constraints of AVT
Audiovisual translation falls into the category of translation. It is bound to submit to the limitations
of general translation. Nevertheless as a unique type of translation, it has its own peculiarities, which
makes it adhere to some technical constraints.
3.1 Constraints on dubbing
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Three types of synchronization must be taken into account in the dubbing process: content
synchronization (agreement between the translated version of the text and the original story line), visual
synchronization or lip synchronization (harmony between the visible lip movements and the sounds that
are heard), and character synchronization (harmony between the voice of the dubbing artist and the
appearance and gestures of the actor or actress). With dubbing, the translation is covert and audience
will only hear the target language dialogue. Lip-synchronization however, may not be perfect and may
not match the non-verbal clues and mannerisms on screen. There is no change of medium in dubbing
and, ideally, the audience is completely shielded from the foreign tongue.
3.2 Constraints on subtitling
The assertion that underlies the succeeding discussion is that while all translation is necessarily
constrained, subtitling is constrained in a more intricate and complex way.
3.2.1 Time constraint
The reading speed of the “average” viewers for a text of average complexity has been proven to
range between 150-180 words per minute, i.e. between 2 1/2-3 words per second. This means that a full
two line subtitle containing 14-16 words should remain on the screen for a maximum time of something
less than 5 1/2 seconds. It should be noted that equal to the importance of retaining a full two-line
subtitle for at least 6 seconds to secure ample reading time, is the importance of keeping the same
subtitle not more than 6 seconds because this would cause automatic re-reading of the subtitle,
especially by fast readers.
3.2.2 Space constraint
Subtitles should be positioned at the lower part of the screen, so that they cover an area usually
occupied by image action which is of lesser importance to the general aesthetic appreciation of the target
film. The lowest line of the subtitles should appear at least 1/12 of the total screen height above the
bottom of the screen, so that the eye of the viewer does not have to travel a long distance towards the
lowest part of the screen to read it. Space should also be provided on the horizontal axis, so that, again,
the eye of the viewer does not have to travel a long distance along the sides of the screen in order to read
a subtitle line. To this end, image space of at least 1/12 of the total screen width should be provided to
the left of the first character and at least 1/12 of the total screen width to the right of the last character,
for each subtitle line.
3.2.3 Picture constraint
In contrast, subtitling changes the medium with a written target language(TL) version of the
dialogue appearing on the screen. Although there is no lip-synchronization, there must be some
agreement between the subtitles, the spoken source language (SL) dialogue, and the corresponding
image. The match of dialogue and picture must be retained when translating. In other words, the
appropriate subtitle must appear synchronous with the picture. Subtitles should remain as unobtrusive as
possible and not interfere with edit points in the film.

4 Detailed Analysis of Translating Strategies
4.1 Text reduction
Because of the time and space constraints, the translators frequently employ the technique of
reduction. There are mainly three different types of text reduction, namely, condensation, reductive
paraphrasing, and deletion. Condensation manages to retain both meaning and most of the stylistic
features of the original. Only the main idea and essence are translated. Reductive paraphrasing is used to
cope with a large speech volume due to fast pace. This technique translates the meaning of SL with
rather short sentences. Deletion is mainly used to deal with non-verbal content. Repetitions, filler words
and tag questions can be omitted without loss of information to the audience.
4.2 Dialect
Dialect is a kind of important means which is used by many directors in their films. Newmark once
stated (1988): usually the functions of the dialect will be: (a) to show a slang use of language; (b) to
stress social class contrasts; and more rarely (c) to indicate local cultural features. As far as the film is
concerned, the directors intend to make the characters more real and the films more believable. It is the
task of the translator to retain as many features as possible, while providing the TL with a
communicative translation. It must be remembered that viewers do not have the opportunity to re-read a
sentence or paragraph and must comprehend the subtitles quickly. To ensure intelligibility, some of the
more colorful aspects will be lost.
4.3 Cultural specific terms
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Some words, especially the cultural words have their own associative meanings which are
understandable only to their own speech community. When dealing with this kind of words, the
complete duplication of the original will definitely do harm to the TL audience’s understanding. So it
can achieve the goal of functional equivalence just to translate the associative meaning of the words.
In a subtitled film, the reader is immersed in the foreign culture by listening to the SL and seeing
unfamiliar behavior, sights, sounds and music. The subtitles therefore do not need to emphasize the
foreign aspect of the original work, rather they must act as an interpretation. They must provide a TL
version filling gaps in knowledge and make the narrative easily accessible for the audience.
4.4 Rhetorical device
I discussed that functional equivalence is as well embodied by equivalence in rhetorical meaning.
Traditionally rhetorical devices are classified into formal elements of the literary work. But in modern
literary and translation theories, they are considered as being indispensable part of meaning and function.
So it is held in translation theory that to translate rhetorical devices does not necessarily mean
duplicating the original forms. It is the conveyance of original rhetorical significance and the recreation
of the original functions that matter.

5 Conclusion
After analysis the thesis comes to the conclusion: though it is subjected to many constraints like
space and time constraints, audiovisual translation is a sub-branch of translation study as literary
translation is. The theory of functional equivalence is adaptable to audiovisual translation as well. After
having discussed many aspects of AVT, it seems there are still so many problems left untouched. This
paper analyzes the influence of functional equivalence theory to the strategies employed in subtitle
translation. This is only a tentative way. Other translation theories are yet to be explored.
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Abstract: Today the design phenomenon and the whole social situation altered in some ways. Because
the social attribute changes from production society to consumer society, the relationship between
people and material are being more and more different than in the past, corresponding, the evaluation
standard of design is also changing in consumer society. Sometimes it seems to be impossible to make
evaluation in a transcendental way. Believes and rules of design what we believed deeply in the past
seemed to be overthrown now. So in this paper, as well as analyzing the possible problems existing in
design and social state deeply, trying to find the reason of anomie of design in consumer society, I set
“good” as the standard and analyzed different layers of good design from the angle of consumer, society
and environment.
Key words: Consumer society; Design ethic; Good design; Social context

1 Introduction
American design theorist Victor Papanek ever said in his book <The Green Imperative: Natural
Design for the Real World>: think calmly of what we are designing, why we design in such way and
what will be the ultimate consequence of design intervention. These problems are the basic of ethical
thinking and will make practice more leisurely. In Papanek’s opinion, there should be a social and moral
judgment made by designer in the very long time before he or she starts designing, the judgment is the
direction of designer’s behavior. [1] The ethical value judgment of design is the most basic and important
aspect of design evaluation. Estimate for functionality, technology and economic value would positively
work only on the premise of that the design product just fit in with the values of the society.

2 Anomie of Design in Consumer Society
“There is all around us today a kind of fantastic conspicuousness of consumption and abundance,
constituted by the multiplication of objects, services and material goods, and this represents something
of a fundamental mutation in the ecology of the human species. Strictly speaking, the humans of the age
of affluence are surrounded not so much by other human beings, as they were in all previous ages, but
by objects” [2], exactly speaking, by goods. In such situation, consumption becomes the typical
connection style between people and objects as well as being a sign of people’s social status. The
atmosphere leads to gastronomy and utilitarianism, which will bring bad impact on nature and society.
From the angle of ethic, highly commercialized design is on the edge of anomie. The departure of design
ethic in consumer society concretely reflected in two aspects which concludes designer’s viewpoint and
consumer’s attitude.
Early in the 1950’s, Industrial Designer’s Society of America (IDSA) and Industrial Designer’s
Institute (IDI) had made the law seemed so parochial to define the relationship between designers,
employers, craft brothers and society that the rules of relationship between designer and client were in
large proportion of the law. Although designers had awareness of that their behavior might affect the
society, what they had done were just enhancing their design skills so as to make the product better in
function and vision. The reason why designers thought much of the relationship with client was
ultimately pursuit of benefit. It is of course rational for designers to pursue maximum benefit on the
premise of doing no harm to consumers and the society, but if the commission designers confronted with
would threaten the environment and rules of market or make bad influence on social consumption trend,
moral value and self-discipline must work. Excessive packaging is the typical example. The price of
moon cake may rise sharply from a few dozens of yuan to almost ten thousand yuan by advertising its
package which concerns little with moon cake itself, and this phenomenon has formed a trend which has
been getting stronger and stronger. Designers play a role as accomplice in this process. There is a
connection which contains a internal operation mechanism between designer, client(enterprise) and
society, because of the intimacy with enterprise and deficient awareness of the social attributes of their
own career, the relationship between designers and the whole society become more and more utilitarian,
this is one aspect of design anomie.
Why there exists the phenomenon of excessive packaging? Designers are also being pushed forward
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by Consumer Culture when they are creating Consumer Culture,the advent of excessive packaging is
just the reflection of blundering or even morbid consumer mentality, in consumer society,consumption is
not for subsistence any longer, the pursuit for goods connotes the possession of symbol means of
consumption, not function. Individual value is now assessed according to purchasing power.this dues to
the change of social values. with the development of science and technology, our living standard is also
improved rapidly, in the past, we have adequate resources but are short of technology, nowadays the
situation is exactly opposite, and what’s more, uncontrolled production and consumption make the
replacement of product ups to purchasing power instead of the condition of the product;the product life
cycle is not determined by its own technical parameters, nor by the product condition, whether it meets
the aesthetic trend, but depend on the spending power of product owners. More and more people tend to
buy luxury nowadays because there exists such kind of values: how much respect you gain often related
to the grade of items you use or discard. This is a distortion of the whole social values, is a misreading
of the individual demand. The reason for this phenomenon, in the final analysis, lies in that
consciousness can not keep up with the material wealth, people get lost in an over-materialized
environment, after the reform and opening up, the economy of China has leapt forward and the
consumption level in some areas caught up with the advanced western countries within only thirty years.
But this is a crash consumption state which was boosted in a short time. It lacks of cultural connotation,
because of the inferiority and the more eager to prove spending power, there appears a variety of bizarre
consumption phenomenon. no doubt, design played a role in fueling this generation of all kinds of
strange phenomenon for the sake of meeting market demand.

3 Understanding of “Good Design”
The above two aspects caused the anomie of today’s design, therefore it is necessary for us to make
judgment and self-examination on the level of ethical value. Let’s go back to what Victor Papanek said,
before the process of design, we should make a judgment of product according to social morality, but
how to make such judgment? In the first Beijing International Design Triennial hold in Beijing National
Museum in 2011, a scholar put forward a concept of “good design”. There are three ways to understand
“good design”.
First, standing in the consumer’s position, product must meets the needs as follow: 1.basic function
for use. 2.easy to use. 3.happy to use. 4.new knowledge acquired through use experience. These four
points include the demand of product function, efficacy, applicability and interesting, a good design
should explore various usage modes which are beneficial to users’(including sound ones, disabled, users
of different religions and users in different geographical and cultural environment) physical and mental
development and offer a proper,right information hint and emotional experience as well. Just like the
moon cake package we mentioned before which brings consumers the negative information, any excess
decoration will only result in function laid idle, waste of resource and the misguide of value. “A little
wind kindles, much puts out the fire”,this old saying is also suitable for design.
Second, from the angle of social development to understand “good”. Design integrates natural
objects by using culture as means of expression, in other words, design is a kind of reflection of the
social ideology, thus it can be used as a tool to analyze the value standard of the society. So, good design,
like movie and literature work, needs for content and thought in order to touch the heart, touch
consumer’s emotional memory of being a social man. Such memory refers to all kinds of psychological
feelings caused by different social relationship including the happiness of a family union, small
household affairs among neighbors, bargaining in market etc. the convenience of Internet makes the
relationship between people weak, what design needs to do is to make up such deficiency, help social
man to find back the sense of belonging. Nowadays, as the cloud computing technology rapidly
developed, more and more applies for mobile terminal are used by us, but the proportion of different
categories of those App indicates that products related to entertainment are the main point which
designers and companies pay close attention to compared to those are relevant to people’s daily life,
what can we do about this? As a behavior of social attribute, design should also shoulder the
responsibility for guiding the establishment of correct social aesthetic value. There are two explanations
about design’s responsibility in the aesthetic sense: 1. as the creation of aesthetic value, design should
bring people the experience of beauty and spiritual pleasure. 2. as the creation which embodies the
designer’s aesthetic taste and are massively produced for the community, design should have the
consciousness of guiding the public aesthetic correctly. French social psychologist Gustave Le Bon had
written in his book <The Crowd: A Study of the Popular Mind> like this: a point of view is constantly
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repeated, when it is repeated enough for a long time, it is sufficient for it to eventually become the most
solid creed[4]. Conversely, if the designer’s own aesthetic taste is of low level, items he created with this
low-level aesthetic taste will bring a vicious boot through the production of large quantities and
eventually lead the aesthetic tastes of the society towards vulgarization. Just as “Violence
Aesthetic”advocated by some people today is a kind of distorted aesthetic which has a bad influence on
social development.

Figure 1

Figure 2

The Proportion of Different Types of App Used by People1

The Proportion of Games App among Apps Newly Developed in 2011 and 2012

2

Finally, from the environment and human development dimension to understand “good”. There are
several examples, today it has been a common scene in our cities that buildings are built and demolished
again and again for urban renewal and using the fake antiques to replace the real old buildings in order
to build the urban culture, average lifespan of a building in China is much shorter than in Europe, to
acquire profit in short time, the holistic community and city districts planning is not taken into
consideration even in the beginning of design process when designing lots of building, It’s very common
that buildings are not in accordance with the holistic area not only in style but also in functionality, or
they do not correspond with the future development plan of community, that is why there exists such
phenomenon: buildings are built and pulled down again and again; another example is related to the
light pollution, in response to the initiative of city lighting, large area of light pollution is produced, now
people live in cities can even not appreciate the beautiful starry night as they can before. Immoderate
consumption and production decreased the earth’s natural resource sharply and a large amount of
garbage produced during the process of reckless design and manufacture caused irreversible damage to
the environment. We are taking out an overdraft of our future happiness to pay for the natural and social
resources waste. under such circumstances, we must design from the long-term interests mankind, and
consciously protect the natural resources, treasure the wealth of society. Of course, to create a beneficial
environment to human’s long-term survival and development, government's development policy and
related laws and regulation are also important besides the designer’s conscious effort.
1
2

Data from Usage Report of Mobile App in 2012, Beijing Network and Media Association
Data from Youmeng Statistical analysis platform: www.umeng.com

Proceedings of the 11th International Conference on Innovation & Management

Figure 3

Figure 4

·1721·

Night Scene of Chicago

Lights in the Night of Zhengzhou

4 Conclusion
Aristotle ever said: happiness is the vertex of goodness that behavior can achieve. And only practical
activities in accordance with virtue leads to happiness, the contrary is the cause of sadness[5]. “Good”is
a word belongs to ethical category, is the result of practical activities in accordance with virtue. All
behavior which answer for the value judgment standard and its result is “good”,the ultimate goal of
good is happiness.
From the preceding discussion we can see, the ethical meaning of design is just the aim of design,
design in the final analysis is for people, it concerns the existence state of life with vision. Design is a
kind of overall positive behavior, should not negatively waiting for the reality makes its choice. So, In
design activities, designers should make conscious effort from the angle of ethic to assess if their design
suits the standard of “good”. Because just like what Papanek had ever said: No matter whether the
designer is willing to ,he must stand firmly with one of his foot in the future.
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Research on Network “Opinion Leaders” Phenomenon: Empirical
Study Taking Weibo as an Example
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Abstract: This study is based on the theory about network opinion leaders, innovatively using methods
of network tracing, empirical analysis, and personal interviews to analyze and deduct the Weibo public
opinion on cases like the official Weibo of Wuhan University of Technology, the outstanding volunteer
Lang Kun’s personal Weibo and an elder man in Yuyao, Zhejiang province carrying the official on the
back. These cases can bring some related suggestions: to establish communication mechanisms to
strengthen the communication with Weibo “opinion leaders”; to create publication mechanisms to
weaken effects of asymmetric information in emergencies and to establish training mechanisms to seize
an advantageous position in the youth opinion field so as to provide information and reference for public
opinion work in universities .
Key words: Network public opinion; Weibo opinion leaders; Youth leader

1 Introduction
With the profound changes in economic reform situation and information dissemination in recent
years, especially the rapid development of new media, how to cope with public opinion of youth has
become an important and urgent task. CPC and the State Council also require that the government
affairs should be further open, the news publication system should be strengthened, and press releases
and public opinion guide should be properly coded with. Simultaneously, with the widespread use of
Twitter, the diversity of Twitter spread terminal, diversification of the channel, breadth of the receiver,
quick efficiency, and prominent effect have exacerbated the situation. The key to cope with Twitter
public opinion is the combination of public opinion evaluation, improvement of coping mechanism and
strengthening of public opinion leader. Based on this, research group selects “opinion leaders” against
Twitter as a research direction.

2 The Review of the Theory of Network “Opinion Leaders”
2.1 The review of the theory of network public opinion
The so-called public opinion is a short form of “opinions of public people”. It refers to a social
political attitude about social events’ occurrence, development and change which subjective receivers
adopt towards the objective social governors in certain social background. Network public opinion is
mostly virtual migration of reality, the internet reflection of the real events. Our concern for network
public opinion starts with an essay, Control of Internet False Information and Guidance of Network
Public Opinion, which is published on News Reporters by Guo Letian who is the general editor of
Wenzhou web. Afterwards, network public opinion research has shown a rising tendency, reaching a
peak in 2011, and network public opinion has become a popular phrase in the field of public opinion.
Internet has entered the era of WEB2.0 in which communication and interaction have become
popular words. According to The 29th Statistical Survey Report on the Internet Development in China,
released by CNNIC, the number of Twitter users in China reached 250 million by the end of December
in 2011, representing an increase of 296.0% compared with last year. It takes Twitter one year to
develop into an important application for nearly half Chinese netizens. In addition, China Social Public
Opinion and Emergency Management Report (2012), points out that newspapers, online news and
Twitter are three main channels of exposure of social hot events in 2011. The respective exposure
numbers of the three main channels are 114, 115 and 94, accounting for 24.7%, 24.9% and 20.3% in the
whole year’s significant social events. The report also points out that the most prominent one is Twitter
among the above media types, and compared with previous years, the first exposure rate has increased
from 0% to 9.3% in 2010 and 20.3% in 2011. 7 • 23 Yongwen major railway line accident in 2011, Qian
Yunhui case and ten thousand Yuan’s meal of the Red Cross were exposed by Twitter. At present, youth
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in China is faced with the complicated international and domestic situation. Public opinions break out
with many new features in fresh forms. If it is left unchecked, the influence of Twitter public opinions
will range from the healthy growth of young people to the cultivation of them.
1.2 The review of the theory of opinion leaders
The famous American pioneer in Communication, Lazarsfeld, in the People’s Choice first put
forward the concept of opinion leaders which refer to those who play some kind of influential role as an
intermediary in the process of passing media information to the social groups in 1940s. In fact, 3the
so-called opinion leaders on the Internet are reflection of opinion leaders in real world.
The openness of Internet and the anonymity of identity provide network opinion leaders with a
broad field and mouthpieces of free opinions. They affect the majority of netizens through their actions
by making use of occupied information, their own knowledge, special status, or their own technique.
The current mainstream of network opinion leaders can be divided into three categories: the theory of
intermediary, the theory of guidance, and the theory of impact. The theory of intermediary maintains
that the network opinion leader is the dissemination intermediary of network information in which he or
she is in the key position. The theory of guidance argues that the network opinion leader is an individual
or a group who can guide most netizens in the course of information dissemination and orient the trend
of opinions. The theory of impact believes that the network opinion leader is an individual or a group
that can influence the conception and attitude of netizens. Therefore we think that a network opinion
leader is an individual or a group that is able to guide online public opinions and then influence the
conception and attitude of majority of the netizens.

2 Deduction: The Evolution Law of “Opinion Leaders”on Twitter
The spread of Twitter information contains four stages in terms of time: the gestation of Twitter
information, the release of Twitter information, the spread of Twitter information and the calm stage of
Twitter information. With the stimulation of “Twitter opinion leaders” during the course of spread, the
spread area expands dramatically. Therefore the spread of Twitter information has become a critical
stage. In order to better clarify the law behind Twitter “network opinion leaders” phenomenon, we select
the case of an elder man in Yuyao, Zhejiang province carrying the official on the back and employ
methods of network tracing, empirical analysis, and personal interviews to analyze Twitter opinion
leaders so that we can provide the youth leaders with information and references.
A picture appears in CCTV “News 1+1” column of a person carrying the other on the back to avoid
being got wet. The commentary is like this: a middle-level cadre comes to the countryside to inspect the
condition of the disaster and asks the village secretary who is more than 60 years old to carry him on the
back and enter the house suffered the most. CCTV Oprah Bai Yansong criticizes the official by saying
that “shoes of the official did not get wet while his mind did”. Subsequently official Twitter of Sina
video twitters a twitter against the background of the case. It reads as follows: [Bai Yansong criticizes
the official who is carried on the back by other people] netizens point out the news recently that a leader
in Yuyao comes to the countryside to inspect floods condition, and the leader asks the village secretary
who is over sixty years old to carry him on back for fear of his high-end shoes getting wet. Bai Yansong
comments on the matter bluntly: shoes of the official did not get wet while his mind did. Twitter also
publishes the video playback address. This Twitter has been forwarded 17,635 times, been commented
6145 times and the number of fans to those who have forwarded the Twitter totals 70,547,578, which
causes an uproar on Internet and arouses widespread concern in the community for the event. We select
this Twitter as a sample, aiming to further clarify the Twitter “opinion leaders” position in Twitter
opinions so that we are able to provide reference for the guidance and cohesion of youth.
2.1 Basic situation of sina video twitter about the elder man in yuyao
After the release of this Twitter, the peak of forwarding and commenting arrives at 23:00 on
October 14, and it had been forwarded 1539 times and commented 207 times; then at 3:00 on October
15, it had been forwarded 45 times while commented only 15 times, and it calmed down gradually. The
second peak appeared at 8:00 on October 15, it had been forwarded 359 times and commented 131 times.
The third peak appeared at 22:00 on October 15th, it had been forwarded 372 times and commented 263
times. We can draw a conclusion that the outbreak of Twitter public opinion will be repeated, the peaks
of the sample Twitter’s forwarding and commenting arrive at 8 am and 22:00 pm when CCTV news are
live. Therefore, we can see that the CCTV news became the major promoter of Twitter’s forwarding and
commenting.
The total number of this Twitter’s forwarding is 17,635 times. The proportion of the first time is

·1724·

Proceedings of the 11th International Conference on Innovation & Management

61%, the second 28%, the third 7%, and the fourth is 4%. We can see from it that the first time’s
forwarding proportion is much higher, and it begins to decay gradually later. Twitter public opinions
tend to erupt after the first and the second time’s forwarding. The top three keywords forwarded are:
being watered – 2450 times, mind – 1808times, back – 991times; the last three words are: Bai Yansong
--616 times, Wang – 604 times, wear – 572 times. The number of users participating is 127 people in
50000 or over, 310 in 10000-49999, 2190 in 1000-9999 of people, 1669 in 500-999, 2933 in 200-499,
2282 in 100-199, 1586 in 50-99, and 738 in 0-49. Basically, it shows the shape of a spindle.
2.2 The analysis of key users in sina twitter about the case of the elder man in yuyao
After carding back Sina Twitter about the case of the elder man, we find that the top ten users of
forwarding are: Headlines, Sina Video, Xixia 09, Chenguo _George, Chen Shiqu, Yuyaofengyun, Zhang
Xingsheng, Jiang Lanxin, Fan Wei, Cixixinbingdanzi.
There are 6 people whose fans are more than 100,000 among these ten. The number of fans for
Headline totals more than 24,936,770, and the forwarding number have reached 3929. We can see that
Twitter opinion leaders in the case have played a significant role. The key users who have aroused the
interest of their fans to forward the Twitter form two basically different opinions. On one hand, some
people believe that the matter should not be investigated deeply, and should not make a great fuss over a
trifle. For example: people who base on a video and some pictures hastily making the judgment are
those whose mind are really watered. // @ Headline News: forwarding Twitter; On the other hand,
others think that this is too bureaucratic, and should be seriously dealt with, strictly investigated. For
example: what makes us cross is the government official whose mind has been watered. It is just like a
black sheep [Angry] // @ Headline News: forward Twitter. It can be said that the key users have guided
and influenced the tendency of the public opinions and the majority of Internet users’ perception and
attitude.

4 Conclusion: The Guiding Solutions to Twitter “Opinion Leaders”
After the deduction of the Twitter public opinion about the case of the elder man in Yuyao, we find
that, compared with the “opinion leaders” in traditional media, Twitter “opinion leaders” has a short
duration of influence but a strong explosion. The period of duration is often associated with the
development of fierce case. The number of fans is not the decisive factor that decides the influence
while the key point and the focus of information are. We build the guiding solution to the current Twitter
“opinion leaders” from the perspective of communicating, releasing, and establishing of fostered
mechanisms.
4.1 Establish a communication mechanism to strengthen communication with the twitter “opinion
leaders”
Firstly, the Communist Youth League had better establish a communication mechanism, and
continue to strengthen the communication and information exchange with Twitter “opinion leaders”.
Twitter “opinion leaders” should also receive media literacy education. What is more, the Communist
Youth League should also strengthen their awareness of the law, and guide them to realize that the
network behavior is also regulated by law; strengthen their ability to identify and select the mainstream
culture, strengthen their ability to resist illegal information. Secondly, Twitter “opinion leaders”
repository should be established according to different types of Twitter “opinion leaders” so as to give
full play to their role in guiding young people so that they send the strongest voice of the Communist
Youth League at the right occasion.
4.2 Establish a release mechanism to weaken effects of asymmetric information in emergencies
Firstly, the Communist Youth League had better establish mechanisms for information release. It
should particularly orient the sensitive information, timely make assessment of public opinion level, and
build different mechanisms for different levels of public opinion. The final results are that explicit public
opinions have plans while implicit public opinions have coping mechanisms. The formal one should
control the scope and influence of the information while the latter one should be controlled in the period
of information gestation. Secondly, we should correctly view the situation of their participation in the
explicit public opinions, and smooth channels for “opinion leaders” to participate in it. True information
should be promptly responded to Twitter “opinion leaders” so that they can timely clarify error messages,
misleading information in explicit public opinions. Particularly, it can weaken the effects of asymmetric
information in emergencies and avoid the emergence of new error messages and misleading information
and the repeating appearance of misleading information and error message to improve the transparency
of information in emergencies.

Proceedings of the 11th International Conference on Innovation & Management

·1725·

4.3 Establish a training mechanism to seize an advantageous position in the public opinion field of
Youth
The Communist Youth League had better establish a training mechanism because youth has always
been the most active group in society. The Communist Youth League has a natural advantage in uniting
the youth, it should be sensitive to find youth leaders and keep in touch with youth leaders in reality,
giving full play to their influence on the youth. To move the influence in reality to the network, we need
to know the moving law of new media, to refine and teach working methods with youth against new
media to leaders so as to strengthen their ability to use new media, to use Twitter, to be not afraid of
using Twitter, and to use it well. The Communist Youth League should be in the leading position among
the youth.
By analyzing the theory of network “opinion leaders” and deduction statistics of the case about the
elder man in Yuyao, we have clarified and found the evolution law of Twitter “opinion leaders”, and
innovatively presented guiding solutions from the perspective of communication, releasing, and training,
which will provide strong evidence for the guidance of Twitter “opinion leaders” and will lead to a new
height and open a new situation for the leading of youth public opinions.
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Abstract: University culture is the spiritual wealth accumulated in the process of the university
development. It’s the foundation of the university survival, continuation and development. With the
consistent deepening reform of higher education, the university culture brand which seems as the carrier
of university culture can promote the development and prosperity of the university by playing brand
effect. Cultivating university culture brand should firstly clarify the concept and the internal logic of the
university culture and the brand, then analysis brand positioning, brand recognition and brand
management, and finally propose the methods and ways of the university culture brand cultivation.
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1 Introduction
In recent years, with the rapid development of the market economy, many domestic scholars have
begun to pay attention to study the university brand culture. On how to shape the university culture, Zhu
Yifeng's view in the paper the Exploration of the College cultural brand building is the building of the
university culture brand has shown a situation where the lack of scientific planning, effective
management and brand awareness. Lin Guojian's view in the paper the University Brand Culture is
shaping university culture brand should start from perfecting the culture brand systems and the creating
the brand. On how to introduce the cultural brand strategy into the process of the university image
design, Tao Guoxia's view in the paper study On the brand strategy of the University image design is to
establish the ideas of the brand management strategy and enhance the competition of the university
culture brand from features positioning, strength construction, hardware, security and media support and
so on.
Teaching, scientific research, social service and cultural inheritance & innovation are the main
functions of the university. The significance of university existence lies in its cultural existence. [1] As
the important embodiment of the university history and the concept of cultivating students, the
university culture is an important carrier of condensing spiritual connotation and core values of the
university. With the deepening reform of the socialist cultural system, the university cultural should
draw support from the power of brand to enhance its influence, the talents training quality and the social
service function. Cultivating brand is currently the generally practical choice of the universities; the
university culture construction has shown the tendency of branding.

2 The Connotation of University Cultural Brand
Kant, the founder of the classical German philosophy, has said, “All knowledge requires a concept,
[2]
even if the concept is incomplete or unclear”. The logical starting points of the study are the
connotations of the university, the university cultural and the brand. Culture is an organic system which
consists of the ideas, systems and artifacts. The definition of culture in “Ci Hai” is “the sum of material
and spiritual wealth created by mankind in practice from broad sense, the spiritual production capacity
[3]
and spirit products from narrow sense”. University culture is an important part of the society culture,
has the general attribute of culture and also its own characteristics. The university culture is the sum of
material culture, spiritual culture, institutional culture and behavior culture formed in the process of
[4]
long-term educational practice. The brand manifests as a name, term, mark, and symbol which comes
from the Marketing. What we called cultural brand is comprehensive imagery of the cultural enterprises,
[5]
products and services in the visual, emotional, philosophy and value. University culture brand not
only has the general attribute of the culture, but also has its own characteristics because of the
involvement of this particular element - the university culture.
2.1 The identifiability
The university culture brand forms through overall planning and scientific design, its name, logo
and other exterior elements have unique personalities and visual impact, while its metaphorical ideas
manifest the spirit of the university and propagate the value of culture. Those will help the teachers,
students and the publics identifying the university culture brand through intuitive feelings and emotional
experience.
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2.2 The attractability
The brand is the core element which determines the attractiveness and influence of the university
culture; it’s also the main carrier disseminating the value of the university among the teachers, students
and the society. The university culture brand has high popularity and good reputation that can help “the
affected object” such as the young students having the kind of affinity and identity even the loyalty. That
makes the university culture brand play the role of the magnetic field which attracts the teachers,
students and the society to draw nourishment from the university culture.
2.3 The sociality
Not as the brand of the general culture product which aimed at maximum profit, the university
culture brand has a unique attribute that is sociality, its main task is to get good public reflection and
social evaluation. That’s determined by the social role positioning of the university. The university
culture shoulders the significant historical missions such as creating good spiritual and cultural
environment, training the qualified socialism constructor and successor, inheriting and imparting
advanced socialist culture and so on. The public attribute of the university culture has become the social
consensus.

3 The Position of the University Culture Brand
The brand position is to determine a suitable position in the market for a brand, the aim of position
is to give consumers a feeling so as to make sure that the brand can occupy a unique position in the
[6]
minds of the consumers. In my opinion, the essence of the university culture brand positioning is
analyzing what the teachers, students and the society need most on the basis of its own cultural
characteristics, connecting the university culture with the affected object by the aid of the brand.As the
first step of the brand cultivation, brand positioning is particularly important under the background of
homogeneous trend of the university culture construction.
3.1 Position the characteristics and advantages of the university culture.
With the development of reformation in higher educational system, the university culture has
shown a trend of diversified development. University culture reflects the educational philosophy,
teaching methods, organizational forms, management systems, educational goals, school spirit and style
of study and so on. There’re common features of the modern university system. While, it is well-known
that university has its own characteristics in school history, cultural traditions, professional disciplines
and connotation, disciplinary system and others, so the university culture and nurtured talents are also
deeply branded the unique imprint. These traits reflect the differences of the university on the cultural
level. The characteristics of the university are just the core and soul of the university culture brand, and
also the life sources of the culture. Thus, summarizing the characteristics of university culture is the
foundation to position the university culture brand
3.2 Position the needs of the teachers, students and society
There is a concept in the Marketing, “The brand position is not determined by the product itself,
but the needs of the consumer”. So far as the brand position of university culture is concerned, its
success is not determined by the skills but the satisfactions of the people. To the society, the university
culture is in the forefront of the social cultural development. “On the one hand, the university morality
reflects the knowledge transmission and the development process; on the other hand, it reflects the
[7]
attention to the ultimate development of human and social”. This makes the university spiritual culture
to become the most pressing needs of the community. For the university teachers and students, they are
the main carrier of the university culture who subtle impacted by the culture, including the spiritual
culture in the deep, the institutional culture in the middle and the behavior culture at the surface. From
the view of the growth and success of the young students, the university should play a greater quality
education role.

4 The Identification of University Culture Brand
The core values of the university culture and the cultural needs of the community are the driving
force cultivating the university culture brand. Furthermore, the university cultural brand should pass the
concepts of the brand culture to the target audience through specific image of the brand recognition
feature. If the brand value of the university culture is the core of affecting the university teachers and
students and the community, then, the recognition feature of the university cultural brand is the
exchange language medium of the two sides. Constructing the recognition features of the university
culture brand includes naming the brand and designing the brand image.
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4.1 The naming of the university cultural brand
As the old saying goes: “if terminology is not corrected, then what is said cannot be followed. If
what is said cannot be followed, then work cannot be accomplished.” Named to the university cultural
brand is an important way to help the university culture audience groups to identify and memory the
culture. There is nothing less than the two paths to name the brand, the one is creating an unprecedented
revolutionary brand, the other is a continuing the existing university culture brand from a historical
perspective. But no matter what way, the naming of the university cultural brand must reflect the
connotation of the university cultural heritage, the common beliefs of the university teachers and
students and the community objective cognitive. On the basis of this principle, the name of the
university culture brand should be designed simple and neat, unique and innovative, strong affinity
following the concepts of easy-to-read, easy to remember, easy to understand and easy to pass. In the
longer term, the awareness of intellectual property rights can be introduced into the naming process of
the university culture brand in accordance with the relevant requirements of the intellectual property
law.
4.2 The image design of the university cultural brand
The image design of the university culture brand is an effective way to identify the brands, is a
dominant way of university teachers, students and community to aware the brand, and is a powerful tool
to build the core competitiveness of the brand. The image design should have a strategic plan, uphold
the long-term principle and follow the objective laws of history. The brand image of the university
culture is an important carrier of the soft power of university culture, the external identity principle
should be considered in the design process. That because, as important explicit logo, once the birth of
the brand image that will affect all levels of cultural education and innovation. A successful image
design can help to achieve the advantages of university culture superposition and benefit to improve the
reputation and popularity of the university.

5 The Standardized Management of the University Culture Brand
Brand building is a dynamic process that requires continuous improved development. The
university culture brand can’t be cultivated once and for all, that because the university culture is always
in the state of moving forward which needs the brand timely follow-up. The efficient brand management
is an important guarantee for the sustainable development of the university cultural activities. The
management includes standardization, institutionalization and legalization.
5.1 The standardization management
To standardize the management organization of the university culture brand is to cultivate the
cultural core of management team from the organizational structure, human resources, and the rights and
responsibilities. At the macro level, to establish an organization this is responsible for brand strategy
planning, coordination and assessment feedback; at the micro level, the teachers, students can be the
university culture folk messengers. The propaganda departments of the party committees can be the key
institutions to management the university culture brand. This is not only conducive to the integration of
the university culture resources, but also can help the department to effectively deal with the incident or
negative impact.
5.2 The institutionalization management
The standardization is the premise of the brand management of university culture. In the brand
management process, the primary goal is to formulate long-term plans, then form normative system.
Dividing the plan of cultural development and brand building into specific tasks, such as the educational
philosophy and the value system- the deep building of the spiritual culture ; the rules and the
regulations- the middle building of the institutional culture; the campus cultural activities and the
environmental planning-the external building of the material culture. In addition, the institutionalization
management should implement assessment methods and to clear the division of functions and
responsible objects.
5.3 The legalization management
In essence, protecting the culture brand is to protect the intellectual property of the brand, which is
trademark, patent, trade secrets, domain names and other intellectual property protection of the cultural
[8]
brand. There is no doubt that the university culture brand is the crystallization of the educational
philosophy and university values. In the environment of China’s socialist legal system, it’s very
important for activating the university creation to establish the legal awareness of culture brand
protection and optimize the allocation of social resources. The culture brand is part of the University
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intangible assets as the names, trademarks. There are two main methods to protect the brand, one is
introducing the brand to the scope of legal protection, that’s called active protection, and the other is
using legal weapons when there has been an infringement of the rights, that’s called passive protection.
Active protection is an important manifestation of the university culture brand protection, such as
registering trademark of culture brand.

6 Conclusions
As the important carrier, the university culture brand is an effective interactive path connecting
university, students, teachers and the social. The author thinks that the university culture brand is the
practice of the brand theory in the university culture construction and the organic integration of the
spiritual cultural, institutional and material culture, which based on the basic characteristics and the
essential attribute of university culture.
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Abstract: University graduates is a kind of important human resources and it is the key to promote
social development and progress. Based on the analysis of university graduates “Ant Tribe”
community’s status quo, the research has made a deep analysis of deep level reasons of the “ant tribe”’s
existence. What’s more, the improving measure to help university graduates out of the “ant tribe”
predicament are put forward from three dimensions of the ants themselves, the government and the
colleges and universities, which has a certain theoretical and practical significance.
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1 Introduction
In recent years, the “ant tribe” phenomenon has aroused attention from all walks of life, and their
living conditions are worrying. University graduates was favored, but now are reduced to “ants”,
struggling in the big cities and the dilemma. “Ant tribe” was called another group of China after farmers,
migrant workers, laid-off workers, which has the characteristics of intellectual, smaller, group. This is a
new vulnerable groups which can not be ignored, which are the university graduates who had just
entered the society. It is also a group of low-income. With China's social urbanization, population
structure change, labor market transition, the higher education system reform and a series of structural
factors change, more and more college graduates attend to choose jobs in big cities. Combined with 08
year financial crisis, the number of “ants” present a sharp increase trend in recent years.
While, college graduates is the youth of our country power, and is one of the important human
resources needed for social development and progress. Therefore, it has a very important theoretical and
practical significance to analyze and grasp the status quo of current university graduates ”Ant tribe”, to
make a deep analysis of the reasons of its existence, and thus to put forward improving measures to help
college graduates out of "ant tribe" dilemma.

2 The Status Quo of University Graduates “Ant Tribe” Community
2.1 Psychological sub-health
“Ant tribe” are generally just university graduates, who have to undergo the transition of the role,
namely people turn to the society by the students. And in the process of the transition, because of its
high self expectation and strong self-esteem, these groups are more eager to obtain social recognition
and support. But social reality often is, “ant tribe” with lofty ideal to big cities, expect to achieve their
goals in life and social value, but process of struggle is harder and harder. For example, unsuitable
profession, unsatisfactory jobs, low wages, interpersonal tension and so on. The huge gap between
ideals and reality lead them in the constantly changing jobs, constantly absorb new learning and
recruitment information, with high nervous condition in spirit, and can not find a sense of belonging.
Such a number of factors, will lead to their dissatisfaction with society or dislike negative emotions, and
if this kind of mood will not be able to get relief, well then will seriously influence their mental health.
2.2 Low levels of career satisfaction
The contradiction between development of capital-intensive industries and labor demand makes it
harder to university graduates to find a job. In recent years, China vigorously advocates the development
of advanced technology and capital intensive industry, and capital-intensive industry with the
investment of capital, technology as the main characteristics, not emphasis on large amount of the labor
force, to a certain extent, is a rejection of the labor force. But urban handicraft industry, catering industry,
service industry also has the very big development space, because traditional things are difficult to
change, so the “ant tribe” university graduates can only get more low-end jobs in big cities. However,
the “ant tribe” most come from the countryside, all hope that they can get a job with a considerable level
of wages through their own efforts in return for their parents and family. Therefore, college graduates
“ant tribe”’s job satisfaction is generally at low levels, and their satisfaction to their current payment,
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occupational prestige, work stability, job stabilization and job prospects five aspects are unsatisfactory,
which leads to the situation of constantly changing jobs, bad work stability, basically unemployed or
underemployed.
2.3 Low levels of life quality
Low quality of life of “ant tribe” mainly embodied in two aspects: low wages and high costs of
living. First, the income levels of undergraduate are low, the average monthly salary of which is only
less than 2000 yuan. Second, the “ant tribe” are mostly concentrated in beijing, shanghai, guangzhou,
and other big cities of China, and the living standards of these cities generally on the high side,
including higher mortgage, high rent, high consumption level and so on. For “ant tribe”, therefore, the
salary will be mainly used for “live” and “food”. And they are all have the responsibility to show filial
obedience parents, therefore, they have to put part of the salary to send home every month. Therefore,
in order to minimize the consumption of life, they will choose the apartment or live in relatively far
away from the city’s urban and rural junction, and also they will have few recreational activities.
Therefore, in general, the life quality of "ant tribe" is low.

3 The Reason Analysis for the Existence of the College Graduates “Ant Tribe”
Community
3.1 The reason of the “ant tribe” itself
The influence of traditional concept of employment. By the influence of the traditional
employment concept, many graduates tend to go to the economic developed area, to enter state-owned
enterprises, administrative institutions with a complete social security system, salary and welfare
treatment. In addition, combined with its own elite “complex”, the most reluctant to go to the remote
areas and grassroots, which leads to the occurring of job vacancies and unemployment together. As the
main body of employment, university graduates’ employment concept transformation lag behind the
development of social political and economic changes, without right employment orientation, and with
high expectations. Firstly, the lack of correct greatly. They are too pursuit of material treatment and
living conditions; Secondly, the lack of accurate positioning. They can not grasp well best integration of
their own actual conditions with unit of choose and employ persons requirements when choosing a
career;Thirdly, the lack of the concept of “employment first, selection second; survive first, development
second”. Their awareness of flexible employment, self-employment consciousness is limited.
Over a longer period of time, China’s college graduates will remain to act the basic stability,
economic benefits, regional selection and expectations of future development opportunities as a
mainstream career motivation, which will still lead to college students’ employment concept of choosing
to stay in the big city employment entrenched, but wrongly estimated the own advantages and the fierce
competition in the market.
3.2 The reason of the social system
The contradiction between the enrollment expansion of colleges and universities with limited
demand. Large-scale enrollment expansion of colleges and universities in our country since 1999, the
university education develop too fast, number of students is growing sharply, and difficult employment
problem of college students is also rising as a serious social problem. The contradiction between the
continuous scale of higher education expansion and the limited market demand growth cause that
labor market supply of college graduates is greater than quantity demanded, and then lead to the
emergence of the “ant tribe” problem.
China’s economic development is not balanced. Because of Chinese economic system reform and
policy guidance, gap between the regions, between cities and between rural and urban areas is gradually
widening large, and medium-sized cities has the relative superiority of economic conditions and social
environment. First open areas and southeastern coastal areas develop rapidly, the midwest areas develop
slowly and economically backward. The gap of regional economic devel opment is too large. And it is
the root reason for college graduates to choose a job in the large and medium-sized cities. Only if the
huge gap between regions , between cities and between rural and urban areas is still existence, will the
phenomenon of “ant tribe” in large and medium-sized cities continue. However, the more university
graduates, the more people blindly into the city, and then big cities can’t absorb so many elite labor,
thus the value of college graduates is becoming more and more low.
3.3 The reason of the college education
The contradiction between the education system and the market demand. The contradiction
between supply and demand of professional is outstanding, which lead the university graduates’s own
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quality limited, resulting difficult employment in a large number of university students. The essence of
university graduates' employment problem is a lot of economy and society needs people with a certain
theoretical knowledge and familiar with a type of talents and skills of practice operation, but the reality
of human capital supply does not match with the demand structure. From the perspective of colleges and
universities, causes for such situation mainly includes: blind expansion led to the decrease of the quality
of the graduates; professional settings of colleges and universities are not match with the actual
conditions of social and economic development.

Figure 1

Existing Reasons and Improving Measures of University Graduates “Ant Tribe”

4 Improving Measures for University Graduates to Get Rid of the “Ant Tribe”
Predicament
4.1 Improving measures from the university graduates
To set up correct concept of employment. College students have to evaluate their own greatly
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reflection, to be a practical and feasible employment orientation. If college graduates want to seek
development, then they should hold a right attitude, try to improve their competitive strength, and
formulate feasible career planning. The job doesn't have to choose first-tier cities. College students
should open eyes and pay attention to some second-tier and third-tier cities and the development of new
countryside, and give thenselves more choice, then more conducive to self actualization.
To improve their comprehensive quality. University graduates should constantly improve their
employment ability and professional skills, broaden horizons, to make their own quality to meet market
demand. University graduates themselves should take the initiative to grasp the job market, accurate
positioning, and improve their own comprehensive qualities;Graduates should take the initiative to grasp
the relevant information through various channels, combining its own characteristics, to improve their
employment; Graduates should recognize the fact that higher education is just one aspect for them to
enhance their strength in social competition and to gain a better job opportunitie.
4.2 Improving measures from the government’s policy
As a whole social and economic development, reducing the gap between regions and between
urban and rural areas. First, the government should give more policy support to second-tier and third-tier
cities to promote the benign development of social economy, to the rational allocation of resources, and
to promote reasonable divergence of college graduates. Second, the government needs to implement a
series of industry revitalization plan, so as to further the development of the adjustment and optimization
of economic structure layout. Third, the local government should actively explore and implement some
effective system of social security, housing, etc, to help graduates improve the employment quality and
the living conditions.
To consummatethe system of college graduates, and put the college graduates into the social
security system. The vast majority of new employment of university graduates are faced with the severe
housing problem. So, the high housing prices and high rent in big cities make it more compounded for
the survival status of college graduates. Government should introduce policies to guide rational
development of low-rent apartments, and put the housing of college graduates within the housing
security system, then to give graduated college students basic survival conditions.
4.3 Improving measures from the college education
Improve the quality of university education, to make the university major setting combined with
market demand. First, strictly control the enrollment scale. To do the professional settings according to
the development of the market economy demand, and to improve the teaching quality of education.
Second, do the university curriculum system reform under the guidance of market demand. The college
can promot the connotative development of higher education from the enrollment system, the system of
graduate education to improve the employment of university graduates. Again, do early career planning
for college students, which can make students fully understand its advantages and disadvantages of
digital career goals, to perfect the related knowledge reserve as soon as possible according to actual
condition, and to lay the foundation for the smooth employment.
In addition, the colleges and universities can also improve college students’ entrepreneurship
through the entrepreneurship education; The colleges and universities can encourage university students
career in different industries, different configuration; The colleges and universities can increase
employment market research work to provide adequate employment information for college students;
The colleges and universities can establish relations of cooperation between government, universities
and enterprises, to promote college students' employment ability.

5 Conclusion
To help college graduates to get rid of the “ant tribe” dilemma, not only can solve the employment
problem of college students themselves, also can effectively promote the social development and
progress. The “ant tribe” community’s status quo in China mainly includes the psychological sub-health,
low levels of career satisfaction and low levels of life quality three aspects. And the incorrect
employment concept of the “ant tribe” itself, the contradiction between the expansion of colleges and
universities and the market demand, unbalanced economic development, the contradiction between the
college education system and the market demand are the main causes of the “ant tribe” groups’ existence.
To solve these problems, in order to help college graduates to get rid of the “ant tribe”, we should targete
from the three aspects, including help university graduates to set up the correct choosing employment
concept to improve their comprehensive quality;Reducing the gap between regions and between urban
and rural areas, and consummating the system of university graduates; Combining university major
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setting with market demand, and improving college students' entrepreneurial ability by entrepreneurship
education, etc.
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Abstract: Social identity is gradually constructed in the process of social context change. Youth identity
in the network times has changed. This paper analyzes these changes including the basic conditions of
identity, the structural strength of identity, and the dominant factors of identity. At the same time, it
probes many predicaments of youth identity in the network times. There is tension between the virtual
identity and reality identity of youth; youth social identity is uncertain; youth social identity is facing the
increasing resistance and youth social identity faces with the converting fields. This paper puts forward
the strategies of improving the youth social identity in network times, which includes clearing the
adaptation goal of social identity, guiding the youth to understand the network scientifically and to use
the network properly, and to lead the youth with the social core value system
Key words: Network Times; Social Identity; Identity Dilemma; Adaptation

1 Introduction
Construction of social identity is based on certain historical conditions and social identity changes
will occur with changing social structure. Social identity cannot be completely independent play the
stable and lasting role; it needs the support of some of the basic structure of society. Custer(2003)
believed that the material of identity construction comes from history, geography, biology, production
and reproduction system, collective memory and personal fantasies and power and religious revelation.
He believed that situation identity in the new network has been defined distinct meanings compared
with tradition sociology, that is to say, identity is the source of human meaning and experience. Identity
is the process of constructing significance on the basis of cultural traits or related a set of cultural traits.
For specific individuals or groups, it may have multiple identities. The identity of network society will
be the true meaning of social identity because individual identities join and become the group
recognition or collective identity in network society. Duan yongcao(2009) proposed that the fragmented
bodies in network cyberspace no longer believe a uniform or universal rational principles, they focus on
the individual 's emotional presence, the communication between people gradually beyond universal
rational logic and carry emotional “ knowing ” communication. Bargh and McKenna((2004) said that
self-consciousness of members of society has awakened in network era. They are no longer passively
existed in their own level and position of social life, make their own assessment and requirements of the
existence of social status, resource allocation and development trend, which is an active construction
identity. Compared with face to face interaction, Internet communication is relative anonymity and
safety, so people can spend more on online communities to generate new identity.

2 The Changes of Social Identity of Youth in Network Times
The social identity of youth constructs gradually in the change process of social context. With the
advent of network times, the context of youth social identity has changed. Therefore, youth social
identity not only depends on the total community structural, but also need to consider the individual
interests needs and expressions of young people.
2.1 The basic conditions of youth social identity have changed
The basic conditions of social identity refer to the basic carriers to construct the social identity of
social members, such as spatial, linguistic, cultural, situational definitions. Relatively realistic
interaction, the social of interactive weakens between young internet users in network times, the
influence of social status and other factors behind the interactive decreased, the basic conditions of the
original identity occurred changes .
2.1.1 The time-space of identity changes
The basis condition of social identity in real society is face to face interaction; time and space are
two important variables of social identity. With the rise of the network society, the foundation of social
identity has undergone changes, the concept of time and space changes. In the mobile networks world,
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the historical heritage is the foundation of re-constructing meaning, reassembled image and give
meaning again. The youth social identity breaks the traditional sense of space in the network society, the
concept of real-time is no longer prominent, but the memory of the last time is more important.
2.1.2 The bases of identity changes
The real social identity is from a common geographical space groups which have a common
language and the same regional culture which is easy to form a regional community. In contrast to, the
network cyberspace is a community between “imagine” and “existence”. Because the boundaries
between the traditional physical world and the spiritual space increasingly blurs in network, the
community members have no physical happened after coming into the network cyberspace, but people
can communicate with others in mind. Thus, the identity of the community members in network
cyberspace does not come from a common area and common ethnic as in the real world. The common
interests and demand will enhance identity of social members and gather in a network space area.
2.1.3 The situational conditions of identity changes
The self-identity and social identity in network society is constructed which need a certain context
conditions. Due to differences in cultural backgrounds and different social status of society members,
they will also have the differences in situational definition of identity. Thus, the identity of society
members comes from the context definition and sense experience. The identity of the network society is
a superposition and combination of multiple identities which includes both self-identity of the reality
and social identity, but also includes virtual self-identity and social identity of network world.
2.2 The structural strength of youth social identity had changed
The structural strength of social identity refers to influence factors in the process of identity
construction, such as status, power and so on.
2.2.1 The personal identity is hidden
In reality, the personal identity is an important force for social identity. The interaction between
society members is achieved by the identification and positioning which to some extent affects the range
and depth interpersonal communication. Because people do not understand each other's identity, they are
lack of insecurity and identity. In the interactive process of the network society, the community members
cannot know the real image of each other whose gender, education, occupation and political status is not
recognized and confirmed, the true identity of the individual is hidden. Therefore, the identity
interaction in the network society is subverted and relieved. At the same time, because of no personal
identity limitation, network users can expand the scope of exchanges, increase the depth of
communication. Young Internet users can expand the relationships in reality and build relationships with
others through the network platform. In reality, the social identity is based on the known personal
identity and under the premise of role identity. But because the communication is mainly through the
network name and nickname; even some personal information is fictional, the personal identity is virtual
in the network society. Therefore, the role confirmation and identity determination of the network
society is mainly through network communication, from language, psychological and other factors to
infer the identity of others, which is with a certain degree of difficulty.
2.2.2 The ability to grasp the situation of identity body has changed
Social identity is the results of grasping, interpretation and re-construction the whole social context
of the identity body. Young individuals may release and upgrade the ability to reflect and criticize in
network because cyberspace provides a platform for expression of liberalization. In a networked space,
social context for young people have changed, in which virtual and reality are intertwined, and Western
and Eastern cultures are collided, diverse ideas and cultures constitute a complex social context.
Therefor the process of youth social identity is facing with the choice test, and multivariate differences
strengthen the personal reflection and critical consciousness.
2.2.3The power structure of social identity has changed
In the network society, the power of information does not lie in some power entities, but lie in the
reorganization and acceptation of society members. As the virtual and equality of the network, the
members at the bottom of the social have an information right, and have a valid form and a convenient
way of expression power. In reality, the transfer of information to follow top-down operation logic, but
in the network age, the main message of power has changed; each user can become a master and a
publisher on information power. The information power of Internet users, especial the young Internet
users, directly affects the performance of social policy which becomes the bottom-up information power.
In the process of information dissemination, the young Internet users gradually form a consensus and
recognition on a social phenomenon.
2.3 The dominant factors of youth social identity have transferred
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The dominant factor of identity refers to the determining strength of youth in the process of social
identity, such as trust, faith and collective consciousness.
2.3.1 The role of trust in identity has been deconstructed
Trust is one of the leading factors of social identity. The society members in the same social class
which have the same region, share a common belief, use the same language, share the same values, have
a common life experiences, will combine closely to produce the collective consciousness which brings
about mutual trust and generates the social identity, and further produces the collective behavior to
safeguard the group interests. Therefor trust will promote the generation of identity which enhances each
other’s confidence. But it is difficult to establish trust because of the virtual of network and the
decentralization of social responsibility.
2.3.2 The collective consciousness in identity has been declined
The dominant factor in the reality of social identity is the collective consciousness which generated
based on common experience with a certain emotional foundation. Whatever the young Internet users
may make use of network tools, their network activities inevitably take their disposable time in real life,
which they will alienate interpersonal interaction and reduce social participation, so the collective
consciousness based on emotion may be declined.
2.3.3 The background of role played in identity is forward
When a person plays a role, he undoubtedly would like to ask the audience to remember his image
in front of people. In the Internet age, the youth always make efforts to play a dual role in the process of
self-identification: one is the role of the real world to follow certain social norms, the other is the role of
the network society which is weak in social norms, but also need to wear a mask, such as QQ nickname,
game nickname, social networks group identity, and so on, there are few users plainly marking his real
name. Because the cyberspace can be seen the backstage of the social reality in a way, the youth may
mask to express self in reality, while once entering the cyberspace, they enter the backstage life to
escape others in the social reality.
2.3.4 The interpersonal relationships have changed.
In the traditional society, the information dissemination and the interests’ expression of the
individual must be reviewed, edited and checked, while the interests’ expression of Internet users has
broken in the Internet age. At the same time, the human interaction is to communicate through “I” and
“you” relationship in most cases in the traditional society, and less likely to involve the relationship
between “I” and “others”. However, this situation had changed in the online world where strangers close
to everyone. The social groups recognize the differences and the uniqueness of other groups to build
their own community.

3 The Dilemma of Youth Social Identity in Network Times
In the society with strong liquidity and uncertainty, if the social welfare support system can provide
the basic life and development protection for society member, different society members will form
stable and harmonious ties to enhance social and national identity. Nowadays, the society is pluralistic
society with interests’ fragmentation in China. If the social welfare system cannot penetrate into the
whole social fabric, there will form a gap between different interest groups and generate social identity
dilemma. Currently, there is a big difference in social welfare support between young people within and
outside the system, so youth identity may face difficulties in network times. Network virtual interaction
leads to self-identity dilemma, mainly: the separation of self and reality virtual personality; the
separation of self and social relationships and the separation of self and the human quality. The youth
social identity is a pluralistic identity of network society, social reality, virtual self, the real self-identity
in network times. Because the multiple identity standards collide, youth social identity emerged
predicament.
3.1 There is tension between virtual identity and reality identity for the youth in network times
Social identity of the Internet age is based on distinguishing reality self and virtual self, and real
world and the network society whose boundaries often changes, shows pluralistic features and identity
reference standards are often changed. In the course of life, the young Internet users are facing double
press from network and reality society, adhering to the multiple roles between network social groups and
reality social groups. But because the norms and orders are different in the network society and the
reality society, the network social groups and the reality social groups have differences, which lead to
inevitably generate tension for young Internet users between virtual identity and reality identity. In
cyberspace, because young Internet users have not face to face interaction with body absent and lower
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social presence, mutual emotional identity between them will be reduced. In the interaction process,
they paid more attention to the information itself and communicate more freely and more depersonalized,
but also the social norms is not so important that their binding is reduced, so the social context
exchanges between interaction subjects. The young Internet users are self-centered, information-centric,
rather than the social context outside information is ignored, which leads to mutual emotional identity
are getting down.
3.2 There is uncertainty among youth social identity in network times
The social mobility is growing with globalization and networking, and social borders have
gradually been eroded, which space is no longer a distinct geographical basis of social identity. For
individuals in the vastness space and the frequent moving world, it is difficult to find fixed positions, but
they are desire the feeling of home in heart, which leads to uncertainty for the youth social identity in
the flowing times and space. The youth in network times is a unity of multi social group identity or
qualifications, who are in real social relations and cruises in virtual relationships. At the same time, the
reality social relations and virtual relationships may be split or inconsistent. In Internet age, the
construction of social identity of young Internet users is not from individual thought, but from the
individual interaction with others, namely social relations. The youth construct self-identity and social
identity by joining the virtual and reality social relations. Needless to say, due to the youth hovering
between reality and networks where the space and time always switches, their self-identity have more
blurred boundaries and more increasing resistance for the youth social identity. Sometimes, it is too late
to move from virtual to reality because the youth confuse their social role-playing.
3.3 There is increasing resistance for youth social identity in network times
The stronger social mobility, the more psychological reconstruction and identity society members
need. In network age society members are living in uncertainty and in two different living conditions
between virtual and reality, the social structure shows a diffusion trend. Social identity of the Internet
age is based on the joint of reality identity, cyberspace identity and future ownership identity, so there
are more complex than the original social identity and social integration is greater difficult. The youth of
the Internet age has two different system of speaking: realistic language and network language. They
must be master the network language, understand differences between the reality and virtual language,
comprehend the characteristics of the network subculture, obey the network order and norms, and
cannot judge the network social by that of the reality social. Otherwise, their behaviors in the network
are so impropriety that other users may not agree, so they cannot survive in a network environment.
3.4 There is switched field for youth social identity in network times
Internet provides the anonymous field beyond face to face interaction for young users, Internet has
opened up a field of social space to listen to music, to play games and other leisure, to communicate and
express their demands. The network combines both the daily life of young people, but also to expand
their outside living space. In the cyberspace, young Internet users not only maintain and continue their
interaction in the real world, but also can develop new and social interactions between strangers. The
Internet provides a self-presentation field which is entirely different behavioral activity field from the
reality human society, so it may make new time and space, political values and culture for young users.
Because the kind of cyberspace’s structural characteristics leads to the detach of physical space and
social space , the role of the physical space in the network behavior is weakened, young Internet users
will be more open, show self-presentation more free to in the network cyberspace, and preformat more
diversification and more uncertain. In cyberspace, interpersonal ties may emerge conversion.
“Sometimes he did not know who he is?” The network for young users provides a private field
expression. In reality, the private topic is limited in specific groups, while in cyberspace, the boundaries
between private and public space began to blur, the youth Internet users bring individual emotions,
feelings of private topic into the network communication, because whose discussions is no longer link to
common presence together. The network provides a new support bond for social ties of young users
where the common interests are becoming the bond of network social relations. The network
communication for is no longer the way to obtain resources and benefits for young Internet users, but to
pursuit the pleasure interaction itself.

4 The Improvement Strategies of Youth Social Identity in Network Times
Because the youth lack of information discriminative and filtering capabilities when facing the new
situation and new environment, they will generate maladjustment and social identity dilemma in
networking situations. Therefore, it is important for the youth social identity to enhance social

Proceedings of the 11th International Conference on Innovation & Management

·1739·

integration forces by means of reconstruction and adaptation
4.1 To clear the adaptation goals of youth social identity
The adaptation goals of youth social identity may target to the following aspects: how to become a
social reality qualified young in the reality society with the center of the reality self-identity, group
identity, social identity and mainstream values identity; how to become qualified users in the network
society and to comply with the network society orders.
4.2 To guide the youth to understand scientifically the network
It is basic to scientific understand the Internet network for the reconstruction the youth social
identity in network environment. First, it is necessary to clarify the differences and connections between
the network society and the reality society. The network society is extension and expansion of the real
world, while the problems in the social network root in real life. Second, it is important to recognize that
the network is a social context. Both reality society and network social are the objective existing
structure. The virtual self-identity is refraction and reflection of the reality self-identity and can always
find its own shadow in the reality. The network social identity to some extent reflects the significance of
reality social reality which impacts on the reality social identity and restricts the network social identity.
Different social experience, knowledge and specific life situations difference will result in that the youth
social identity is different.
4.3 To guide the youth to make use of the network properly
Because Internet is a double-edged sword, the key is how to use it. First, it is important to allocate
reasonable of network time. Network usage time is positively correlated with the degree of youth social
identity. If the network using time is shorter, especially in the initial phase of the network, the youth’s
network awareness is so low that they cannot correctly handle the relationship between the network and
the reality and find the correct positioning themselves in the network society. The longer the network
uses, the higher the degree of youth social identity. Second, it is necessary to compliance with network
social norms and orders. It requires a certain specification and order for the healthy operation and
development of the network society. When the youth write blog, micro letters and publish comments,
they need to comply with the network rules, at the same time cannot go against the laws and regulations
and ethics of the reality social.
4.4 To lead the youth with the social core value system
The core value system is spiritual strength and ties for the national development. It is premise to
lead the youth with the social core value system for building youth social identity, which is conducive to
surmounting the predicament of youth social identity. First, the social core value system should to be
complying with the need of the youth, namely, it is described with the popularization language to
understand and see clearly for the young people, not with obscure and inscrutable theory. Second, the
social core value system should be contemporary, that is to say, the social core values can be discussed
and controverted with all kinds of diversity values. The social core value system will be accepted by the
youth gradually in a good speaking and expression ecological circumstance. Third, the publicity style of
the social core value system should be diversified. It do not stick the preach form up to bottom, while it
should conjunct with the characteristics and needs of young people, so that the social core value system
link to the learning and life of the youth.

5 Conclusion
As network cyberspace has been a new dimension, a new perspective, a new path and a new
awareness of understanding society, the network gives a new social context to study social identity. In
the network environment, people's lifestyles presents many features, such as virtual, freedom, fission
and immediacy This kind of fragmentation virtual life has triggered a series of social norms and order
problems, and challenged largely contemporary identity constitutes. Facing the new situation and new
environment, due to poor information discriminative and filtering capabilities of youth, they will
generate maladjustment and social identity dilemma in networking situations. Thus, youth social
identities will reconstruction and adaptation to enhance social integration forces.

References
[1] Manuel Custer. The Power of Identity[M]. Beijing: Social Sciences Academic Press, 2003.3-4
[2] Liu Shaojie. Social Structure Changes in the Network Times[J].Academic Monthly, 2012(10):20(In
Chinese)
[3] Duan Yongcao. Internet: the Fragmentation Survival[M].Beijing: Zhong Xing Publishing House,

·1740·

Proceedings of the 11th International Conference on Innovation & Management

2009.152 (In Chinese).
[4] John A. Bargh and Katelyn Y.A. McKenna, The Internet and Social Life[J]. Annual Review of
Psychology. 2004.5:573-590.
[5] Zheng Yuanjing. Virtual Survival[M]. Beijing: Social Sciences Academic Press, 2012.5(In Chinese) .
[6] Guo Yujin, Wang Huan. Network Sociology[M]. Beijing: China Renmin University Press,
2010.51.(In Chinese)
[7] Shao Jieliu. Social Structure Changes of the Network times[J]. Academic Monthly, 2012(10):17(In
Chinese)
[8] Zheng Suxia. Social Capital in the Internet Age——Theoretical Analysis and Empirical Study[M].
Shanghai: Fudan University Press, 2011.2(In Chinese)
[9] Kenneth Gergen. Invitation to Social Construction[M]. Beijing: Peking University Press, 2011.12.
[10] David Morley, Kevin Binns. Identity Space——Global Media, Electronic World and Cultural
Boundaries[M]. Nanjing: Nanjing University Press .Social, 2001.97-98.
[11] Li Hui. Self-identity Crisis of Network Virtual Association[J]. Social Sciences, 2004(6):84-88(In
Chinese)
[12] Adam Jowett. Network Behavioral Psychology——Virtual World and Real Life[M]. Commercial
Press, 2010.30
[13] Deng Zhiqiang. Political Consciousness Expression of Youth in the New Era[J]. Journal of Hunan
Administration College, 2013 (1): 38(In Chinese)

Proceedings of the 11th International Conference on Innovation & Management

·1741·

Concepts on Constructing a Sports Power
Huo Peng1,2, Wang Zhi1
1 School of Marxism, Wuhan University of Technology, Wuhan, P.R.China, 430070
2 Human Resources Division,North China University of Water Resources and Electric Power,
Henan, P.R.China,450045
(E-mail: huopeng@ncwu.edu.cn, 417997886@qq.com)
Abstract: Constructing a sports power is the set object of China. On the basis of the present condition,
this paper is to clarify the connotation of a sports power, analyzing the advantages and disadvantages of
the national sports system of competitive sports with regard to the transformation from a big country of
sports to a sports power. Then it puts forward some concepts in constructing a sports power, including
deepening the sports system reform, improving the national sports system, stressing school psychical
education, and promoting the coordinated development of competitive sports and mass sports so as to
improve the soft power in sports.
Key Words: Sports power; Competitive sports; Mass sports; Constructing concept

Introduction
As a special cultural form, sports play an important role in cultural exchange and could construct a
big sport union among humans. Yet under the influence of politics, economy, culture and education,
sports develop unevenly in different countries. Based on our present condition, President Hu Jintao
called on us to fulfill the transforming from a big country of sport to a sports power on the
commendation meeting of Beijing Olympic and Paralympic Events. Liu Peng, the leader of General
Sports Administration of China, reiterated the objective and the general requirements of sports power.
This paper puts forward the following concepts on constructing a sports power.

1 The Connotation of Sports Power
On the commendation meeting of Beijing Olympic and Paralympic Events, President Hu Jintao
said that China now has become a big country of sports, yet still has a long way to go to become a sports
power. Then, what is the connotation of a sports power? The relevant studies show that it has different
meanings and connotations in different historical stages.
1.1 The comprehensive strength of a sports power
The basic meaning of a sports power evolves from the concept of a big sports country to ranking
top in the Olympic Games, a big country of competitive sport, and coordinated development of
competitive sports and mass sports. It could be seen that at first a sports power mainly focused on the
one dimension of competitive sports, and then it shifted to the multi-dimensions of comprehensive
sports.1
1.1.1 On the One-dimensional Sports Power Centered on the Olympic Competition
In 1983, the Physical Culture and Sports Commission of PRC first stated the goal and targets to
build a sports power by the end of 20th century. On the 15th of April of 1986, the Physical Culture and
Sports Commission of PRC put forward its reform objectives. At the same time, the idea of sports goes
beyond economy, and competitive sports goes beyond the masses sports were highlighted. During this
period, the concept of sports power came into being, but its connotation was still not clear, and sports
power was still in the narrow sense. This narrow understanding was closely related to the political,
economic and social conditions of that time, when people had no deep understanding and improper
positioning of a sports power.
1.1.2 On the Multi-dimensional Sports Power
In 1980s, China made great progresses in sport events which showed that China had gradually
become a new sports power. But great progresses were only made in competitive sports, yet mass sports
were hindered seriously, so the coordinated development of competitive sports and mass sports became
the hot question to be addressed.2 In 1990, the National Sports Commission of Politics and Law
Department carried out a special project group to target this problem. This project put forward the
strategic thinking of coordinated development of national fitness and sports. After Beijing Olympic
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Games, people gave a second reflection on the connotation of sports power: gold medal bears no
relation with the overall level of sports, and the progresses in competitive sports could not represent the
overall development of sport. Rather, we should understand sport power in multi-dimensional concepts
and with comprehensive index.
With the development of global economic integration, international sports association becomes
wider, the scale and level of sports development has become an important symbol of social progress,
country development, it also has become an important means of international diplomacy and cultural
exchanges. Generally speaking, sports cover athletic sports, mass sports, and school sports, which
include humanized sports, physical education, sports science, sports competition, sports facilities and
other elements. In addition to the popularity of school sports and the sports industry group (the
development of sports industry, sports and cultural development), the establishment of the public sports
service system, the national quality, the number of public sports facilities open to the public and the
degree of a series of indexes, mass sports and the level of development is extremely important to judge
whether a country is a sports power. Only when this series of indexes are improved and the competitive
sport develops into a high level on such a basis, could a real sports power come true.
1.2 Sports to enhance national power
The extended meaning of sports power is to enhance the comprehensive national strength of our
country by way of sports, which is related to the social function of sports. The social function of sports
can be reflected in the culture, economy, politics, and the harmonious society. Sports can deepen the
understanding of man and nature. The unique contents and forms of sports enrich and develop the social
culture. Taking participate in physical activity has a positive effect on human physiology and
psychology, especially on the morphological structure and physiology.3
Sports can promote economic growth as sports meetings can create the economic environment. For
example, it will draw the attention of the state governments, enterprises and public to host the Olympic
Games or the international sports events. Thus, sports events get the support from big companies, and
promote local tourism, catering, transportation, communication and other related industries, which will
greatly boost the development of economy of the city or country. Sports also have a great effect on
politics. Organizing people to participate in the Olympic Games and other major sporting events help to
enhance national cohesion, to raise people's national spirits and to enhance social harmony. Hosting a
big game successfully not only contributes to a national image but also improves the national prestige.
The enhancement of the national strength is to play a subjective initiative in various aspects of sports
based on mass sports, organizing large-scale events and training high level sports athletes to form a
virtuous circle model of sports and national strength promoting each other.

2 Advantages and Disadvantages of the National System of Competitive Sports In
Constructing a Sports Power
The national system of competitive sports takes the national interests as the highest goal. In order
to fulfill the objective, we mobilize and concentrate on the national strength, carry out the highly unified
management of national institutions system, namely, the national management system, which means
competitive activities are in the charge of the nation, that is, organized and conducted by the nation
without social participation. Such a national system is a management system for the competitive sports
events and organizations, aiming to undertake some significant sports task as soon as possible on the
basis of the national strength
2.1 The positive aspects of the national competitive sports system
The national system of competitive sports is produced in the primary stage of socialist public
ownership of the means of production and in the centrally planned economic system, the greatest feature
of which is that the state exercises the unified management over the sports, taking the Sports Bureau at
all levels as the carrier of management and training by means of such sports affairs as planning
management, training, and competition to form the integrated management of three systems. This
national system ensured us to make full use of the overall national strength, assemble the most efficient
manpower, material resources and financial power to boost competitive sports, and it also ensured us to
overcome the inferior conditions of small population in sports and the weak sports foundation. In short
runs, we will realize the big leap of the competitive sports and establish our front-runner status as a
sports power in the world. The national sports system served the political function, and created favorable
external conditions for our political, economic and diplomatic development, and also expanded Chinese
influence in the world. Meanwhile, it also makes a big difference to the development of the world’s
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competitive sports. It was exactly the implement of the national system that contributed to the
development of competitive sports in China, which helped our competitive sports to make present
progress.
2.2 Disadvantages of the national competitive sports system
2.2.1 The inversion of resources allocation
The root of sports consists in mass sports rather than competitive sports. However, our national
system is completely opposite. The government uses taxes to train professional athletes, devoting major
efforts to developing competitive sports and building gymnasiums only for those athletes, thus the
public has little access to physical exercising resources. As a result, it’s hard to improve the public
health. The national sports have monopolized the social physical resources for years, making the room
for mass sports contracted and the physical market hard to expand. Meanwhile, teenagers’ time for
exercising is decreasing with the pressure of study. Even worse, schools keep decreasing physical
courses with the view that PE is of no importance, which results in the decline in physical function and
the increase in myopia rate and obesity rate. So the state should invest enough capital in the
development of international sports meeting in order to improve the public health instead of paying only
attention to developing competitive sports.
2.2.2 The waste of human resources as the retired athletes are hard to meet the society’ need
There are totally 3000 teenagers’ sports schools with almost 400,000 competitive athletes.
However, except few elites, most of these athletes can’t win honor for the country. Even if they did it, it
is hard for them to find a way out for 80% retired athletes had a hard living due to lack of education and
skills. Some of them suffered from illness or disable. With the national system, most of them went to
amateur sports school for professional training with focus on competitive skills. Finally few of them
could come out to fight for gold medals. During the training, these schools hardly cover cultural courses
and other survival skills as a result of ignorance of all-round development. After retiring, most of the
athletes can’t meet the social needs, while only a few of them could retire with fame and fortune.
Therefore it is urgent to resolve the problem of such a national system.
2.2.3 Athlete′s concept of only going for gold medal
In the 16th Asian Games China won more than 100 gold medals. But actually it is against the
Olympic spirits for athletes to consider gold medals as the only goal in worldwide competition.
Although it is not wrong to seek gold medals, we could judge an athlete by the number of the gold
medals he has won. Any athletes should be praised and rewarded if he could perform naturally and show
the world Chinese athletes’ spirit of courage and diligence. However, the truth is that athletes have
received high pressure on many events from their leaders, coaches as well as themselves. In this way,
gold medals turn into just the political achievements of sports leaders and the burden of athletes. And
we, the audience, could only see the serious faces and tears of the athletes.
China has become the second largest economic country. The commons care much more about the
development of mass sports, which could benefit them more than the gold medals in sports competition.
But some people would waste money and labor on wining gold medals rather than develop mass sports
which driving some students to give up academic learning and take part in the competitive sports. Some
people worry about the sports achievements so much that they could not eat and sleep well. Some even
cheat in sports contests, which is deeply against the moral principles and the arbitration process. So gold
medal oriented sports needs to be changed.

3 Concept on Constructing a Sports Power
3.1 Deepen the reform and improve the system
Nowadays, with the constant improvement of market economy in China, the contradictions of the
national sports system generated from the planned economy policy are increasingly obvious, as the
former sports system does not match the current sports socialization and the progress of sports course.
Thus, we have to make continuous in-depth investigation and research for the road of reforming the
sports system. The reformation requires the government to grasp the development trend from the macro
perspective, and to enact laws, regulations and policies from the micro view. Based on the condition of
our country, the main contradiction between the growing national demand for social sports and the
insufficient sports resources must be solved firstly. In the process of economic globalization, we should
also link our sports development to the world’s by learning, exchanging experience and sharing physical
resources. Only in this way could we see clearly the deficiency and disparity existing in our sports
system. To accelerate the construction of sports power, the only process now is to reform and improve
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the inherent system to solve the new problems in the development. We must emancipate our mind, seek
truth from facts, follow the scientific development outlook to build and improve a more open dynamic
sports system which match the social market economy according to our current conditions,; to feature
the system with more attraction and more emphasized integration so as to attract more social forces to
participate in it. In implementing process of the system, the government could make an attempt at
handing the administrative power over to social agencies or organizations. Hence, changing
management ideas, speeding up the government function transformation is also an important measure to
deepen reform of sports system.4
3.2 Perfect the competition-oriented sports system
In recent years, the current mode in our sports system, such as the selecting and cultivating system
of teenagers held by both provincial and municipal youth amateur sports school and the training mode of
centralize professional athletes to the provincial sports team, is still a powerful way to ensure the rapid
improvement of competitive sports. State General Sports Commission has established some national and
provincial youth training bases based on former sports schools and amateur sports schools after
attempting for years, allocates special sports funds, and centralizes a batch of experienced professional
coaches for management and training. The generalization of this method accumulates valuable
experience and enable us to keep the leading position in competitive sports, which we should continue
to promote and carry forward.
Moreover, it can be seen that competitive sports in our country has achieved a lot. But after careful
study, we find out that we are only good at our traditional events, while doing badly in some
international events (track and field, football, basketball, etc.). Since different people have different
interests in sports, to realize the general goal of mass sports, we still need to make use of the affects of
competitive sports. Only when the competitive sports develop in balance, can the interests of the mass
be aroused, and the participation be driven, thus a benign circulation would come into being. Therefore,
in order to become a sports power, we should give a priority to the development of competitive sports
with other sports system coexisting. Adhering to the national sports system is one of the methods to
maintain the advantage of competitive sports’ development in China. To keep the dominant position in
the international sports competition and realize the aim of constructing a sports power, we ought to
constantly improve the system for the near future.
3.3 Improve school sports, and combine sport with education
The physical fitness of teenagers has a lot to do with the physical quality of the whole nation, even
involves the development of the overall sports course. Yet the physique of teenagers and the sports
condition of schools are not in accordance with the goal of being a sport power. Adolescents, being the
main part of competitive sports, are getting weaker and weaker nowadays, which is mainly due to the
education system. So “fitness first” is the major guiding ideology of the reform on new courses, which
shows that our nation has paid more attention to youngster health. It is difficult to put this concept into
practice because of the contradiction between the conception of quality education in middle schools and
college educational system. In addition, the issue of education equality, like the big gaps between rural
education and urban education and the East (developed) one and the west(developing) one etc. need to
be solved. So it is urgent to deeply reform irrational education system, thoroughly implement the serious
requirement of “excellent break”“strong body”“happy sport ”, get rid of the phenomenon of “compress
PE class”, pay more attention to primary school sports, promote the mental and physical health of
students. Meanwhile, we should combine education with sports in amateur sport schools, not only
improving the physical quality but also transmitting academic knowledge, which can ensure the living
capabilities of athletes in society.
3.4 Promote coordinative development of mass sport and competitive sport
The country of mere competitive sports does not really mean a sports power. Therefore, we should
constantly reform and improve the entire sports system, while promoting the development of mass
sports, on the basis of keep competitive sports same as it did. We can see that in many areas, deficient
attendance has been paid, so the government should vigorously improve the construction of the mass
sports service system, promote the physical exercising needs by normal people. We should also increase
the mass sports investment from government, the proportion of participating in physical exercises and
the number of sports indicators from public etc., to meet the level of medium income countries and
make sports the first choice of recreation in people’s daily life. We should hold the leading role of
competitive sport orientation, so that mass sports could reach the degree of a sports power. The
coordinative development of competitive sports and mass sports could contribute to a true sports power.
3.5 Clarify the nature and usage of public sports facilities, and strengthen the construction of
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public service system of sports.
The present practice in China’s sports is to improve public sports facilities, which to a certain
extent solved the problem of the difficulty in the mass fitness, but still far less than the mass fitness
requirements. For instance, some large sports venues are still charged in high price, sports facilities are
lacking in remote areas, the using of fitness and entertainment facilities are of the low rate, and many
facilities are badly damaged, etc. So we need to clarify the nature of the public sports facilities and its
usage, to get the facilities open to the public and used with lower fees. At the same time we should
increase the intensity of financial investment, facilitate the construction of fitness facilities in rural areas,
and increase facilities for fun, doing a good job of maintenance, an ensuring people a place for fitness in
safety.
To realize sports power is the highest goal of our country in the development of sports. The key lies
in the country's emphasis on sports and the economic investment in the construction of sports public
service system, in which human power, material resources, and financial inputs play a crucial role in
making up for the weakness of the existing urban and rural sports development in our country and
improving the comprehensive competitiveness of sports power. Facing the problems of the current
sports service system policy, laws and regulations, low cost, resource allocation imbalance, the
government should make adjustments for the current sports development, strengthening the construction
of sports facilities, expanding the openness of sports resources, perfecting the construction of sports
public service system, improving the sports organizations and associations, and developing good sports
service quality of science and technology to accelerate the transformation of sports system. We ought to
strive to institutionalize service system, universalize service objects, and socialize the service
organization.5
3.6 Efforts to promote the soft power of sports
The so-called soft power of sports refers to the attraction of sports cultures, sports values, and
sports systems, as well as shaping the international rules and images, which is embodied in the
mobilization, cohesion, innovation, competitiveness, guidance force, transmissibility, attraction and
influence of sportsmanship.6 However, there are many problem in the construction of soft power of
sports, such as paying attention to hard power rather than soft power, lack of the abroad propaganda of
our sports cultures, and the disconnection between the research on the soft power and sports culture
industries, etc. As to this such problems, we need to improve the strength of the sports culture in China,
shape the image of national sports culture, Create international sports voice, and attach great importance
to the construction of soft power to enhance the value of sports powers in terms of comprehensive
strength, meanwhile, overall planning to deal with the leading role of athletic sports, the coordinated
development of mass sports and competitive sports, the relationship between sustainable development
and the relatively backward project development of Chinese competitive sports, as well as the
continuation and innovation of the national sports system.7 Only by doing so could the soft power of
sports be improved to coordinate with the development of the hard power of sports in China.

4 Conclusion
The analysis of advantages and disadvantages of The Whole Nation System and in this paper
brought forth the conclusion that there is still a process for realizing the conception of building a sports
power. We would try to accomplish the aim by following means. First of all, physical education is an
important symbol of social development and human progress and an important manifestation of the
comprehensive national strength and the degree of social civilization. Thus, it is necessary to construct
sports power into the Chinese Dream system and improve its status. Secondly, it can be realized by
improving the current Whole Nation System and promote the mass sports, competitive sports and
academic sports development in an all - round way. What’s more, to perfect the sports system also calls
on the authority’s attention to improve the sports politics, sports facilities and public service system.
Finally, we should also excavate the function of physical culture and enhance the cultural soft power of
a sports power.
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Abstract: As a linguistic device, parody usually takes advantage of some existing language forms to
convey new information. Nowadays, it is more and more widely used in different media such as
newspapers, magazines, and TV commercials. Somehow, previous studies of parody mainly focus on its
rhetoric function. Through concrete analysis and discussion of parody from the perspective of cognitive
pragmatics, the paper provides a rational foundation for both the addressers and audience in better
employment of parody and the readers in inferring the communicative intentions.
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1 Introduction
As a rhetoric device, parody usually takes advantage of some existing language forms to convey
new information. Nowadays, it is more and more widely used in different media such as newspapers,
magazines, and TV commercials. Phrase or sentence like “Give me green world, or give me yesterday”
can be seen and applied in our daily reading and life. Parody as an effective way of expression is not
only traditionally applied in literary works but also prevails in a wide range in our daily life. It has
become a pervasive form widely applied in newspapers, magazines, TV programs; moreover, more and
more parodic words with novel meanings appeared on the Internet which are popular with young people.
Parody has attracted many scholars’ interest, but the studies abroad or at home on parody generally have
concentrated on its literary use, rhetorical effects or aesthetic functions, few researches have been
conducted from cognitive perspective. So the research in terms of a conceptual-blending approach can
advance the discussion beyond the aesthetic, literary criticism and rhetorical levels, and broaden the
vision of the study.

2 Definition of Parody
As we have mentioned before, previous researches of parody show great interest in its rhetorical
functions. And there is no denial that as a popular rhetorical device, its rhetorical functions do manifest
themselves prominently in daily communication. In western academic field, the term parody can trace
its root well back to ancient Greek. In China, Chen Wangdao, first offers a formal definition to the term
“fang ni” in his seminal masterpiece An introduction to Rhetoric, which is considered as the first modern
Chinese rhetorical book. Chen (1997) claims that “parody is an intentional imitation of an established or
fixed expression for the purpose of making ridiculous or satirical effect”. After that, other scholars made
many worthwhile attempts to improve this definition. For instance, Wang Xijie (2004) in his book
Chinese Rhetoric says, “Parody is an expressive device which imitates a conventional expression
according to the needs of communication”. Xu Guozhen, an expert who devotes most of her life to
parody research, considers “parody is a figure of speech which imitates a certain expression to create a
novel one used in a special context” (Xu Guozhen, 2002).
2.1 Semantic study of parody
Semantics is the systematic study of meaning communicated through language. Though so far few
scholars have touched upon the meaning of parody, we still find some commendable attempts made by
Chinese scholars. For example, Yu Xiren and Li Yuming (1997) discussed the dual interpretations of the
deviated idioms. They classify these parodies into two types: the first type are capable of generating dual
interpretations with the help of context and source idioms, while the substitute morphemes in the
parodies cannot collocate with the rest morphemes; and in the second type, while all the substitute
morphemes in the parodies are compatible with the rest morphemes, only some of them are able to
produce dual interpretations. In the final analysis, a formula of understanding the deviated idioms,
namely, the parodies is proposed as follows: the dual interpretations of the deviated idioms are the
combination of the meaning and form of the source idioms.
2.2 Pragmatic study of parody
In recent decades, we note with satisfaction that in the research field of parody, the study approach
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or perspective employed by researchers is becoming more and more diversified. Among this great
diversification in perspectives, we find a surging and influential force: the employment of pragmatic
perspective to the study of parody. And in this great pragmatic school, researchers are putting more and
more emphasis on the pragmatic principles such as cooperative principle, relevance principle,
conversational implication, presupposed information, and the intervention of contexts in the course of
pragmatic inference of parody. Actually Simon (2000) points out that “Viewed from pragmatic
perspective, parody is actually a kind of mis-replacement of context.” In China, there have especially
been a lot of researches adopting pragmatic perspective in the field of parody. For example, Xu
Guozhen(2002) made a thorough investigation of the pragmatic motivations behind parody, focusing on
two aspects: the issue of context interference in the generation process of it and the procedure of
pragmatic inference in its interpretation. Nowadays, parody, as an intriguing linguistic phenomenon, is
attracting more and more attention from scholars of different and sometimes even interdisciplinary
backgrounds other than traditional rhetoric.
2.3 Cognitive study of parody
From late 1970s up till now, cognitive linguistics is becoming a more and more influential branch
in the big family of linguistics. The aim of cognitive linguistics is to find out the cognitive mechanism
behind our daily linguistic activities. And the ultimate goal of it is to disclose the mystery of the mind.
So at present it has become an influential linguistic perspective that deals with many linguistic
phenomena, mainly because it can afford us a deep and thorough interpretation of concerning linguistic
phenomenon. Those who have made pioneering efforts by incorporating the findings of cognitive
linguistics in the study of parody are worth mentioning here.
Xu Guozhen, the most productive Chinese scholar with an intense interest in parody related studies,
gives us many inspirations. For example, Xu Guozhen (2005.2006) made an impressive investigation
about the cognitive functions, strategies, structure and process behind “act of imitation (parody)”.
Furthermore, Xu Guozhen (2006) argues that category and prototype are two prerequisites for the
generation of parody, which also indicates that the hypertext (original text that is parodied) is the
prototype (base form) of the new form. Therefore, the interpretation of parody is mainly a cognitive
process to look for prototype and the understanding of it can’t be separated from our general
categorization ability — which enables us to see similarity in diversity, to use existing language form to
facilitate our understanding of something new. The process of parody is shown in Figure 1.
Context
Informative
intention

Categorization
Motivation

Communicative
intention

Original
expression
Parody
expression

Figure 1

Conceptual
integration

Similarity

The Process of Parody

3 Classification of Parodies
3.1 Parody on the level of phonetic similarity
It is a well-known fact that Chinese is called a “tone language”. In the Chinese sound system, every
word has a comparatively fixed tone apart from the initial consonant or vowel --- two major constituting
parts of a Chinese syllable. And this comparatively fixed tone, just like consonants or vowels, is also a
determining factor in the meaning of a word. Actually in Chinese we often find that two words, despite
the fact that they totally share the same consonants and vowels, are different words with a large meaning
discrepancy because they are simply different in their respective tones. Let us take a look at the
following examples:
1) “Phishing” Keep Luring Victims
This news refers to a form of fraud used to commit identity theft on the Internet. “Phishing” in this
headline is a phonetic imitation of “fishing”, meaning “catching fish”. By phonetic similarity, the news
reflects the way that fraudsters trawl and lure their victims through the net, rather like fishermen at sea.
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Meanwhile, the news functions as a warning for readers to protect themselves from being cheated.
2) It is time to earn X-tra money!
This is an ad for a part-time job. And it is easy for anybody who has knowledge of English to
establish the link between the word “X-tra” and the hypertext “extra”. In mathematics “X” usually
represents an unknowingly big quantity or amount of something, and here taking the cognitive context
into consideration, we can easily get the intended semantic interpretation: The part-time job being
advertised here is a marvelous chance to make a great deal of money.
And similar accounts can be made of the following ads:
3) My Goodness! My Guinness!
This is a classical advertisement for the beer---Guinness. In English-speaking countries, “My
Goodness” is a popular spoken form to express one's surprise. The word “Guinness”, the brand name of
the beer, shares the same suffix and sound with the word “goodness”, which is provided as an optimal
stimulus by the advertiser to make manifest a set of contextual assumptions to the customer.
4) Thirst come, thirst served. (an ad for Coca Cola)
The first sight of the ad reminds us of a famous old saying in English “First come, first served”
which indicates that in western society, the principle of equality and the spirit of competition are well
observed. The alteration from “first” to “thirst” is obviously evoked by the sound of the same consonant
clusters “first”, yet the creation of the whole advertisement parody is certainly evoked by the meaning
of the original saying.
5) This year, pass a beary Christmas. (An advertisement for toys)
In this parody, beary parodies the word Merry. When the consumers see beary Christmas, they will
first remember Merry Christmas and can easily have an association that if they own such kind of toys,
they can have an interesting and beary Christmas.
3.2 Parody on the level of semantic similarity
The semantic relationship widely existed between the source and parody expression. As we know
most parody expressions are created by imitating the familiar idioms and sayings which have
stereotyped forms and meanings. They have taken root in people’s long-term memory. Parody
expressions produced based on the semantic relevance change the content or the meaning of the familiar
saying and idiom for being attentive and being easily understood and accepted. For parody on the level
of semantic similarity，the hypertexts usually take the forms as familiar idioms or old sayings. Idioms or
old sayings are well-established and ready-made linguistic chunks---they are stereotyped both in the
form and meaning and they are ever ready to act as hypertext for a successful creation of parody. Due to
the fact that they are deeply rooted in people’s long-term memory, they can be easily recognized when
used as the hypertext of parody, Parody expressions produced based on the semantic relevance change
the content or the meaning of the familiar saying and idiom for being attentive and being easily
understood and accepted.
Here are some examples of parodies on the lever of semantic similarity.
6) Ugly is only skin deep
This sentence is parodied based on the old saying “beauty is only skin deep”, which means do not
judge people by their appearances, the beauty only stays on surface, which is skin-deep. This ad from an
opposite angle to convey the information: although the Volkswagen is not good-looking, its performance
is outstanding, and does not judge Volkswagen by its looking.
7) All fats are not created equal.
This news is about some kinds of fats which are better for people and advises that people need a
little fat in their diets for good health. The headline parodies the proverb “All men are created equal”.
8) Do not put off till tomorrow what can be enjoyed today.
This sentence parodies “Do not put off till tomorrow what can be done Today”, which is an old
saying persuading people not to delay doing something or to arrange to do something at a later time or
date. With only “done” replaced by “enjoyed”, the sentence acquires a quite different meaning.
9) Smelling is believing
At the sight of this headline of the news from Washington Post, one can easily see it parodying the
expression “Seeing is believing”. The news tells about the world’s smelliest and largest flower Titan
arum whose repulsive bloom attracts a thousand tourists with great interest.
3.3 Parody on the level of structure similarity
Idioms or old sayings are stereotyped not only in meaning but also in form. The outstanding
character of idioms or old sayings consists in their refined language structure. Because of its simplicity,
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it is catchy for people. This advantage is greatly absorbed in parody expressions. Most parody
expressions imitate the language structure of the original expressions with the purpose of being
remembered easily and making deep impressions on audiences. There are some examples:
10) Give me a green world, or give me yesterday
This example is the slogan of the Greenpeace groups, which parodies the famous words of Patrick
Henry: Give me liberty, or give me death. The original expression present the strong will to fight for
freedom through the refined form. The example by imitating this form expresses the determination of
eliminating pollution and preserving the ecological balance.
11) A friend in need is a friend to be avoided.
For this example, at the first sight, it seems very familiar and effective to audience, because it
parodies a very well-known old saying “a friend in need is a friend indeed”.

4 Conclusion
This paper, on the basis of previous research on parody both at home and abroad, adopts a
pragmatic and cognitive approach to parody study, mainly exploring the different types of parody with
examples and explain the cognitive mechanism behind parody. Researches based on a corpus collecting
the most up-dated data will be of more significance. We are expecting that more and more
comprehensive and profound researches concerning parody are conducted from cognitive perspective.
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Abstract: The article looks into the historical background of binding and layout design of Feng Zikai
which has great influence in the early 20th century. Under the special historical environment that book
binding has a big turning point, the article gives introduction and analysis on the form in which binding
and layout design of Feng Zikai appears and the unique artistic styles due to his special status. These
styles can be summed up as: 1, poetic, national characteristics, 2 naivety, transparent, 3 strong
decorative, unity in variety. Thus a conclusion can be made that the unique form of the binding and
layout design of Feng Zikai is related to his literature, art accomplishment, personal characteristics and
non-professional status as a professional designer. His binding and layout design can be valued as one
kind of his emotion-expressing artistic works. These peculiarities make the binding and layout design of
Feng Zikai impossible to be replicated and difficult to be intimated.
Key words: Feng Zikai; Binding design

1 Introduction
In modern history of Chinese art Feng Zikai is a master with Versatility, he has a great success in
the fields of art, music, literature, translation and education. Besides that Feng Zikai also has a great
number of book binding works, and he is a very important pioneer in the transition period of book
binding design in the early 20th century. Meanwhile his binding work owns a unique cause of formation
and exclusive feature.
The early research on Feng Zikai dated back to the 20’s of last century when ‘’Zikai Cartoon’ was
born. In the circle of his tutors and friends someone started to compose articles commenting on his
cartoon works, though these words are comments even nature of publicity, but has already touched the
key points of art of Feng Zikai, and until now some great paragraphs and sentences still are quoted by
researchers of Feng Zikai. The real academic study on Feng Zikai probably start from the year 1975
after the death of Feng Zikai, and the study focused on the fields of his life, cartoon, literature, artistic
theory, translation and religions thought but rarely journals for his art of binding. In 2006 Bi Keguan
pointed out in his article a thought about extending the fields of study on Feng Zika’ that many fields of
study on Feng Zikai were still blank or only partial was referred, and binding design was mentioned as
an example. In the late several years articles about the book binding design of Feng Zikai increased day
by day, even master thesis studied on it. Additionally the content referred to Feng Zikai increased a lot in
the journals about the book binding design of 20th century. It showed artistic achievements and the
status of binding design of Feng Zikai got widely attention and affirmation, and researcher started to
value the binding design of Feng Zikai.
The book binding of Feng Zikai appeared and became very active ranged from the 20’s to the 30’s
in 20th century, and it also was a very special period that China was under the impact of foreign culture
and started to brew big changes. Various changes permeated into all aspects of people’s life, and the
targeted group of books changed as well. Book binding started to make a shift and become active due to
the more requirements by the era. Before the industry became mature people with multi-identities were
engaged into the book binding including Lu Xun and Feng Zikai. Their binding works owned personal
characteristics with refer to their different professions.
Concerning book binding once Feng Zikai came up with his points in the binding painting cases of
Qian Juntao: book binding is beneficial for the emotion of reading, Fine binding represents for the
content of book and make readers well prepared with emotion and attitude even before starting to read.
Good binder can express book spirit into the shape and color that brings more attraction on reading the
book through making reader feeling the beauty of binding. [1]His book binding design started in the 20’s
and 30’s of 20th century when China binding book went through a period that traditional thread-bound
book began to be replaced by the modern book. The books published by Kai Ming book store caught
more attention due to the exclusive characteristics of book binding, compared to it the old commercial
press and Zhong Hua bookstore was less attractive. Feng Zikai had a deep connection with Kai Ming
bookstore, even the logo of the Kai Ming bookstore was designed by Feng Zikai who was hired by Kai
Ming bookstore at that time. Not only he published dozens of books in Kai Ming bookstore but also did
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book binding design for those who published books in the bookstore.

2 Social Background
2.1 The social environment
From the end of 19th century to the beginning of the 20th century China had went through a huge
change from external to internal under the impact of foreign culture, and the change spreads to the every
corner of people’s life. Social progressives thought about introducing western social culture which has a
core of the spirit of democracy and science concept, and they intended to waken people with the thought,
promote the national consciousness and eliminate the spiritual barrier between revolutionaries and the
people, as a result, a group of progressives made a great effort on people’s awareness of the knowledge.
Hu Shi advocated people adopting the vernacular in the new culture movement, and claimed the
abandoning the dead classical Chinese and making use of live style Chinese language. [2]Chen Duxiu
also issued the slogan of the ‘literature revolution’ in the New Youth, requiring tearing down the stale
classic literature and building the transparent social literature. In the second half of the year 1919, the
big support of the new literature spread nationally, the vernacular publication poured. The revolution
influenced the whole society as well as the intelligentsia. Several big magazines such as The East
Magazine, The Novel Monthly became the ‘vernacular’ after the 9th year of the republic of China. In
1920 it had become a fact that the vernacular replaced the classic style of the Chinese language, finally
the Education Ministry of Beiyang Government permitted the vernacular as the ‘national language’, all
national schools adopted it. Actually the vernacular movement is the beginning of the art and literature
publicity.
In this period of time the changing of Chinese social structure happened, there was a huge increase
of population of national bourgeoisie, the working class, urban bourgeoisie, freelancers and emerging
intellectuals. In the field of the ideology and culture, the western social ideologies flooded into China
including the ‘civilian education’ which emerged under the influence of the US educator Dewey’s
education thought, and the ideology claimed to transform society and save nation through the universal
education. Although the social political roiled and the economy weak, the ideology and culture shined,
people in intellectual circles had very active thought, open eye and enormous publications. With the
speedy development of the publishing and journalism the republic of China’s publishing industry
reached unprecedented scale. Meanwhile the activities of abolishing imperial examination, new form of
education, civilian education and women’s education helped the contemporary journals and books gain
more readers than the older literati.
On the other hand, the influx of foreign culture brought a large number of the translation and
introduction of foreign books. The large number of literati’s translation, the scale of introduction and
influence are unprecedented, almost all the progressive journal published the translation works, and the
number of translated and imported foreign literature were huge. After the year 1921 new literature
organization largely emerged and literary periodicals appeared all round.
Meanwhile various forces with complex background were eager to grab the control in different fields,
and the forces from different nations intended to conquer China business market, as a result, these
contributed the boom of national publishing industry, the publishing of books and journals speeded up.
2.2 Technology development and support
Every technical change is bound to impact on people's way of life. After the May fourth movement,
the influx of western technology and culture impacts on the traditional culture and contributes to the
innovation of the traditional printing technology. Western mechanized moveable type of letterpress
printing was introduced reversely into China, raised the efficiency, and reduced the labor costs.
Though China is the country who invents printing and papermaking, modern papermaking and printing
technology are out-dated at that time. The development, improvement and application of the western are
far better than China. In the early 20th century the advanced western printing technology together with
the culture, thought and science was introduced into China, the traditional thread-bound book was
gradually replaced that the book binding design went through a revolutionary change in technical
support.
The modern science and technology cut down the cost of the publishing industry, and make the
China original forms of binding book extend to a rich and broad direction.
To sum up, in this period of time Chinese graphic design is brewing a change, the design of the
newspaper and books are endowed with the requirement of new era for the wider public group.

Proceedings of the 11th International Conference on Innovation & Management

3

·1753·

Features of Binding and Layout Design of Feng Zikai

Excellent book binding works should be the unity, coordination and best match of the book content
and form of binding, additionally the works must have nice form and good, effective communication.
Feng Zikai has a similar description as the preface for the book selected artistic works of Jun Taoshu
book binding: the combination of the profound thought and perfect artistic form is a essential condition
for a fine artistic work. As the book binding is one type of art, the work need to possess the feature to be
a fine work. The book binding needs to be a symbol of the book to express the meaning of the book
content rather than the beauty of the form. It seems like the preface of a book but the binding is
expressed in the shape and color rather than preface in language and characters. It seems like when you
hear the prelude of the opera you can know the general idea of the opera. As a result great book binding
can arouse readers’ interest in reading and help the readers’ understanding of the book. [3]
For the understanding of the book, the book binding of Feng Zikai has quite an initiative. Parts of his
binding works which he finished in 20s and 30s of 20th century as well as works in his peak period are
shown in the table 1, 2, 3：
Table 1

Books Written by Feng Zikai

Title

Writer

Publisher

Year

Zikai Cartoon

Feng, Zikai

（Shanghai）literature weekly

1925．12

Common Sense of the
Music

Feng, Zikai

Introduction to Music

Feng, Zikai

Western Painting twelve
lectures

Feng, Zikai

Zikai Cartoon Collection

Feng, Zikai

Student Cartoon

Feng, Zikai

Children Cartoon

Feng, Zikai

Children life Cartoon

Feng, Zikai
Table 2

（Shanghai） Yadong library
（Shanghai）Kaiming
Bookstore
（Shanghai）Kaiming
Bookstore

1926．10

（Shanghai）literature weekly
（Shanghai）Kaiming
Bookstore
（Shanghai）Kaiming
Bookstore
（Shanghai） Children book

1925．12

Classification
Album
Literature
magazine
Literature
magazine

1926．10

Literary

1927．2

Album

1931．9

Album

1932．1

Album

1933．3

Album

Bindings for the Foreign Reading Translations

Title

Writer

Translator

Publisher

Date

Love of Marriage

[UK]Mary. Stopes

Hu, Zhongte

（Shanghai）Pu Agency

1924．8

Love Education

[Ita] Amicis

Xia, Gaizun

Quilt

[Japan]Tayama Katai

Xia, Gaizun

Kunikida Doppo
Collection

[Japan]Kunikida
Doppo

Xia, Gaizun

Sister’s Diary

[UK]Hatti

Fang,
Guangtao

The Adventures of
Pinocchio
The King of Golden
River
Two Youngster’s
tragedy

[Ita]Korodi

Xu, Tiaofu

[UK]Rosskeen

Xie, Songgao

[UK]Hardy

Fu, Donghua

Prairie Tale

[USSR]Golgi

Bajing

The Continued
Education of Love

[Ita] Amicis

Xia, Gaizun

（Shanghai） Kaiming
Bookstore
（Shanghai）
Commerical Press
（Shanghai）Literary
Weekly
（Shanghai） Kaiming
Bookstore
（Shanghai） Kaiming
Bookstore
（Shanghai） Kaiming
Bookstore
（Shanghai）Dajiang
Bookshop
（Shanghai）Commerical
Press
（Shanghai） Kaiming
Bookstore

1927．9
1927．1
1927．8
1927．8
1928．6
1928．10
1929．10
1930．11
1930．11
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Title

Table 3
Writer

Literary and Artistic Works by Others
Publisher
Year

The Admirer of Sea

Sun, Lianggong

（Shanghai）Mingzhi Press

1924．4

Our July

Yu, Pingbo

（Shanghai） Yadong library

1924．7

Trace

Zhu, Ziqing

（Shanghai） Yadong library

1924．12

Outline of Fairy Tale

Zhao, Jingshen

（Shanghai）Beixin Press

1927．7

Fairy Tale Collection

Zhao, Jingshen

Diary of A Woman
Solder

Xie, BingYin

The Dawn

Wang, Tongzhao

The Hobo Songs

Wang, Wenchuan

Little History of
China Literary

Zhao, Jingshen

Drunk

Nuo, Heizhi

Spring Rain

Lu, Jinye

（Shanghai） Kaiming
Bookstore
（Shanghai）Chuncao
Bookstore
（Shanghai）Commerical
Press
（Shanghai） Kaiming
Bookstore
（Shanghai）Guanghua Press
（Shanghai）Commerical
Press
（Shanghai） Kaiming
Bookstore

1927．9

Classification
Novel
Essay
Collection
Essay
Collection
Literary and
artistic works
Literary and
artistic works

1929．3

Novel

1930．11

Novel

1929．6
1928．1

Essay
Collection
Literary
Mangzine

1930．5

Novel

1930．5

Peotry

It is barely hard to find out these books and periodical are related to the things Feng Zikai is
engaged into such as art, literature, education and translation, and they are compliance with his character
of loving children, but he almost does not involve in other fields. Hence Feng Zikai worked on this
aspect and had a large number of works, but he is not professional graphic designer, the titles such as
painter, educator, literati or a ‘guest’ binding designer will be more reasonable for him. Although the
binding works Feng Zikai is involved with could not be precisely ‘professional’ but could deserve to be
called ‘light’, the ‘light’ roots from his profound knowledge background and the rich layers of thought
plus with enough art connation which make him able to express his binding works with his exclusive
taste by his unique art form. His binding works are based on the fully understanding of the book,
meanwhile he has his own understanding of the book and the information he intends to deliver to
readers. The original intention of the behavior of Feng Zikai binding design is depicting the emotional
feeling about the books as a person who is fond of books. To Feng Zikai who loves painting using a
familiar way to store his thought on the carrier ‘book’ is a handy thing and it is also an emotion release.
He does not engage in binding design nor make a living with binding design. Most of his design works
influenced by his thought, understanding of culture and feeling other than ‘skills’, as a result his works
have strong free temperament.
3.1 Ethnic characteristic
Parts of Feng Zikai binding works are extremely similar to his cartoon works in the aspect of using
the artistic language, even some of his cartoon works or paintings which have same painting style are
used directly for the cover of books, as a result his binding style is closely related to his painting works.
Feng Zikai speaks very highly of Japanese painter TakehisaYomeji, and compliments his painting
perfectly combines the painting styles of the western with the eastern, which the body is the western and
the technical skill is eastern. Meanwhile Feng Zikai shares the same characteristic in his painting; Feng
Zikai paintings make use of the western painting skills to interpret the prospect of oriental beauty, poetic
and Chinese intellectuals. He applies it to his binding works stably and reasonably. Like the cover he did
for the book Edo Hobo Songs in the year 1929, has a traveler who lows his head on a lonely boat, and a
few simple lines stand for water surface at bottom of the book with the book title on the top and a couple
of stars right besides it. Besides that the cover blankly composed with black leaves infinite space for the
imagination. In the cover of Literacy Anecdote, on the top is a group of literati enjoy the night talk,
which is naturally cohered with the large blank space at the bottom, and the book title is placed in the
blank reasonably that brings out the theme for the short and rich painting. The whole cover could be
valued as completed comics.
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Like Feng Zikai cartoon his binding works possess a strong ethnic characteristic besides the
elements of the western and Japan. In his article Practical Crafts and Beauty he said he still liked to buy
necessities in Japanese stores and enjoyed the Japanese food sometimes after he went back to China. For
this he comments, everything in Japan generally have a flavor, its forms of decoration suggests a spirit,
though the flavor and the spirits root from Japan but there is a system no matter mean or thin can settle
my spirit. [4]Hence he gives a negative attitude on the ’chaos’ style of things which are despicable,
conservative, imitating others and trying to cater to the public. For the kind of the aesthetic tendency in
book binding reaction, he said, one more requirement is the Chinese book characteristic must be
possessed in our book binding, in spite of taking advantage of foreign binding art, but we should keep
the Chinese character to make the people knowing the book is from china for the first sight, and this
kind of books easily get popular with the public. [5]The cover paintings of Feng Zikai binding are mostly
his painting works, and art palate of his painting works is Chinese-style. First of all the tool he uses in
his painting is Chinese tool which is writing brush, and the painting possesses the strong ‘poetry’, the
topic of the painting corresponds to the content of book, the book title couples with the painting, which
has a similar effect with the inscription of pointing out the topic of painting.
3.2 Naiveties, transparency
Feng Zikai uses graffiti and inscriptions of his children as the cover in part of his binding works,
this kind of expression accords with the way of Feng Zikai as a ‘children’s admirer’, and has the same
effect with the characteristic of his children comics.
Feng Zikai has a childlike innocence, he can understand the wonderful world in inimitable
children’s painting, and he also prefers using the graffiti of his children directly to binding works. He
used his daughter’s painting in the book of Xie Bingying The Diary In the Army, it does not only get the
acceptance and praise of Xie Bingying but also receive very good response after published. He also uses
paintings and inscriptions of his daughter and granddaughter in his comic election of Zikai, and he uses
new graffiti of his young son ‘father write diary’ as the cover for his book The Diary of Teacher, the
lines are full of childish and the binding style of the whole book extremely possesses the characteristic
of Feng Zikai. These practically reflect the warm heart of Feng Zikai loving and praising children. In
1949 he wrote in I and New Children: I believe that the childlike innocence must be kept. Family,
society, nation and the world will be of happiness with the warmth and peace as we all keep the childlike
innocence. [6]The emotion reflects incisively and vividly in his binding works. The binding designs of
fairy books of Kaiming Press are from the hand of Feng Zikai, like the cover for Children Comic, it
depicts a lot of children waiting for fall of the fruit with their mouths open, the style of the cover is clear
and concise, plain and full of naivety of children. The work with this kind of style is very close to his
children comic in the aspect of technique of expression, large part of the book is related to children,
hence the creation of the kind of works is the reflection of Feng Zikai personal preferences or
temperament reveal in book binding.
3.3 Strong decorative
Feng Zikai’s binding works seemed casual in form but actually very fastidious in the choosing the
theme of painting and composing, firstly it is strongly decorative in the usage of pattern and lines., such
as the surface treatment of Edo Hobo Songs as mentioned above, and the waves of sea applied with the
pattern effect in the Sea of Desire. These detailed decorative treatments can be widely seen in his
binding works, as the cover painting of his Protection of Life choose the lotus which represents the clean
and auspicious in Buddhist, and the modeling of lotus is not composed by the realistic painting skill but
the adjusted and modified decorative painting skill. Additionally the composition with these elements
emphasizes on caring and guiding sights as well as the whole visional effect. It can impress the reader
with imagery after seeing the cover and make them has a good sense of wholeness and coordination.

4 Conclusion
The book binding works of Feng Zikai were a collection which is a perfect blend of expressing the
book content and beauty of forms with his personal artistic style. It enlightened the development of the
China book binding industry in the age that just transferred to the modern society. The bright style
offered contemporary binding deign with a form of totally new and exclusive artistic taste, which was
deeply connected to the literature, artistic accomplishment and personality characteristics. He is not a
professional book binding designer. In some senses, his binding works and comic works both are
emotional expression but with different forms of expressions. In the turning of book binding of early
20th century, great changes in social life results in the increase of the qualities and types of books, based
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on that the appearance of books was given new requirement to cater to and win over more people, which
can not be satisfied by the old binding form. In this case, the ‘change’ and ‘new’ which Feng Zikai
binding form showed are the personality of ‘confidence and tolerance’ and extremely possesses personal
artistic style. Though it is not able to reconcile everyone, but has a group of admirers like the other
cartoon works. The binding works of Feng Zikai promoted the binding design to the artistic creation
status of expressing emotion without constrained by interests, meanwhile, these characters resulted in
the properties of non-replicable and inimitable.
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Physical and Psychological Mechanism of Educational Inequality and
Its Intervention Paths Selection
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Abstract: Educational inequality is an unjust difference of the education system. Educational inequality
is one kind of education system that discriminates or oppresses or rejects or disparages some people
judging by their family background, talents, abilities, race, cultural background, academic performance,
ambition etc. which will lead to biases in China’s education, making China's modernization and
rejuvenation difficult to achieve. This paper analyzes the physical and psychological mechanisms and
intervention paths of educational inequality. It argues that educational inequality is due to a lack of
social and economic background measurement of parents’ social status which leads to an overestimation
of the impact of schools and self-fulfilling prophecy of the parents. Physical mechanism reflects bad
health condition and their demeaning behavioral habits of students. Regarding to physical and
psychological mechanism for educational inequality, this paper puts forward two effective intervening
methods: passing on incremental theory and building multiple evaluation system, which will provide a
new perspective to perfect educational theory.
Key words: Educational inequality; Physical and psychological mechanism; Intervention path;
Self-fulfilling prophecy

1 Introduction
Equality of opportunity is an extensive social concept. However, there exists inequality in many
aspects. Some are caused by innate factors, such as one’s physical structure or genetic inherence is
different from others. This may cause particular high intelligence or particular low intelligence,
especially healthy body or especially unhealthy body and especially developed left brain or right brain,
etc. In fact, bigger differences result from acquired factors. Some acquired factors are natural or
substantial, especially one’s education, career, economy, income, competence condition, social status etc.
depend more on one’s family background and educational level. As Marx puts it, the difference between
a philosopher and a hamal is small in views of innate conditions, and their major differences come into
being after birth. One important purpose of social development is to decrease and reduce these
differences in all aspects.
After the Great Cultural Revolution, family educational background mainly led to inequality in
education in the early period of Reform and Opening up. Then social differentiation tightened and
educational system was stricken by marketization, which brought about effects of family class
background. Educational inequality transformed into exchange of resources and reproduction of culture.
Advantaged education resources became a privilege for a small group of people which further widened
the gap between the well-off and the poor. Unequal distribution of education resources would eventually
created an expanding wealth gap. And educational privilege will result in polarization of human
resource. After the Reform and Opening up, chances for Chinese people to get better education
increased, especially the higher education expansion of enrollment gave Chinese more opportunities to
get higher education. However, inequality in education did not shrink obviously as people expected,
instead it tended to become more severe. In our current educational system, there are policies that admit
students from remote areas by decreasing admission scores and giving bonus scores to minority students.
Although these policies fail to live up to the principle of equality before the scores, they actually are a
must to realize equality. On account of historical reasons, these students received education of low
quality during the basic education phase. so exams cannot reflect their ability authentically. Therefore,
bonus scores are needed to a compensation for them. Because their educational starting point is lower
than those students who receive good basic education, it is unfair for them to compete in the same
environment. Hence applying policy of bonus scores or lowering admission scores is to diminish
inequality caused during the starting phase. In a word, to accomplish equality by terms of unequal
means. Unfortunately, the principle of compensation for lower class does not work out well because of
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the systematic factors of Chinese education, namely, the marketization of opportunity distribution and
elitism of selection mechanism in our education system.
China’s Twelfth Five-year Plan in education puts equal education in a more prominent position,
which declares to realize equal education by system building and guarantee measure establishment.
Chinese educational inequality mainly lies in unbalanced distribution of education resources. The east
and the west, the urban and the rural, the central cities and the remote areas vary completely in terms of
education construction and resources sharing. Even in the same city, good education resources are not
distributed equally. Therefore, high quality education resources construction and appropriate distribution
of these resources are urgent to be solved to promote education equality and they are also the
fundamental problems.

2 Psychological Mechanism of Educational Inequality
2.1 Family: bottom-level expectation from families at the bottom of society
In modern society, the plausibly open chances are under the charge of political and economic
privileges. Except one’s ability, gift, luck and endeavor, one’s family social status is one important factor
which can’t be forgotten in one’s road towards future. Self-fulfilling prophecy, also called self-proving
prophecy, is a concept put forward by American sociologist Robert·Merton. It is a preconception in spite
of its correctness and precision can have an effect on one’s cognition and behavior directly or indirectly,
and then the prophecy finally becomes true. Self-fulfilling prophecy is not a magic spell nor does it
become true automatically. In the process of prophecy into fact, prophecy acts as a kind of information
which impacts on one’s cognition and behavior. In psychology, self-fulfilling prophecy exists. Humans
are not at the mercy of environment in a passive way but react with relevant thinking and behavior,
according to their personal expectation, so that their expectation can be practiced.
According to previous research, expectations from family members can affect the outcome of
unequal education. Although the dominant class has repeatedly declared a rule that it is equal for
everyone to get access to opportunities and resources, some parents still feel unequal since they cannot
obtain all chances and resources equally. In other words, unequal consciousness is a kind of unpleasant
feeling when the family educated notices some invisible barriers even under the principle of equality.
Hence, there exists big difference between the parents’ expectations and their behaviors in the reality
and reason plays a role in this phenomenon. When getting higher education is hopeless and the return
rate of education is low, giving up the college entrance examination rationally is a suboptimal choice.
However, with independent recruitment put into practice in many colleges and universities, people
educated can choose to participate in this form of exam. It may be a good opportunity for many students
from bottom-level family. However, this kind of exam is not nationwide as the college entrance
examination; instead it is held by some colleges in a relatively narrow rage. It totally depends on
students and the family to take the exam or not. Parents need to pay attention to this kind of recruitment
news in order to take this kind of exam and get enrolled. If parents have no idea of doing so, they cannot
achieve this goal.
2.2 Colleges: stereotype threat
Psychologists find that people tend to give social judgment and deduction on the basis of social
category. Stereotype threat is the fixed concepts and opinions or particular social cognitive means on
characteristics and reasons of a specific group. Stereotype is that individual students may have extra
emotions and cognition burden when their performances in study may testify the stereotype people hold
towards them. Stereotype threat is one kind of pervasive situational threat which impacts on both the
people threatened and the people imposing threat. Although stereotype impression may be threat for
some groups, it implies positive expectations for some other groups and encourages their better
performances. According to a latest study, when students are in a negative situation full of negative and
passive assessments, their performances really turn out to testify the stereotype.
In the most cases, stereotype usually has negative impacts. It draws a universal conclusion on
account of limited information and usually makes people ignore individual differences when they
perceive somebody or something, which lead to a mistake in cognition. Spenser, Steele and Quine once
did an experiment on some students by giving them a very difficult math quiz. These female and male
college students have similar math background. When they were told that the quiz was equally difficult
for both sexes, their performances were neck and neck. However, when they were told that the quiz
better suits male students, the average performance of female students became dramatically worse.
Researchers find that female students got anxious when doing very difficult questions and they gave up
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easily. Psychologists think when students are evaluated as incapable; they would lose confidence and
perform weakly. They may refuse to identify with schools and seek self-esteem from other places. In the
current competitive society, scores, rewards and punishments from schools tend to become the only
measurement for parents and the society to judge students. Some students with poor academic
performance or punished by the school many times easily feel a strong sense of frustration. Not only
they lose confidence of study and school life, but also their self-evaluation is negative in all aspects.

3 Physical Mechanism of Educational Inequality
3.1 Influences of poor physical condition
“The young are strong so the country is strong”, Liang Qichao’ philosophical and profound remark,
has remained a truth although it was said a long time ago. A good physical condition is one important
aspect of a strong youth. As a saying goes, the body is the capital of the revolution. One’s healthy body
is his understanding of living quality form the material meaning. Students are the future our nation and
take responsibility for the construction of our country, so their living quality and physical health have a
far-reaching influence on the whole society and their physical health is the focus of society attention.
From this perspective, students’ physical health is already the issue of the whole society and is not only
the concern of the parents, but also the focus of the society. However, according to surveys, many
students lead an unbalanced life and suffer from insomnia which will not only do harm to their study life
but also affect their overall health and fitness if in a long run.
(1) Physical capacity index of some students continue to decline and the high detection rate of poor
vision is never go down. According to the 2012 national student physical health monitoring network,
compared with 2002, the explosive power and strength, etc of our students continued to decline. The
results of standing long jump, sit-ups and vital capacity mostly continued to decline in different rates,
and only a few groups performed better than ever. Obesity became another health issue since more and
more students were over weighted. Meanwhile, high detection rate of poor vision still keeps a high
level.
(2) Onset of some diseases appears in advance. For example, more and more students are
diagnosed with diabetes, cancer, winter disease, liver steatosis, etc. With the development of living
conditions and the level of health care and some students lacking of exercise, some diseases mostly
happened on elderly people such as myocardial infarction and cervical spondylosis, etc now onset
beforehand. Currently the number of students who get diabetes is increasing every year and the
morbidity of breast cancer and colorectal cancer goes apparently up. Some students’ organs respond
poorly to strains, leading to more and more muscular rigidity and atrophy. Backache annoys more and
more students. According to a survey conducted by the national medical authority institution of
orthopedic diseases control, the cervical vertebrae of over 80% students was in the state of sub-health.
Moreover, according to clinic statistics, more and more students suffer from winter diseases such as
repeated respiratory tract infection, asthma, chronic bronchitis, chronic cough, chronic pharyngitis and
allergic rhinitis.
(3) Many students lack enough exercises and they also have poor consciousness of health care.
Doing sports is an effective way to improve physical condition, and improving the consciousness of
health care is the key to ensure a healthy body. Currently, under the great pressure of study and heavy
burden of family, students are prone to have a wrong opinion that they are healthy because of youth.
Many students do not form a healthy lifestyle and good consciousness of health care, so their heath
condition is not so optimistic. According to the results of 2012 Investigation of the nutrition and health
status of Chinese residents show that only 14.1% residents do physical exercises and among the regular
exercise groups students share the lowest proportion.
3.2 Degraded behavioral habits
As an old saying goes, it's easy to change rivers and mountains but hard to change a person's nature.
A person’s nature here is certainly not born with and, in most, it related to the habits formed in a long
period. Habits play a big role in our life and technically, they are the biggest instructor of one’s life. This
tenacious and enormous power can dominate one’s whole life. Once people form good habits, their
efficiency in study, life and work will be improved. Compared with those students who grow up under
parental control, children from disadvantaged groups behave relatively free, lively and unruly. These
two methods of teaching have their own advantages and disadvantages. However, when they are applied
into school teaching, the value of differences is endowed. Namely, schools tend to regard the meek and
docile students as good and decent, while the latter need to be corrected and tamed and they will get
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punished and disparaged.
One’s behavioral habits are closely related to the educational mode of his family. Cultivation of
habit is the core of formative education. In a broad sense, formative education indicates cultivation and
education of one’s basic psychological and ideological quality, including thinking, morals, behavioral
habits, physical condition and survivability. In a narrow sense, formative education is cultivation of
one’s good morals and behavioral habits, which is especially applied for teenagers. Urban families may
coordinate with schools, institutions and the society to train students while disadvantaged families may
use free-range strategy, or called independent training, these children rarely take extracurricular
activities or study because of their family condition.
Social status decides how a person develops his body, which is the produce of body capital. The
social symbolic value of physical form is given unequally. The meek and docile body from
co-cultivation is likely to transfer investments into interests which may be more practical for academic
development. Different behavioral habits obtained from different life conditions can make benefits in
different ways and in public places outside the family, which is called “struggles in regard of the body”.

4 Conclusions
Social mobility and openness provide much wider space for people to develop and change and also
make people have access to all kinds of social information so that they can see the difference between
themselves and other groups of people. The reason why people should get educated is that education can
improve one’s human quality, enhance one’s human realm and change one’s social status. Under the
circumstances of inequality of the objective-existed social and economic status, etc, education can
provide people with equality of opportunity to compete equally and rise in social status. It can help the
disadvantaged get rid of the limitations of birth and improve living state and reduce social inequality. As
we all know, good education also helps to increase social mobility so that people can find more suitable
and better-paid jobs. Because of the global economic slowdown, the gap between people with high and
low levels of education are widening in terms of revenue and employment rate1. Also under the
influence of education scientific research paradigm, educational inequality in practice is becoming more
and more apparent. Therefore, it is undoubtedly more important to diminish educational inequality in
practice. Narrowing gaps among different social statuses is about weakening hierarchical power. Hence,
it is necessary to conduct physical and psychological intervention on disadvantaged groups. This paper
puts forward two effective intervening paths, which are imparting knowledge growth theory and
building multiple evaluation system. It will give a new perspective to perfect educational theory.
( Figure 1)
4.1 Imparting knowledge growth theory
Knowledge growth has always been one of the central issues to discuss for philosophers. Ideas and
values of knowledge growth has become a bottleneck of education. Two ways of people’s ability to
understand knowledge are summarized as entity theory and growth theory. Entity takes one’s
intelligence and knowledge as a fixed entity. Specifically, it is unchangeable that some are smart and
some are stupid, so individuals cannot control it. On the contrary, growth theory holds that one’s
intelligence can be obtained through cultivation since intelligence is flexible and can be improved.2
Imparting Knowledge Growth
Theory
Building Multiple Evaluation System
Figure 1

Psychological
From Family
From Colleges

Physical
Poor Physical Condition
Degraded Bbehavioral Habits

Model of Effective Intervening Paths

From the two ways of people’s ability to understand knowledge, apparently, growth theory is more
constructive. It makes people believe that intelligence can be promoted through psychological
intervention, so disadvantaged students can achieve more academic accomplishment. This theory has
been proved to be true by many experiments. Also it is found that imparting growth theory can
effectively reduce the stereotype threat that disadvantaged students experience at school. This mode of
intervention is to artificially increase the cultural capital of the disadvantaged group and make positive
impact on them to get more suitable and better-paid jobs for income increase. However, because
disadvantaged groups usually have low level of education, their children are already in disadvantageous
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cultural capital at birth. There are two paths to change this situation. First, it is of high importance for
government or colleges to provide stipend without repayment for poor students who are up to highly
competitive admission qualification. In order to maintain equal opportunities, it is very important to set
up free stipend in the growing cost period. Second, even in high school, inequality exists between poor
and rich students. To solve this problem, many top universities already figure out innovative enrollment
strategy in which students are measured not only by the cognitive indicator of scores but also by their
enterprising ability to find their own way forward in society and education system. By recognizing,
talented students from poor families can be found even if they do not have equal chance to prepare for
the entrance examination. These methods help ensure equality of opportunity on education among
disadvantaged kids.
With the premise of equality of opportunity on education, family should attach importance to the
cultivation of children’s habits. Appropriate training should be emphasized in the process of habits’
cultivation education. Perseverance and scientific instruction are vital in the training. Besides, the
training should be specific and training ways should be interesting. We should say there is no habit
without training. Meanwhile we should not ignore the impact of environment on the habit cultivation
education. A harmonious and civilized educational environment should be created and then students can
gradually develop good sentiment and decent behaviors under the influence of such a good atmosphere.
The habit cultivation education should exert the power of good examples to make children cultivate
good behaviors instead of solely relying on preaching. What is more important is that parents should set
up good examples to deeply educate their children. Educators should not belittle the disadvantaged
students; instead they should try to diminish the stereotype threat experienced by the disadvantaged
students at school. Therefore, only with collaborative cultivation by different departments can equality
in education be achieved from different angles.
4.2 Building multiple evaluation system
Imparting knowledge growth theory is a vertical intervention strategy based on the concept of
dynamic capability development, while multiple evaluation system is a kind of transverse intervention.
Although children of migrant workers are relatively disadvantaged in their study, their strong
operational ability and good adaptability are indispensable in modern society. Many schools advocate
scores as the sole basis for evaluation, which however cannot meet the demands of the time. This paper
argues that disadvantaged children will benefit from the multiple evaluation system, which enhances
academic identity and goes against stereotype threat from school. Therefore, we must build diverse
evaluation methods which can reflect the diverse subjects more clearly and highlight the content more
hierarchically.
Each individual’s intellectual development is uneven, so we should allow them to develop at
different speed. It needs a transition with enough time to develop a full range of comprehensive qualities.
From this point of view, process management is particularly important and it is one of the prerequisites
for the formation of a new evaluation. There not only should be a practical assessment but also students,
parents, schools and the society should be involved in the evaluation process, achieving diversification
of the assessment body; when we emphasize the result, we also should pay attention to the development
that process brings to the students. In other words, quantitative evaluation and qualitative evaluation
should be combined. We emphasize students' mastery of cultural knowledge, but we pay more attention
to the cultivation of students’ abilities. Therefore, a comprehensive assessment of knowledge and ability
is also a better evaluation method which can also reflect the characteristic of diversification... In short,
we must deeply understand the function of evaluation during the process and adopt appropriate
evaluation methods, better displaying the power of incentives and developing functions of evaluation.
Because every individual varies in developing his intelligence and the ways of students digging
their intelligence are also different, we should respect students’ different methods of studying. For
example, students with good language ability may learn by reciting relevant knowledge while students
with good logical thinking may seek internal relations when answering a question. Different students
take different learning methods when learning the same knowledge, so we should encourage them to
find out their most suitable methods, rather than sided emphasizing the unity of methods. Learning
methods may vary in accordance to individuals and learning content. As teachers, we should only give
guidance to students to bring their intellectual superiority into full play in order to realize the effect of
compensation.
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Abstract: Academic atmosphere construction is a concentrated expression of the university spirit and
the essence of teaching. This paper attempts to build a “system boundary curve” and the institutional
change model in the academic atmosphere construction to explore the way out of the academic
atmosphere construction from the perspective of new institutional economics. It is proposed that to
optimize the system environment, enhance the main body of institutional change, and stimulate the
driving force of institutional change are effective ways to improve the academic atmosphere
construction in the universities.
Key words: Academic atmosphere construction; System boundary; New institutional economics;
System environment

1 Introduction
Academic atmosphere construction is a concentrated expression of the university spirit and the
essence of teaching. Many scholars have researched on the academic atmosphere construction from the
perspective of reason, situation and approaches. There are more than 650 articles titled with “academic
atmosphere construction” in the china knowledge resources library. The researches of the academic
atmosphere construction almost cover index system, psychology, investigations and so on. Very few
scholars explore it from economics, especially from the new institutional economics. This paper
attempts to build a “system boundary curve” of academic atmosphere construction from the perspective
of institutional economics to find the way to construct the academic atmosphere.

2 The System Boundary Curve of Academic Atmosphere Construction
The definitions of the system are different proposed by different scholars in the field of new
institutional economics. However, the discussions proposed by schultz, ratan and north are more
representative. The definition raised by north is that “the system is the social rules of the game, the
framework for mutual exchanges restrict people act ... Or more precisely, it is the human design
[1]
constraints restrict the behavior of each other ” which is adapted in this paper. According to north’s
opinion, system of academic atmosphere construction can be defined as the designed constraints in the
university. It is believed to contain another meaning which is the promotion under the university
environment designed to improve academic atmosphere. Thus, the meaning of academic atmosphere
construction should include three levels: the first one is the academic atmosphere construction
environment in the university; the second one is the main part of academic atmosphere construction
including students and teachers; the third one is the constraints and incentives system.
According to zan tingquan’s perspective, the system can be represented by a closed curve r in the
behavior set x. The inner part of the curve is used to represent the allowed behavior set xⅠ. And the outer
part of the curve is used to represent the regime prohibited sets xⅡ. The closed curve r is the
institutional boundary curve as shown in figure 1.

Figure 1

“Institutional Boundary Curve” of the Academic Atmosphere Construction

·1764·

Proceedings of the 11th International Conference on Innovation & Management

As to the academic atmosphere construction, the set x is the whole university environment under
the socialist modernization. The curve r represents constraints and incentives of academic atmosphere
construction. XⅠ is the assemblage of activities what are allowed. XⅡ is the assemblage of activities
what are prohibited. And the boundary curve r is a set of behaviors which is not clear to be allowed or to
be prohibited.
In some cases the boundary curve r is the behavior set within the system, a behavior set which is
permitted. In some other cases, the behavior set in the boundary curve is not clear whether it is allowed.
It is the existence of boundary curves r leading to the existence of some rent-seeking behaviors,
unethical behaviors and so on. So we can call the system boundary curve r "rent-seeking curve". To
reduce the occurrence of such situation, it is necessary to reduce or even eliminate the uncertainty of
some certain acts on the set of boundary curves that is to put the acts in to xⅠ. This process is defined as
the institutional changes.

3 Institutional Change Model under Academic Atmosphere Construction
3.1 Institutional Change Model
Based on the definition of system and institutional boundary curve in previous section, the change
process of institution can be explained as the movement of institutional boundary curves which is shown
in figure 2. the institutional boundary moves from r0 to r1 or to r2. this will change the behavior set
which is allowed or prohibited, as shown in the figure2. the area of xⅠ and xⅡ will change with the
movement of the institutional boundary curves.

Figure 2

Institutional Change Model under Academic Atmosphere Construction

When the institutional boundary curve moves from r0 to r1, it means that the behavior set allowed
by the system is reduced. When the behavior set allowed is too large to loss the overall welfare,
institution may change in the “crunch” direction. When the institutional boundary curve moves from r0
to r2, it means that the behavior set allowed by the system is increased. When the behavior set allowed is
too small to loss overall welfare, institution may change in the “expansion” direction.
3.2 Influence of the System Environment on the Institutional Change
Institutional change is obviously in an economic system, it is restricted by the behavioral set x.
Here the set x represents the behavior set under the current economic environment and economic system,
which can be defined as the “institutional environment”. The institutional environment in different
economic systems are not the same.
For a given level of economic system, the institutional environment has a decisive effect on the
[2]
institutional arrangements. institutional environment provide institutional arrangements a basic range,
or set up a basic framework. Within this framework, institutional arrangements have freedom of a
certain degree, but the institutional arrangements cannot exceed this framework and cannot contradict
this framework. Thus, the institutional environment and institutional arrangements has reciprocal
relationship. If the institution is arranged in advance, as shown in figure 3, the institutional boundary
curve will go beyond the boundaries of behavior set x.

Proceedings of the 11th International Conference on Innovation & Management

Figure 3

·1765·

Advances of Institutional Arrangements

If institution is arranged in the lag, shown in figure 4, the system boundary curves will not change
before the economic environment changes, the behavior set xa moves to the smaller set xb.

Figure 4

Institution Arranged in lag

4 The Way of Academic Atmosphere Construction
I believe the key to find ways of academic atmosphere construction is to establish and improve the
relevant institution to fit the changes of academic atmosphere construction. The factors of this
adaptation are including institutional environment, institutional change and the driving force of the
institutional change.
4.1 Optimize the institutional environment
Institutional environment guide the development direction of institutional change. We have to
improve the academic atmosphere construction from the campus culture, work environment and other
ways. First, optimize the social atmosphere. Social atmosphere is the big environmental of academic
atmosphere construction. It is necessary to form a social trend of the pursuit for the truth and carrying on
research integrity. The second is to create a campus culture. Campus culture is an important
environmental of academic atmosphere construction. It is a key factor in student and teacher growth and
development. Positive campus culture has great cohesion, can stimulate a sense of responsibility and
belonging for students and teachers, and give a link to career development of the school and personal
growth of students and teachers.
4.2 Enhance the main body of institutional change
Students and teachers is the main body of academic atmosphere construction. Raise self-awareness
of the body is a good way to develop good institution of academic atmosphere. First, raise the level of
thinking and understanding of students and teachers. It is necessary to strengthen the spirit of science for
teachers and students, and to emphasize the body's self-awareness and self moral cultivation. Secondly,
make the education play a important role in the improving of self-awareness. We can improve student’s
awareness through the creation of college student’s science ethics lecture and graduate academic norms
preach, and improve student’s awareness through bringing the scientific and moral education into
vocational teacher training system.
4.3 Stimulate the driving force of institutional change
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The driving force of the institutional change comes from many aspects. New institutional
economics Gaussian originator of "transaction cost theory" is a basis for economic analysis. All the
generation and system changes are due to changes of transaction costs. Only when the potential profits
of institutional change is greater than the probable cost of obtaining such profits, institutional innovation
can take place. The potential factors that affect profits and pay for the cost of institutional change of
academic atmosphere construction is the potential benefits and risks of rent-seeking, also including the
benefits and risks of compliance with rule, that is incentives and monitoring mechanisms. First,
introduce incentives into increase compliance regime interests to promote institutional change to benefit
academic atmosphere construction. For outstanding performance of students and teachers in the
academic atmosphere construction, we need to take the material and spiritual rewards inspired
combination. Second, establish a sound appraisal and monitoring mechanisms to improve the
rent-seeking cost of institution violation and indefinite institution boundary, to prompt institutional
change toward benefit academic atmosphere construction.

5 Conclusions
In summary, the key to find ways for academic atmosphere construction is to establish and improve
the relevant institution (i.e. Institutional change) to adapt to the change requirements of academic
atmosphere construction. The institutional environment, the main body and the driving force of
institutional change all have significant effects on the academic atmosphere construction. Therefore, in
the new historical period, we need to optimize the institution environment, enhance the main body of
institutional change and stimulate the driving force of institution change to expand the ways to construct
the academic atmosphere to further strengthen and improve the academic atmosphere construction.
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Abstract: The term celebrity is multifaceted and has changed its meaning over time. It can either refer
to the actual human being represented by the term or to the tradable commodity that a celebrity
generates or to the theoretical concept (Bell, 2009, p. 1.) To avoid confusion, in this paper the human
being represented by the term, i.e., “Celebrity.” is capitalized. In fact, since the birth of mass commercial
culture, a society-wide system that supports the creation of Celebrities has been in place (Gamson,
1992). Therefore, Boorstin (1972) defines a Celebrity (i.e., the human person) as a “human
pseudo-event,” that is a product of manufacture--a creation--rather than the result of merit.
The passed decade witnessed the birth of a new form of celebrity - Internet celebrity in China. This
analytical paper mainly deals with the questions how the image of Mother Rosa Multiflora (Qiangwei
Lao Ma), one of the most “popular” middle-aged web celebrity in China is created, and how it is
reconstructed and populized in virtual social networks and environment alike. The aim of the paper is
not only to explore the reason why her self-narration and sensationalizing conducts are destined to
attract the interest of the media and the modern Chinese society but also aims at revealing the internal
mechanism of how the media constantly helps the popularization of the images Mother Rosa Multiflora
and the like, so that there are more and more “Mother Rosa Multifloras” appearing in the society
forming a new category and a way of life.
Key words: Mother rosa multiflora; Internet celebrity; Media discourse; Pop culture

1 Introduction
In 2007, “Mother Rosa Multiflora” rose to fame after she wrote an article entitled “52-year-old, I,
Still Charming and Sexy” in her blog post. Rosa multiflora, commonly known as multiflora rose, or
baby rose, has a scrambling shrub climbing over other plants to a height of 3–5 m, with stout stems with
recurved thorns (sometimes absent). The leaves are 5–10 cm long, compound, with 5-9 leaflets and
feathered stipules. The flowers are produced in large corymbs, each flower small, 1.5–4 cm diameter,
white or pink, borne in early summer. Despite of its utilization found in medication, the large and
colourful flower makes this species an attractive ornamental plant.
Mother Rosa Multiflora is a retired worker in a woolen mill in Wuhan. She picked up “Rosa
Multiflora (with thorn)” as her network name because her original Chinese name Qiangling has the
similar meaning of “rosa multiflora”. She also nicknames herself “Mother” as her son calls her "Old
Mother". After being divorced with her first husband more than 20 years ago, she remained single and
brought up her son all by herself, doing partime job or managing some small business. Throughout all
these years, she had been struggling for life, and all her effort of making a living with his son was paid
off by her son’s admittance to a key university as a postgraduate. Now she wanted to redefine her way of
living, “to live for myself”.
Height 1.64 and weight 68 kg, she is no more than a homely looking middle-aged woman without
much education. She wears fashionable short hair, reddish sweater, miniskirt with long stockings, a pair
of fine glasses and has minimal makeup. She claims to take greatly to literature and arts ever since
young. And by showing off her self-assumed hot figure with some sexy photos, she took the opportunity
to call attention to her personal beauty and charm, and discussed her online romance with gentlemen of
different ages. As her articles accompanied with photos making their ways to the web, she began to
receive intense attention of the society; she started to become the special guest of different TV shows
and news about her cosmetic surgery (facelift, Rhytidectomy) flourished throughout media. Discussions
about her had become a part of everyday talk of the ordinary people, particularly of middle-aged
women, even if most of them are criticisms and ridicules. It seemed that Mother Rosa Multiflora was
now almost a household figure.

2 How “Mother Rosa Multiflora” Is Produced
How does Mother Rosa Multiflora enable her image potentially eligible for public attention? How
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do social factors influence the creation of Mother Rosa Multiflora? How the media reproduces and
utilizes her age, her marriage status, her romance with different men and her cosmetic surgery as a
channel for disseminating dominating voices of the society? What is the significance (if there is any) of
the event of sensationalizing and circulating the myth of Mother Rosa Multiflora? The answers to these
questions lie in the discourse of Mother Rosa Multiflora itself, and it concerns with how she manages to
construct meaning and realizes the target of self- sensationalization through various linguistic
approaches. The following analysis focuses on how she builds up her “unforgettable” narration in the
light of Gee’s seven building tasks.
Firstly, in regards to sign system, she makes great effort to privilege the tension between her age
and her shape, between the semiotic values indexed by her language and her visual image. In Chinese
traditional culture, maturity and wisdom are often related to age while beauty has always the least thing
to do with the aged. An elderly person, particularly a female (though like "a worn-out yellow pearl"),
generally takes pride in acting and speaking properly. She is caring, reserved and self-denial, a
stereotyped lofty image of being virtuous, tolerant, benevolent and self-sacrificing. She is proud of
being respected and has a particular sense of self-esteem. However, in her personal blogs Mother Rosa
Multiflora describes herself as “round without being plump slender without being bony” -every part of
her body is just in the right proportion, so sexily attractive. She boasts to have white skin with
well-arranged shining teeth; she has dim eyes which look feminine and touching; although in fifties, she
bears not a single grey hair. When describing her figure, she is extravagant enough to use the most
commenting words she can ever find: “I have exaggerated breast and a big beautiful buttock, a shape
that I had once been ashamed of, but a figure that I am so proud of at present”. However, the visual
signs have betrayed her self-evaluation. Very commonly-looking middle-aged woman , she has a flat
nose on the big round flabby wrinkled face, with blepharoptosis, brow ridges down and eyelids slack,
what’s more, like most females of her age, she has somewhat bloated figure.
She also exposes her net romance with different men at different ages all over the country. In her
blog “Dating Online Makes Me Cry” she reveals in detail her first net romance failure, and in her other
blogs she narrates her passionate net love with some netizens, including a postgraduate under 30 in
Shanghai. She even claims that she has never had any net romance with “young boys” and “if it’s the right
person, I won’t decline his proposal even if he may be in his twenties”, implying that a woman of her
age is still capable of hanging with young kids who are considered “in their prime”. By doing so she
definitely claims that middle-aged and elderly women are sentimental, sex-conscious, and they should
have the freedom to express themselves.
“Ordinary people can only get into media if they do something extraordinary” (Langer 1998: p. 41),
if there is nothing extraordinary in a person, she may try to artificially produce something sensational.
What activity is Rosa Multiflora trying to perform through her passionate romance online? Though in a
program she claims that she just wants to satisfy people's desire - to make herself more beautiful, she
actually is trying to sensationalize herself by doing something extreme. This is what Mother Rosa
Multiflora intends to do beyond undergoing a series of cosmetic surgery, as she once declared: “Time
and tide waits for no one. I did something that was astonishing to all. Like the Korean film stars, I
wanted to become younger and beautiful through cosmetic techniques, hoping I would turn out to be as
beautiful as Gong Li.” “I believe in beauty, and I will carry it through to the end.”
By foregrounding her dichotomy in the perspective of traditional visual image and language sign
system, Rosa Multiflora employs contrast inside of her language signs. A typical example of this
contrast is manifested in her most well known quotation as follows:
“Mother is a fading Rosa Multiflora, but still a little red”.
“It is often noted that 'Knowledge changes fate'. In such a competitive society beauty can also
change fate”.
This contrast stems from heterogeneity in her self-identification and the actual content of her words.
In Chinese culture children are often compared to flowers while the old “the setting sun”. The setting
sun is only a beautiful scenery while a fading flower is something that people not only can appreciate
but also should treasure, value and take care of. She is identifying herself as “fading rose” instead of
“setting sun”, presumably “the setting sun” is far away, quite intangible, implying “beautiful yet not
lasing long” while a “fading flower” is more tender and lovely and tangible. The “beauty changes fate”
narration produces a rather glorious and grandiose linguistic form by employing the technique of
climaxing and symmetry, when it comes to “changing fate”. It gives the hearers an illusion of
confronting with crucial issue, which is intimidating and awesome.
In terms of relationship, it is interesting that Rosa Multiflora never draws a clear boundary between
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herself and the mundane by portraying herself as a celebrity who is gone after by the ordinary, instead
she is always trying all her best to establish rapport with the audience and the candidates unlike most of
other celebrities, as Sister Phonix and Sister Lotus, who somehow want to construct authority and
superiority over them. A typical example is that in one of the program she said to the audience: “I
believe that you all expect me to be more beautiful and sexy. I can’t let you down. I can't let my fans
down”. As a result she declared an entry into the entertainment circle with high-profile cosmetic
surgeries amounting to about 20 times, including face-lift, augmentation rhinoplasty and scar removing.
From the case of Mother Rosa Multiflora, a ordinary laid-off housewife, we perceive a very
interesting phenomenon, that is, a Mass media celebrity does not necessarily need any special personal
qualities, he/she does not have to be a holder of special powers or talents, nor does he/she have to
possess a history of winnings or achievements. As Daniel J. Boorstin (2006) puts it: “the hero was
distinguished by his achievement; the celebrity by his image or trademark. The hero created himself; the
media creates the celebrity. The hero was a big man; the celebrity is a big name” (p. 81). Rosa
Multiflora, a middle-aged ordinary woman received countrywide notoriety and fame for her betrayal of
the traditional culture value, her exposure of the indecent net romance and her report of repeated
cosmetic surgeries via internet postings. Besides, the example of “Knowledge changes fate, so does
beauty” is a typical form of encontextualization, enabling the text the potentiality and dynamic to
circulate through media. And the ability to undergone retexualizatation makes her utterances easy and
fun to get reproduced. Most important of all, the image she establishes with abundant flirting photos
before the audience and the candidates marks the completion of her self-advertising and her
transformation from an ordinary middle-aged housewife to a public figure, and the disconnection from
worldly-ness goes on reproducing the gap between she and the ordinary life - although some people
show contempt over her endless cosmetic surgeries, they will get to know and remember her modes of
meaning construction.
Let’s say, all her endeavors in public encounter are dedicated to the activity of selfsensationalization, while all other building tasks are rotating around this center. By establishing an
image of being young, sexy, fashionable, energetic and extremely romantic regardless of age, she
succeeds to manufacture “extraordinariness”, which is a critical step to become the materials of the
media. The contrasts between different sign systems, between her age and the accepted decent behavior
are the major techniques she employs in order to sensationalize her image of being an impressively
invincible youth, so as to attract the attention of the media.

3 How “Mother Rosa Multiflora phenomenon” is Reproduced and Circulated by
its Consumer
In the democracy of pseudo-events, everyone can become a Celebrity by getting into the media's
spotlight and by staying there (Gamson, 1992; Ponce de Leon, 2002; Boorstin, 1972). In the case of
creation of Rosa Multiflora the media play a crucial role . They provide visibility and a distribution
channel of her activities such as her series of cosmetic surgeries, her net romance with men of different
ages, which in turn contribute to her well-knownness in society.
Firstly, media exposure is the oxygen that sustains the image of “Mother Rosa Multiflora”. The role
of media is central in creation and maintaining of Rosa Multiflora as a network celebrity. Without the
(mass) media's supplying the public with information about Celebrities, recipients would have no
awareness of their existence (Hollander, 2010, p. 150; Schierl, 2007b). Burns (2009) ascribes to blogs an
increasing agenda-setting function that has an effect on mainstream news organizations and their
featured stories (p. 151). As exemplified by the story of Rosa Multiflora who uses and quotes blogs in
and for their own editions: her self-assumed slender sexy feature, her bold pursuit of passionate net love
romance, her constant experience in cosmetic surgeries, all have provided a good topic so attractive to
the gossip of ordinary common people. An interesting study might elaborate the extent to which
traditional media such as newspapers, as well as their online editions, make use of the highlights
presented in her blogs.
“I am Mother Rosa Multiflora”; “Mother Rosa Multiflora Challenges Sister Lotus”; “Landing of A
Face-lift Trip of Mother Rosa Multiflora in Victoria in Nanjing”; “The Transformation of Mother Rosa
Multiflora into Sister Rosa Multiflora”; “59-year-old, 19-surgeries, Not Seeing Her Once in Life Is A
Real Pity”. In these titles we find several linguistic traits they have in common. First of all, they make
use of ‘Mother Rosa Multiflora’ as a trademark, suggesting age, sex and personality. Secondly, they
employ certain words as starting points to which personal thoughts and experiences could then be added
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for audience's broader discussion about a certain topic, as for example, beauty, age, sex and romances.
Honestly speaking, Rosa Multiflora is a very homely looking housewife without much education.
After she becomes potentially eligible for public attention, the media started to take on the task of
reproducing and circulating the phenomenon as a piece of news. Therefore, as long as media is focused
on Mother Rosa Multiflora, a self-supposed sexy charming middle-aged woman who dares to pursue
love, a betrayal of tradition, her personal qualities are not as important for popularity accumulation as
the media focus itself, because what matters is media attention, distribution of representations and
constant repetition which generates popularity. However, a celebrity always depends on the mass media
and their capacity to generate larger audiences. The mass media, on the other side, depend on the
presence of a celebrity, which creates marketable news values. For Rosa Multiflora, she chose cosmetic
surgery, to which the media outlets give great prominence. Her image was repeatedly represented and
re-represented by the mass media, so that constant repetition of representation generates
re-representation on and on.
Secondly, the audience finds pleasure in consuming celebrity gossip. According to Marshall (2010),
the connection between the audience and their Celebrity has intensified through the “pathways” that
social media offer. Online media channels such as social networks pose the possibility for fans to get
“directly” in contact with a Celebrity. Through this channel the audience tries to get closer to the very
reality of the Celebrities (p. 44). After analyzing different online fan clubs and celebrity websites,
Theberge (2005) concluded that Internet fan clubs set a changing milestone for the relationship between
Celebrities and their audience, as the latter becomes more and more reciprocal. Feasey (2008), who
questioned female heat readers about their motivations to read celebrity gossip, found that these women
also took pleasure in talking to other people about celebrity gossip. As “Mother Rosa Multifloras”
propagate themselves on a large scale, the audience have become potential consumers; While they
consume those “Mother Rosa Multifloras”, they themselves become “spectators” or “judges”.
Besides, the author looks into some entertaining programs in which Rosa Multiflora gets involved,
and finds several linguistic traits they have in common. First of all, all the hosts or the interviewers
apply different footings when they conclude the news, or make manifest certain stance and criteria
intended for the audience, compared with when they talk with her in person. When the hosts are
interviewing with her, there is hardly any distance between them. They talk on an
information-exchanging level, normally, the hosts will only ask questions and paraphrase what she says
in order to make sure that they have got what she is trying to express. The tones of the hosts are
absolutely neutral, without taking a stance on the incident. For example:
Interviewer:
What makes you introduce yourself on the net in such a way then?
Mother Rosa Multiflora:
"Being sexy" is what my friend and colleagues comment about me. I merely put down what I am
really like in life on my blogs.
Interviewer:
Why you choose to expose your passionate romance on the net?
Mother Rosa Multiflora:
It is very natural. I have brought up my son single-handed to a postgraduate with my strong will all
these years. People say network is a virtual world, but in my opinion, being open, honest, I surely can
find a true friend in my life through online.
However, when the hosts are introducing the topic or when they come to the conclusion after the
interview they will switch to another footing, which exhibits a considerate distance with Mother Rosa
Multiflora's logic. The following is an example:
The Interviewer:
Some people say that Mother Rosa Multiflora's act of expressing her net romance at such an age is
only a form of sensationalization; some other argues that she is bold enough in pursuit of true love, but
she has resorted to an extreme approach. Here, we are more willing to explain her act as an expression
of long-suppressed anxiety, an extreme expression because of something that she has lost so long ago,
something she has so much desired and for so long a time. While some of us criticizing this form of
expression, there is seldom anyone who feels sad for a single mother.
In this excerpt the hostess employs a different level of abstraction. She talks as if she is an outsider
of the phenomenon, thus is able to draw an outline of the event. She juxtaposes different forms of
ideologies about the event (“sensationalization”, “extreme approach”) and finally arrives at the preferred
stance which describes the act as an “expression of anxiety”. Moreover, instead of being neutral, the
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hostess is taking an emotional stance towards Mother Rosa Multiflora’s deeds, showing a pitiful attitude
towards her, or, she is using a device of epistemological modality in order to establish a hierarchical
relationship between herself as one who represents the media, a channel always disseminate something
true and advanced versus Mother Rosa Multiflora, who is old and being single and is passively subject
to the media's ideological imposition. In this way they are able to avoid the violation of social doxa or
the deviation from the voice of the society and at the same time make manifest certain stance and
criteria intended for the audience.

4 Conclusion
The Internet is the epitome of a society. Nowadays, “the appreciation of the ugliness and deviance ”
has become a form of life in which more and more people are taking part in. They dress oddly, talk silly
things in order for them to make a leap from “liveness” to “celebrity” (Couldry, 2010). The public,
reciprocally, make a space for a category of people who are identified by the majority as those who blur
the boundary between the ordinary and the famous ones, or, a new category of people. They are both
ordinary and are public figures, they are famous because they dare to challenge the social doxa, and
because they dare to present what ought to belong to the realm of everydayness before the camera. The
reports and entertaining net programs concerning celebrities such as Mother Rosa Multiflora are not
only performing an act of flooding the people with monopolized representations about class differences
and the authoritative standardizations; they are also ritualizing people’s actions and construct categories
(Couldry, 2010). From the above analysis, the author arrives at the conclusion that the reproduction of
Mother Rosa Multiflora as a myth on the net is the result of the media’s orchestration of different voices.
One the one hand, she herself is building up her own narration in an extraordinary way that she is able to
establish her image as anti-traditional, deviant yet impressive, thus achieve an end of sensationalizing
herself. On the other, her image is eligible for public attention and become potential candidate for the
circulation of the media in that it seriously deviated from social doxa, as a result, is extraordinary in a
sense. She, as the center of the story is placed in a distant position, as her deviant and persistently
beauty-seeking image is discursively reshaped by socio-economical doxa throughout the orchestration.
During the whole process the protagonists’ identities are distorted in an awkward position while the
social values alienated in an extreme way.
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Abstract: Based on the data from 7 universities located in Wuhan, we examined gender and grade
differences of college students in career decision making, and the impacts of situational factors on the
career decision difficulty of college students in China. We found: (1) Female college students showed
more hesitation, while male college students perceived more external conflicts in the process of career
choice. Senior students were the turning point of career decision-making. (2) Club experience and
family socioeconomic status had significantly positive impacts on college students' career
decision-making difficulties.
Key words: College students; Career education; Career choices; Career decision-making difficulties.

1 Introduction
Erikson’s psychosocial developmental theory and Super's life course theory of career pointed out
that for the young and the entering- adulthood, a major development task in our life is exploring,
choosing and making a commitment to a career. When a person did not made or couldn't make a wise
decision on the potential career options to commit to a specific education or professional field, it is
considered as Career Decision-Making Difficulties [1]. For college students, career decision-making
difficulties may lead to inadequate input of their student role, frequent changes of career paths and
learning areas, and further affecting their accumulation of human capital [2]. For the graduates, career
decision-making difficulties can lead to their inactive job-searching behavior or make a blind career
choice, thus bringing a negative effect to their future career life and social achievement [3]. Therefore,
career decision-making difficulties have always been the most active subject in the field of career
decision-making [4]. At present, the overseas has made a lot of empirical researches on career
decision-making difficulties of college students. But, our country did less. In particular, how is our
country college students' difficulty in the process of career decision-making? What are the
characteristics? What are the situational factors that affect career decision-making difficulties? etc.
These problems lack detailed analysis and discussion. Answers to them on the one hand can enrich
literature in this field of research, on the other hand, can bring very realistic significance on guiding our
country's colleges and universities to better carry out career education, direct students' scientific and
rational choices and promote both their development and growth.

2 Method
2.1 Sample
The sample consisted of 646 college students from 7 universities located in Wuhan. Considering
that their enrollment is less than two months, there would be no freshmen in the sample scope. A total of
800 questionnaires were distributed, 721 of them were returned for the analyses, and the response rate
was 90.13%. Among them, a total of 646 responses were deemed usable for the analysis, an 80.75%
usable response rate. Male accounted for 55.73%, female accounted for 43.03%, 1.24% failed to report
gender. The average age of samples was 20.79. The sophomore year age accounted for 36.84%, the
junior accounted for 36.84%, the senior accounted for 25.08%, and 0.77% failed to report grade. Let us
look at table 1 for details.
2.2 Measures
2.2.1 Family socioeconomic status
We measured social-economic status by the criterion of parents' level of education and parents’
occupation. The educational background could be divided into five levels: postgraduate above, bachelor
degree, undergraduate or polytechnic student, high school or technical school and below middle school
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education. While occupation could be divided into five levels: they were senior professional or senior
executive, professional or intermediate administrative personnel, half-professional or general
administrative staff, technical worker and non-technical worker or farmer. Specific assessment method
was as follows: firstly, giving corresponding index to parents' level of education and professional status;
secondly, making index of education multiplied by weighted value 4, professional status index
multiplied by weighted value 7; finally, focusing on the part of the highest level and adding weighted
education index to professional status index to get index of family socioeconomic status. This research
mainly considered the categories of family socioeconomic status, so a family was divided into three
categories: high socioeconomic status family, medium socioeconomic status family and low
socioeconomic family [5].
2.2.2 Career decision-making difficulties questionnaire
The Chinese version of CDDQ questionnaire revised by Shen Xueping (2005) was used to measure
career decision-making difficulties. Chinese version of CDDQ consisted of 35 programs and three of
them were discriminating programs. Shen Xueping (2005)’s research showed that Chinese version of
CDDQ questionnaire had good internal consistency, retest reliability, construct validity, and
criterion-related validity [6]. In this study, coefficient Cronbach’α of career decision-making difficulties
questionnaire scale was between 0.518 and 0.876, and the median was 0.719.

3 Results
3.1 Gender and grade differences in career decision-making difficulties
3.1.1 Gender differences
Table 1
CDDQ

The Result of Difference Analysis in Gender
Male
Female
M

SD

M

SD

F

Lack of preparation

4.60

1.95

Lack of motivation

4.61

1.77

4.63

.10

.16

4.52

1.88

.44

pause and ponder

4.82

1.70

5.21

1.72

7.79**

Unreasonable belief
Lack of information

4.36

1.38

4.17

1.33

2.83

4.57

1.51

4.40

1.47

1.98

Lack of career decision-making knowledge

4.62

1.92

4.43

1.93

1.41

Lack of self-information

4.06

1.75

3.67

1.68

7.83**

Lack of information about career

5.11

1.86

5.07

1.90

.07

Lack of information of getting the knowledge

4.68

1.83

4.60

1.90

.29

Inconsistent information

4.35

1.32

4.13

1.34

4.40*

Unreliable information

4.19

1.63

4.00

1.70

2.06

Internal conflict

4.66

1.54

4.77

1.47

.81

4.19

1.87

3.72

2.02

9.18**

4.51

1.09

4.38

1.07

2.22

External conflict
Total points of career
difficulties
*
P＜.05；**P＜.001。

decision-making

In general, there were no significant difference between boys and girls on career decision-making
difficulties. However, in some specific types, it still showed a certain kind of gender differences.
Specifically, in the process of career decision-making, girls showed a higher degree of pause and ponder,
while boys showed a higher degree of the lack of self-knowledge and a higher degree of external
conflict.
3.1.2 Grade differences
From table 2, in addition to the fact that there was no significant grade difference on “irrational
beliefs”, there were very significant grade differences both in the career decision-making difficulties'
total points and in other 9 levels of specific career decision-making difficulties. Multiple comparisons
have showed that, compared with sophomore junior year students, senior year students generally showed
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a lower level of career decision-making difficulties. Nevertheless, compared with sophomore year students,
junior year students only had stronger decision-making motivation, but did not have significant difference
on the other 9 types of difficulties. With the increase of grade, the level of college students’ career
decision-making difficulties were on a declining trend, and the senior year college students’ career
decision-making difficulties were significantly lower than the junior year college students’.
Table 2
CDDQ

M

SD

M

Lack of preparation

4.62

1.04

Lack of motivation

4.88

1.79

Pause and ponder

4.85

Unreasonable belief
Lack of information
Lack of career decision-making
knowledge
Lack of self-information
Lack of information about career
Lack of information of getting
the knowledge
Inconsistent information

*

The Result of Difference Analysis in Grade
Sophomore
Junior
Senior
SD

M

SD

F

4.74

.98

4.44

1.04

3.95*

4.57

1.73

4.14

1.89

8.19**

1.68

5.21

1.67

4.90

1.85

3.09*

4.14

1.31

4.41

1.37

4.27

1.39

2.44

4.72

1.44

4.73

1.44

3.85

1.46

21.30**

4.73

1.89

4.82

1.86

3.82

1.88

15.70**

4.12

1.71

4.12

1.75

3.25

1.55

16.01**

5.29

1.78

5.31

1.79

4.48

2.01

12.05**

4.84

1.78

4.94

1.86

3.95

1.78

16.14**

4.38

1.27

4.51

1.28

3.73

1.33

18.79**

Unreliable information

4.22

1.49

4.43

1.73

3.84

1.61

17.65**

Internal conflict

4.72

1.46

4.96

1.45

4.31

1.57

9.51**

External conflict
Total
points
of
career
decision-making difficulties

4.16

1.91

4.18

1.86

3.45

2.03

8.31**

4.60

1.04

4.63

1.02

4.00

1.08

20.67**

P＜.05；**P＜.001。

3.2 The influence of family socioeconomic and practical experience on college students' career
decision-making difficulties
Table 3

control variableage
independent variable
Club activity experience
Social practice experience

The Result of One-Way Analysis
Mean
df
Square
1
15.907

F

Sig.

15.143

.000

2

3.423

3.259

.039

2

2.488

2.369

.095

Categories of family status

2

4.094

3.897

.021

Club activity experience*Social practice experience

4

.941

.896

.466

Club activity experience*Categories of family status

4

2.129

2.027

.090

Social practice experience*Categories of family status

4

.888

.846

.497

After controlling the factor of age naturally maturing, club experience and family socioeconomic
status had significant effects on career decision-making difficulties. Specifically, those college students
who often took part in club activities and from high socioeconomic status family showed a relatively
lower level of career decision-making difficulties in career decision-making, Through further statistical
analysis, we found that the effect of club experiences that reduced career decision-making difficulties
mainly came from “a lack of motivation”（F（2，630）=5.06，p﹤.05）, “the lack of self-information”
（F（2，628）=4.03，p﹤.05）, and “the lack of information of ways to obtain knowledge”（F（1，
618）=4.93，p﹤.05）. Family expectations had no significant effects on “a lack of motivation”（F（2，
631）=2.04，p﹥.05）. As far as “ pause and ponder”（F（2，628）=1.65，p﹥.05）and “ irrational beliefs”
（F（2，634）=.68，p﹥.05）were concerned, there were significant difference on other seven types of
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difficulty-type at 0.5 level above. Multiple comparisons showed that students from high socioeconomic
status family showed a lower level of career decision-making difficulties, while there were no
significant differences between students from median socioeconomic status family and students from
low socioeconomic status family.

4 Discussion
4.1 Grade characteristics of career decision-making difficulties of college students in China
This study found that senior year students have reported lower level of career decision-making
difficulties，although junior year and sophomore year students did not have significant differences in terms of
statistic meaning. In addition to the lack of motivation, junior year students have reported higher level of
career decision-making difficulties. What the study brought us is that there was no linear relationship between
career maturity and grade in groups of college students. Therefore, if we simply assumed that senior year
college students had lower level of career decision-making difficulties than junior year college students, this
might be biased. In fact, the foreign empirical research already showed us that middle school students' career
maturity level seemed to have continuity through grades, but college students were not the case. With the
increase of grade in universities, college students' career maturity did not increase systematically [7]. In
addition, we also need to remain a cautious attitude to the substantial reduction of career decision-making
difficulties on senior year students. The senior year students’ career decision-making difficulties had
significantly diminished and this might be due to the external pressure event of employment. In this state,
their ability of career choosing had a great deal of volatility.
4.2 The effect of family socioeconomic status on career decision-making difficulties
The study found that the college students, who came from high socioeconomic status family, had
fewer difficulties in the career decision-making process. This might due to the fact that college students
from high socioeconomic status family had stronger consciousness of career development and planning,
and they did more career exploration. In their research, Blustein and his colleagues have found that
students from high socioeconomic status family had reported stronger tendency of self-exploration and
environment-exploration, and they were more likely to have future-oriented planning activities. In
addition to this, they also found that students from high socioeconomic status family could get more
opportunities to contact with professional and personal important resources [8]. The study seemed to
demonstrate that the high socioeconomic status family not only could provide emotional support in the
process of career development for their children, but also could provide the instrumental support (such
as, developmental environment, opportunity of internship, employment information, etc). Specific to
this study, further description statistics found that, in terms of community activities, in high, moderate
and low socioeconomic status family the proportion of students taking part in community activities
frequently were 37.12%, 23.45% and 28.54%. The enlightenment of this study showed us that for the
students came from low socioeconomic status family, career education and counselors need not only
provide them some emotional support, but also some instrumental support and help.
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Abstract: Realizing the great revival of Chinese nation’s dream is the long-cherished wish. As an
important part of the youth, college students are main practitioners of Chinese Dream. They should have
the spirit and ability to own the courage to bear responsibility, dare to bear responsibility, be good at
bearing responsibility. They should be brave to take the responsibility and mission endowed by times.
The publicity and education about Chinese Dream which are carried out in deep-going way by colleges
and universities is important to strengthen college students’ identification to Chinese Dream. This paper
shall construct a relatively well-developed model of college students’ identification and evaluation
system to Chinese Dream by qualitative analysis and expert consultation. Study shows that the most
important for college students’ identification to Chinese Dream is behavior identification, which is
followed by attitude identification, emotion identification and ideal identification; from the weight of
index level to target level, the content of influence from great to weak for college students’ identification
to Chinese Dream are target identification, internalization identification, affirmation identification,
guidance identification and so on.
Key words: Chinese Dream; Identification; Evaluation system; College students

1 Introduction
General Secretary Xi Jinping has explicitly presented the important idea for realizing the great
revival of the Chinese nation’s dream since the Eighteenth National Party Congress. He has also
discussed the Chinese Dream at different times and places from different perspectives. The dream
greatly integrates the party’s present program and objective, collects the party, and encourages people.
The Chinese Dream with its broad horizon, enriched connotation emerges as the ictus of the era, highly
exciting melody and spiritual banner of current China, and also endows contemporary undergraduates
with holy historical missions.
Nowadays, scholars embark on the study of the Chinese Dream. The study mainly focuses on the
connotation, publicity and education of the Chinese Dream and ways of how to accomplish it etc. This
leads to a large amount of progress. However, few recognize and evaluate the achievement of the study
of the Chinese Dream. Thus, this dissertation aims at studying the topic on how undergraduates
recognize and evaluate Chinese Dream, which is necessary and meaningful, On the one hand,
theoretically, this could help deepen the ideological connotation of the Chinese Dream, grasp the
spiritual essence of the Chinese Dream and strengthen the recognition of the Chinese Dream. On the
other hand, practically, this would also unearth the value of the Chinese Dream on how to impact the
ideological and political education instilled into undergraduates, blending the Chinese Dream into the
culture of college and university campuses in order to provide a reference for campuses engaging in the
publicity and education of the Chinese Dream.
As I believe, colleges and universities are the main driving force of cultivating talents, scientific
research, community service and cultural heritors. These four functions make them uncontested main
force of implementing the essential task of conduct oneself through moral ethics, the main force of
uniting undergraduates with the Chinese Dream and strengthen the recognition of the Chinese Dream to
intensify the deep understanding of the responsibilities on their shoulders and the mission they need to
fulfill, stimulate the overwhelming patriotism, which is the desire to make China stronger, pay back our
motherland. On the basis of college students’ identification theory analysis to Chinese Dream, this paper
shall build the evaluation system of college students’ identification to Chinese Dream and confirm the
index weight of identification system for collection students’ Chinese Dream by analytic hierarchy
process, providing powerful basis for improving college students’ identification to Chinese Dream.

2 Theoretical Framework of College Students’ Identification to Chinese Dream
Identification is a behavior that accepts others’ influence actively from ideology, emotion and
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attitude so that his own attitude and behavior are similar to others. It is the imitation to model. Its
purpose is to be consistent with model. College student’s identification to Chinese Dream is the remold
of inner world with impel and influence of Chinese Dream, and it can be divided into four, namely their
ideology identification, emotion identification, attitude identification and behavior identification to
Chinese Dream, details are the following:
2.1 Ideology identification
Ideology identification is the identification and share for some value in idea by individual or
societal community through associating with each other. It is people’s position and orientation to their
own value in society, show of which is that the conscious acceptance and following attitude to code of
social value. College students’ ideology identification to Chinese Dream integrates spirit of patriotism
and cultural thought to meet college students’ value appeal and spiritual demand so that it can awake the
college students’ national consciousness and patriotism, and college students transform the Chinese
Dream into their own ideology system to make a contribution to the Chinese Dream. College students’
ideology identification to Chinese Dream mainly includes explicit identification and implicit
identification. Explicit identification is the affirmation for college students’ when they realize their value
to Chinese Dream, the active agreement of proselytizing effect for dominant class of society, and college
students’ conscious identification to Chinese Dream. Implicit identification is the identification to
Chinese Dream for college students before they have clearly noticed except the explicit identification, it
is the identification to Chinese Dream which is formed by unconsciously influence, and it is the most
important part of college students’ ideology identification to Chinese Dream.
2.2 Emotion identification
Emotion identification is the people’s satisfaction behavior, favor and positive attitude to the
objective things that meet their own demands. College students’ emotion identification to Chinese
Dream can be regarded as the emotion change to Chinese Dream from favor to affirmation on the basis
of ideology identification. Therefore, college student’s emotion identification to Chinese Dream includes
satisfaction behavior identification, favor identification and affirmation identification. The satisfaction
behavior to Chinese Dream is not whether college students are satisfied to Chinese Dream, but the
college students’ primary emotion state. It is the first process to accept Chinese Dream in emotion.
Favor identification is college student’s further emotion state to Chinese Dream. It is the second phase
of emotion identification. Affirmation emotion is the affirmation emotion stage that college students
show by heart, and it is college students’ final stage of emotion identification to Chinese Dream.
2.3 Attitude identification
Attitude identification is people’s behavior disposition to something or the identification to
something which is shown when he is willing to take part in it. Attitude identification is the
identification to Chinese Dream which is produced by the disposition or willing that college students
practice the Chinese Dream. Therefore, college students’ attitude to Chinese Dream includes compliance
identification, willing identification and internalization identification. The compliance identification is
the college students’ practice Chinese Dream disposition which is generated by the outer force, and they
temporarily show that they have the disposition or willing to practice Chinese Dream openly so that
produce the identification in attitude. The willing identification is college students’ disposition that they
are willing to practice Chinese Dream which is generated by behavior attitude according to other society
role so that they form the identification of Chinese Dream. The internalization identification the college
student’s identification to Chinese Dream which is generated by practicing Chinese Dream for they
believe and accept the Chinese Dream by heart, and it is the main form for college students’
identification to Chinese Dream.
2.4 Behavior identification
Behavior identification is the identification to activity which is produced by purposeful activities.
College student’s behavior identification is the identification to Chinese Dream which is generated by
practicing Chinese Dream. The identification level is higher is ideology identification, emotion
identification and attitude identification. It mainly includes college students’ target guidance behavior
identification and target behavior identification to Chinese Dream. The target guidance behavior
identification refers to the behavior taken by college students to practice Chinese Dream so that forms the
identification to Chinese Dream. Target guidance behavior the college students’ identification to Chinese
Dream when they realize the Chinese Dream. It is the behavior produced by preparation and effort that
college students made, and the affirmation of the behavior generates the identification to Chinese students.
Target identification behavior is college students’ identification to Chinese Dream when they are practicing
it. The behavior identification is college students’ final express of identification to Chinese Dream.
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3 Evaluation System Constructions for College Students’ Identification to Chinese
Dream
3.1 Construction principle of evaluation system
Principle of scientificity and systematicness. Index system must be constructed on the basis of
science, index conception must be cleared and in accordance with connotation of college students’
ideology identification and it must measure and reflect current situation and degree of college student’s
identification scientifically, objectively and truly. Index system of college students’ identification to
Chinese Dream can evaluate college students’ identification to Chinese Dream correctly. Therefore,
construction of evaluation system for Chinese students’ identification to Chinese Dream must be guided
by “systematic value”, the index which reflects college students’ identification to Chinese Dream must
be comprehensive, and must try to reflect college student’s identification to Chinese Dream
comprehensively.
Principle of practicability and maneuverability. Construction of index system must serve to
empirical analysis and provide basis for decision maker. Therefore, the availability of index data and
maneuverability of data process must be considered for index selection, namely construction of index
system must be brief, and try to select the typical comprehensive index and main index.
Principle of dynamics and comparability. College students’ identification to Chinese Dream is a
dynamic process. To universities and colleges, education of Chinese Dream is not only a target, but also
a process. This requires that the index system must be dynamic, and reflect features of current situation
and development trend for the education of Chinese Dream. Index system should be in accordance with
the principle of vertical and horizontal comparability. Selection and calculation of index data must be in
accordance.
3.2 Evaluation system confirmation of college students’ identification to Chinese Dream
Based on construction principle of evaluation system and evaluation system of college students
identification to Chinese Dream, index system of college students to Chinese Dream is finally confirmed
by qualitative analysis and expert consultation. In the system, the “ideology identification, emotion
identification, attitude identification and behavior identification” are variable of criterion layer. Each
layer includes multiple indexes of index layer, and finally forms the evaluation system of college
students’ identification to Chinese Dream which includes 4 types and 10 items, details are the following:
(1)Ideology identification, including the two indexes of explicit identification and implicit identification
(2)Emotion identification, including satisfaction identification, favor identification and affirmation
identification (3)Attitude identification, including the three index systems of compliance identification,
willing identification and internalization identification (4)Behavior identification, including the two
index systems of target guidance identification and target identification. It is shown as Figure 1.
Ideology
Identification

Explicit
Identification
Implicit
Identification
Satisfaction
Identification

Emotion
Identification

Favor
Identification
Affirmation
Identification

College Students’
Identification to
Chinese Dream

Compliance
Identification
Attitude
Identification

Willing
Identification
Internalization
Identification

Behavior
Identification

Figure 1

Target Guidance
Identification

Target
Identification
Evaluation System Confirmation of College Students’ Identification to Chinese Dream
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4 Index Weight Measurements for College Students’ Identification System to
Chinese Dream
4.1 Measurement method of index weight
On account of the fact that the students’ recognition and evaluation of the Chinese Dream is not a
merely decisional problem, it even reaches the problem of qualitative analysis and quantitive analysis. It
is not hard to draw a conclusion from what I have mentioned before, the ideological recognition,
emotion recognition, attitude recognition and behavioural recognition within the recognition system
among the students are mutual restricted and interactional, the recognition as a whole subjects to get
affected by the criterion layer variables and the index layer variables, plus, each criterion layer and inde
layer can not be described through variables, they need to be calculated and analysed after being
transformed into half –qualitative and half quantitive, finally, reaches the goal of evaluating, putting
forward decision students need to deal with the recognition problems regarding the Chinese Dream. In
this connection, this essay adopts Analytic Hierarchy Process methods testing students the index balance
of the recognition and evaluation system. AHP was first put forward by Saaty T.L. on 1970. This method
and decision always break the related element down to objective, criterion, scheme etc, process the
multi- objective analytic method of the combination of qualitative analysis and quantitive analysis based
on that. It discomposes the complicated problems into several layers and factors (or indexes), and it shall
be judged and scored layer by layer by the index listed by experts and decision makers though
comparing the degree. The following judge matrix is based on evaluation target Ak, aiming at the index
Bi in each layer to judge the relative importance of matrix for the relevant index.
Ak

Table 1
B1

Judge Matrix for the Relative Importance of Bi to Bj
B2
B3
…

B1

b11

b12

b13

…

b1n

B2

b21

b22

b23

…

b2n

Bn

…

…

…

…

bij

…

Bn

bn1

Bn2

Bn3

…

bnn

bij(i=1,2,…,n;j=1,2,…,n) means that to target Ak, the relative important judge value of index Bi to Bj.
Value of bij should consult the expert in the relative field and be subjected to Table 2.
Table 2

bij

Meaning of AHP Judge Matrix Value
Meaning

1

Bi to Bj is important equally

3

Bi to Bj is a little important

5

Bi to Bj is a very important

7

Bi to Bj is a quite important

9

Bi to Bj is a extremely important

2.4.6.8

Important degree of Bi to Bj is in between 1~3, 3~5, 5~7, 7~9

bij=1/bji

Unimportant degree of Bi to Bj

Based on the study of this paper and the different judge matrixes which are confirmed by Delphi,
weight vector can be calculated by root. Weight of Bj can be confirmed finally by calculating the
maximum feature and relevant eigenvector of judge matrix. Let’s assume in a given situation the
confirmed judgement matrix A is :

a11
a
A  21


a12  a1n
a22  a2 n
  

an1

an 2  a nn

(1)

Weight is calculated by root(That is geometric mean method). Firstly, geometric mean of factor in reach
raw shall be calculated to judge, use formula (2)

express, and the formula is:
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n
~    a  n , (thereinto i=1, 2,…, n)
w

i
ij 
 j 1 

Vector can be got:

(2)

~ （w
~ ,w
~ ,, w
~ )T
ω
n
1
2

(3)

~
Factor in ω can be changed by the following formula (namely normalization)

w
wi  n i , (thereinto i=1, 2,…, n)
 w j

(4)

j 1

、

In formula 4,

is each one represents the geometric mean of element either in line or in

row.Vector can be got ω （w1 , w2 ,  , wn ) , it is best to get by the following formula:
T

max

~)
( Aω
i

i 1 nwi
n

(5)

The maximum feature roof of judge matrix is got. In formula 5,
the judgement matrix, and then

C.I . 

is the largest eigenvalue of

max  n

(6)

n 1

In formula 6,
is the judgement matrix compatibility indicators. When C.I .  0.1 , the judge
matrix A in assuming situation has compatibility. If multiple judge matrixes are in multiple situations,
multiple weight vectors can be got and the optimal shall be selected to research.
4.2 Confirmation of judge matrix
4.2.1 Confirmation of judge matrix in criterion layer
Judge matrix in criterion layer shall be confirmed by the method of expert consultation, shown as
Table 3,consistent checking result of judge matrix in criterion layer shall be 0.0265.
Table 3 Judge Matrix in Criterion Layer and Consistent Checking Result
College Students’ Identification to
Ideology
Emotion
Attitude
Behavior
Chinese Dream
Identification
Identification
Identification
Identification
Ideology Identification
1
0.5
0.5
0.3333
Emotion Identification

2

1

0.5

0.5

Attitude Identification

2

2

1

0.5

Behavior Identification

3

2

2

1

Consistent checking result of judge matrix in criterion layer is 0.0265

4.2.2 Judge matrix confirmation of index layer
Confirmation of ideology identification judge matrix is shown as Table 4 by consulting experts.
Consistent checking result of judge matrix in criterion layer is 0.0000.
Table 4

Ideology Identification Judge Matrix and Consistent Checking Result
Explicit
Implicit
Ideology Identification
Identification
Identification
Explicit Identification
1
0.5
Implicit Identification

2

1

Consistent checking result of judge matrix in criterion layer is 0.0000

Confirmation of emotion identification judge matrix is shown as Table 5 by consulting experts.
Consistent checking result of judge matrix in criterion layer is 0.0516.
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Table 5

Emotion Identification Judge Matrix and Consistent Checking Result
Satisfaction
Affirmation
Emotion Identification
Favor Identification
Identification
Identification
Satisfaction Identification
1
0.5
0.3333
Favor Identification

2

1

0.3333

Affirmation Identification

3

3

1

Consistent checking result of judge matrix in criterion layer is 0.0516

Confirmation of emotion identification judge matrix is shown as Table 6 by consulting experts.
Consistent checking result of judge matrix in criterion layer is 0.0088.
Table 6

Attitude Identifications Judge Matrix and Consistent Checking Result
Compliance
Willing
Internalization
Attitude Identification
Identification
Identification
Identification
Compliance Identification
1
0.5
0.3333
Willing Identification

2

1

0.5

Internalization Identification

3

2

1

Consistent checking result of judge matrix in criterion layer is 0.0088

Confirmation of emotion identification judge matrix is shown as Table 7 by consulting experts.
Consistent checking result of judge matrix in criterion layer is 0.0000.
Table 7 Behavior Identification Judge Matrix and Consistent Checking Result
Behavior Identification
Target Guidance Identification
Target Identification
Target Guidance Identification

1

0.3333

Target Identification

3

1

Consistent checking result of judge matrix in criterion layer is 0.0000

4.3 Confirmation of index weight
Based on the confirmation of judge matrix, we can get the index weight measurement result of
evolution system of college students’ identification to Chinese Dream by calculating, and it shown as
Table 8.
Table 8

Index Weight Measurement Result of Evolution System of College Students’ Identification to
Chinese Dream
Criterion
Weight of
Weight of
Target Layer
Weigh
Index Layer
Layer
Criterion Layer
Target Layer
Explicit Identification
0.3333
0.0404
Ideology
0.1213
Identification
Implicit Identification
0.6667
0.0809

College Students’
Identification to
Chinese Dream

Emotion
Identification

0.1899

Attitude
Identification

0.2685

Behavior
Identification

0.4203

Satisfaction Identification

0.1571

0.0298

Favor Identification

0.2493

0.0473

Affirmation Identification

0.5936

0.1127

Compliance Identification

0.1634

0.0439

Willing Identification

0.2970

0.0797

Internalization Identification

0.5396

0.1449

Target Guidance Identification

0.2500

0.1051

Target Identification

0.7500

0.3152

From Table 8 we can see that behavior identification occupies 0.4203 of college students’
identification to Chinese Dream, the weight is great, attitude identification occupies 0.2685, emotion
identification occupies 0.1899, and ideology identification occupies 0,1213. From here we can see that
the most important is practice Chinese Dream for college students’ identification to Chinese Dream.
From Table 8 we can see that explicit identification occupies 0.3333 of ideology identification, it
occupies 0.0404 of college students’ identification to Chinese Dream, the implicit identification
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occupies 0.6667, and it occupies 0.0809 of college students’ identification to Chinese Dream. From here
we can see that implicit identification is more important than explicit identification in college students’
identification to Chinese Dream.
From Table 8 we can see that satisfaction identification occupies 0.1571 of emotion identification,
it occupies 0.0298 of college students’ identification to Chinese Dream, the favor identification occupies
0.2493 of emotion identification, and it occupies it occupies 0.1127 of college students’ identification to
Chinese Dream. From here we can see that the most important is affirmation identification and then they
are favor identification and satisfaction identification in college students’ identification to Chinese
Dream.
From Table 8 we can see that compliance identification occupies 0.1634 of attitude identification, it
occupies 0.0439 of college students’ identification to Chinese Dream, the wiling identification occupies
0.2970 of attitude identification, it occupies it occupies 0.1127 of college students’ identification to
Chinese Dream, the internalization identification occupies 0.5396, and it occupies0.1449 of college
students’ identification to Chinese Dream. From here we can see that the most important is
internalization identification and then they are willing identification and compliance identification in
college students’ identification to Chinese Dream.
From Table 8 we can see that target identification occupies 0.2500 of behavior identification, it
occupies 0.1051 of college students’ identification to Chinese Dream, the target identification occupies
0.7500 of behavior identification, and it occupies 0.3152 of college students’ identification to Chinese
Dream. From here we can see that target identification is more important than behavior guidance
identification in college students’ identification to Chinese Dream.
Meanwhile, according to the weight in Table 6, we can construct system model for college students’
identification as the Figure 2.
0.0404
0.1213

0.1899

Ideology
Identification

Emotion
Identification

College Students’
Identification to
Chinese Dream

0.2685

0.4203

Figure 2

Attitude
Identification

Behavior
Identification

0.0809

Explicit
Identification
Implicit
Identification

0.0298

Satisfaction
Identification

0.0473

Favor
Identification

0.1127

Affirmation
Identification

0.0439

Compliance
Identification

0.0797

Willing
Identification

0.1449

Internalization
Identification

0.1051

Target Guidance
Identification

0.3152

Target
Identification

System Model for College Students’ Identification to Chinese Dream

5 Conclusion
The publicity and education of Chinese Dream is important content of ideological and political
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education for colleges and universities. It is important to build right values for college students, not only
to boost them to shoulder the lofty mission and the historical responsibilities endowed by the era with
intrinsic requirements, but also an effective way to enhance courage and capability to take on and work
on responsibility fearlessly. This dissertation structures a relatively thorough model related to the
systematic recognition and evaluation of the Chinese Dream among the students, indications come out
with the help of necessarily logical analysis and scientific verification :first, in terms of criterion layer of
the Chinese Dream from the students, the mainly influenced variables are ideological recognition,
emotional recognition, attitude recognition, behavioural recognition. Second, in terms of the degree the
students get affected by the influenced variables, from large to small, that is, behavioural recognition,
attitude recognition, emotional recognition, ideological emotion. Third, in terms of index layer and
objective layer which weighs more, the recognition influenced by index from large to small is, objective
recognition, internalization recognition, objective -oriented recognition etc. So, suggestions given to
schools that during the process of publicity and education, start from its own characteristics and
strengths, sing the main melody, solidly build the battle position, unblock the main channels, take
initiative on strengthening the recognition of the Chinese Dream amongst the students, educating and
leading them to implement the Chinese Dream actively, establishing suitable objective recognitions of
cognitive characteristics among the students, also gather the positive energy from the students on their
way to build the Chinese Dream together during the great process of implementing socialism with
Chinese characteristics.
This essay sticks with the topic of students’ recognition and evaluation of the Chinese Dream, using
the method of analysis hierarchy process, from two angles, qualitative analysis and quantitive analysis,
not only narratively in-depth logical analysis, but also go ahead with comprehensive scientific
verification in terms of model structure of recognized and evaluated system, provides new ways of
resolving the problems, also discovers new paths and extends new horizon in the study of Chinese
Dream. But, strengthening the recognition of the Chinese Dream amongst the students is a study of a
rather new field, it remains to be a systematic, long-term project and also needs constantly in-depth
theoretical connotation study of the Chinese Dream, plus, my level and ability of study is limited, some
points of my view are inevitably partial, modification and perfection will play important roles in future
study. From now on, scholars will pay more attention on three -dimensionality which are theory,
history and reality to further explain about the study of the Chinese Dream and continue to publicize and
educate, focus on the theoretical position, systematic structure, theoretical bases, narrative ways of the
Chinese Dream, retrospecting ancient history and figuring out historical reference system, putting
forward ways that will strengthen the recognition and evaluation of the Chinese Dream among the
students.
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Cultivation Path Exploration Based on College Student
Entrepreneurial Quality Evaluation
Guo Ying, Huang Bingqian
School of Management, Wuhan University of Technology, Wuhan, P.R.China, 430070
(E-mail: 63511514@qq.com, huangbingqianhb@163.com)
Abstract: This paper makes an empirical research in Wuhan on evaluation system weights of college
student entrepreneurial quality, carries on analytic hierarchy process and fuzzy comprehensive
evaluation to dive deep into entrepreneurial quality. It draws the conclusion that overall level of college
student in Wuhan is general, among which the comprehensive evaluation of spiritual character is better
than consciousness and personal ability. Based on the conclusion, corresponding countermeasures and
suggestions are proposed in this paper.
Key words: College student; Entrepreneurial quality; Evaluation system ; Cultivation path

1 Introduction
Currently, the entrepreneurial culture is nourished, entrepreneurial environment is optimized and
the entrepreneurial policy is improved gradually. There is no doubt that the entrepreneurial
consciousness of Chinese college student is improving, while the growth of succes rate of
entrepreneurship is relatively slow subjected to their shortcomings in consciousness and abilities. In the
perspective of external support, Wuhan municipal government and relevant organizations have provided
supporting preferential terms. At the same time, cultivating college student entrepreneurial quality
specifically plays a key role in increasing entrepreneurial performance from the angle of internal quality
promotion.

2 Literature Review
Scholars do some relevant researches about the entrepreneurial quality. Scholars from related fields
defined entrepreneurial characteristics as a kind of characteristics based on their physiology, which has
stability and leads entrepreneur to react in lock step to the overall environment. The specific dimension
consists of control source, risk propensity, instability and need-achievement[1]. Entrepreneur needs
achievement, self-determination, right and recognition, as well as enterprise, innovation ability and
independence desire[2]. In the pursuits of life value, entrepreneur should emphasis on risk propensity,
responsibility, team spirit and management ability[3]. In addition, entrepreneur needs to make a plan for
organization long-term development[4].
Among the study of spiritual character, Zhong Yuquan (2009) holds the view that entrepreneurial
spirit is a kind of spiritual strength, which leads entrepreneur to transform innovation idea into
innovative blueprint and does their utmost to make it come true[5]. Zahra (2000) maintains that
innovation practice attaches a critical impact in a market environment of competition[6]. Meanwhile,
entrepreneur should keep in good spirit when they confront a difficult situation and pass it on to other
team members, building a optimistic organizational environment[7]. Only when entrepreneur is righteous
and reliable, can team members keep the faith and make continuous attribution to create organizational
value[8].
As for the argument of personal ability, Tang Jing (2008) applies empirical study and tests
dimension and concept’s reliability and validity of entrepreneur’s management ability, indicating that
management ability is one of the most significant dimensions[9]. Furthermore, construction and
management of social network are favourable for entrepreneur to explore potential customers and
develop good relationship[10].

3 Data and Methodology
3.1 Data
A total of 650 questionnaires were conducted to college student in Wuhan, among which 609
questionnaires were returned(response rate 93.69%).
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Table 1
Individual attribute
Gender

Grade

Major

Formal Testing Sample Attribute（N=609）
Sample distribution
Sample size
Male
319
Female
290
Freshman
133
Sophomore
214
junior
192
senior
49
Postgraduate and PHD
21
Management
138
Economy
73
science
258
engineering
81
Agronomy and medical
17
Humanities and social science
42
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Percent
52.4
47.6
21.8
35.1
31.5
8
3.4
22.7
12
42.4
13.3
2.8
6.9

In terms of sex character, there is no meaningful differences between the genders. The majority of
sample is sophomore and junior from the standpoint of grade. The college student of lower graders is in
fast growth stage, who is willing to accept new things and eager for entrepreneurship. Faced with
smaller employment pressure, they are easily motivated by successful model and has advantages in time
and energy. The major distribution is balanced, where there is a plenty sample of science majors and
social majors.
As for reliability test, the overall reliability of the questionnaire α is 0.893. After standardization, α
is 0.901, more than the minimum requirement of 0.8.
3.2 Methodology
This current study uses SPSS16.0 to explore the reliability analysis and employs the method of
analytic hierarchy process to figure out the weights of college student entrepreneurial quality evaluation
system. Based on that, fuzzy comprehensive evaluation is utilized to integrated assess entrepreneurial
quality situation.

4 Results
4.1 Determination of weights
The AHP procedure involves the following essential steps :
1) Definition of the problem and construction of the hierarchy. The first step of the method is to
define the decision problem and split into a hierarchy of elements identifying the objective, the criteria
and the alternatives. A hierarchy is a network structure consisting of two or more levels. From the above,
college student entrepreneurial quality model hierarchy is built, as shown in Fig 1.

Figure 1

Hierarchical Structure of College Student Entrepreneurial Quality Model in Wuhan
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2) Constructing the weight judgment matrix. Once the decision problem is structured, the next step
is the determination of relative weights, which reflects the relative importance of the elements belonging
to each hierarchical level considered with respect to the elements of the immediately higher level.
3) Single-level sorting. Single-level sorting is seeking the relative importance of each indicator to
its indicator weight on the top of a hierarchy.
Through interviewing successful entrepreneur, analytic hierarchy process is applied to determine
weight of each indicator.
Criterion
Weight coefficient

Factor
C1 Achievement need
C3 Team spirit
C5 Innovative spirit
C7 Optimist confident
C9 management
C11 Opportunity operation

Table 2 First Class Indicator Weights
B1 Consciousness
B2 Spiritual Character
0.3685
0.2632
Table 3 Second Indicator Weights
Weight coefficient
Factor
0.041034
C2 independence
0.158
C4 Vision plan
0.074885
C6 Adventurous spirit
0.06024
C8 Honesty integrity
0.048034
C10 Social ability
0.1469
C12 Knowledge utilization

B3 Personal Ability
0.3683

Weight coefficient
0.07834
0.090184
0.032366
0.095766
0.0542
0.118966

4.2 Comprehensive evaluation
According to the principles of fuzzy comprehensive evaluation method, evaluation set of college
student entrepreneurial quality in Wuhan is established as V={1, 2, 3, 4, 5} = {severe, worse, normal,
good, great}. According to the indicators of entrepreneurial quality evaluation system of college students
in Wuhan, evaluation standard set is obtained as follows:
U={achievement need, independence, team spirit, vision plan, innovative spirit, adventurous spirit,
optimistic confident, honesty ,integrity, management ability, social ability, opportunity operation,
knowledge utilization}.
The fuzzy set A of each evaluation standard weight is fixed through the survey and interview of
successful entrepreneurs as shown below:
A ={a1 a2 a3 a4 a5 a6 a7 a8 a9 a10 a11 a12········ai}
This current study carried on questionnaire survey, making college students evaluate on their
entrepreneurial quality so as to determine the fuzzy relation between U and V.The comprehensive
evaluation is fixed by the formula of B=A·R, among which evaluation j is given according to the
standard i.
Finally, the comprehensive evaluation of college student entrepreneurial quality in Wuhan is fixed
according to the principle of maximum membership degree.
Fuzzy comprehensive evaluation is applied to calculate fuzzy set A:
A=｛0.041034,0.07834,0.158,0.090184,0.074885,0.032366,0.06024,0.095766,0.048034,0.0542,0.1469,0.118966｝

The assessment result of college student entrepreneurial quality in Wuhan is obtained through
questionnaire, as shown in Tab 4.
Table 4 Results of College Student Entrepreneurial Quality Assessment in Wuhan
Severe
Worse
Normal
Good
Great
Assessment
Indicator
Number(%)
Number(%)
Number(%)
Number(%)
Number(%)
Achievement need
6(1%)
39(6.4%)
268(44.0%)
158(25.9%)
138(22.7%)
Independence
5(0.8%)
41(6.7%)
260(42.8%)
183(30.0%)
120(19.7%)
Team spirit
7(1.2%)
61(10.0%)
244(40.0%)
219(36.0%)
78(12.8%)
Vision plan
19(3.1%)
131(21.4%)
182(30.0%)
243(39.9%)
34(5.6%)
Innovative spirit
24(3.9%)
93(15.3%)
237(38.9%)
202(33.2%)
53(8.7%)
Adventurous spirit
31(5.1%)
123(20.2%)
243(39.9%)
158(26.0%)
54(8.8%)
Optimist confident
6(1.0%)
24(3.9%)
182(29.9%)
269(44.2%)
128(21.0%)
Honesty integrity
5(0.8%)
13(2.1%)
71(11.7%)
244(40.0%)
276(45.4%)
Management ability
97(15.9%)
213(35.0%)
107(17.6%)
176(28.9%)
16(2.6%)
Social ability
8(1.3%)
61(10.0%)
249(40.9%)
213(35.0%)
78(12.8%)
Opportunity operation
5(0.8%)
43(7.1%)
260(42.7%)
195(32.0%)
106(17.4%)
Knowledge utilization
4(0.7%)
37(6.0%)
294(48.3%)
195(32.0%)
79(13.0%)
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Evaluation matrix is obtained in accordance with the above calculative process:

Accord with fuzzy matrix algorithm rules and unitization processing, B can be calculated as
follows: B={0.02 0.12 0.36 0.33 0.17}
According to maximum attached principle, the comprehensive evaluation of college student
entrepreneurial quality in Wuhan is general. Besides, the comprehensive evaluation of spiritual character
is better, while the result of consciousness and personal ability is general.

5 Conclusion
Depending on the results of analytic hierarchy process, it can easily draws the conclusion that
consciousness gets the highest coefficient, while spiritual character has the lower one. Firstly,
entrepreneurial consciousness exerts a far-reaching impact in the process of entrepreneurship.
Entrepreneurial practice is realizable as long as consciousness is built. Secondly, personal ability plays a
pivotal part on entrepreneurial performance. Entrepreneurs ability is closely related to organizational
management and social network, which is decisive in transforming professional knowledge and market
opportunity into organizational productivity. Finally, spiritual character is a kind of intrinsic attribute,
whose effect is not so noticeable as consciousness and ability, but it may influence organizational
development to a large degree in the long term. Therefore, college should concentrate on the shape of
team spirit,exercise of opportunity operation and improvement of knowledge utilization in the process of
entrepreneurial quality cultivation. Based on the results of fuzzy comprehensive evaluation, the
comprehensive evaluation of college student entrepreneurial quality in Wuhan is general, among which
the comprehensive evaluation of spiritual character is better than consciousness and personal ability.
Taken the importance of consciousness and personal ability into consideration, it is urgent to implement
targeted measures. This provides the foundation for setting specific training scheme aimed at different
population characteristic.
This current study comes up with some suggestions on college student entrepreneurial quality
cultivation aimed at horizontality and key factors of entrepreneurial quality.

Figure 2

Entrepreneurial Sth
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1) Set up internal promotion system based on student entrepreneurial quality
According to the theory of nurture and synergy evolution of entrepreneurial quality, it can be
acquired through teaching and practice. As a separate branch of management, the curriculum system of
New Venture Creation is relatively independent. Nowadays, enterprise education basically relies on
KAB courses in domestic university. The teaching methods are restricted by class hour and teaching
objects are subject to the subject. At the same time, college students underperform in the knowledge
application, team consciousness and other key aspects. Conditioned universities can adopt the
suggestion to set up entrepreneurial courses in the form of second major, with “experience, share,
communicate, integrate, apply” as the process. Implement expansion training projects of entrepreneurial
quality can be based on the existing training base or professional training institutions in universities. It
would improve the entrepreneurial quality of college students, especially the science students.
2) Build external support system based on college enterprise startup education
Social network is one of the key processes to accumulate relationship and capital for its stickiness.
Building college student entrepreneurial social network based on SNS technology is an effective way to
extend social spans, making it a gold opportunity to get partnership and entrepreneurial resource.
Building practice base and incubators, which is characterized by college student. Venture towns can
adopt various preferential policy according to different entrepreneurial type. In addition, it is advisable
to set up self-management area so as to satisfy college student’s need in different phases. Meanwhile,
government should fully cooperate with college to develope online Q&A, entrepreneurship simulation,
which will be of great help for college student to have a deep understanding, thinking and utilization of
entrepreneurship, promoting entrepreneurial quality.
3) Set up scientific evaluation system for certification
Government and universities still need to evaluate, examine and verify the entrepreneurship of
undergraduate so as to evaluate the risk and prospects of startup project comprehensively. But just for
checking the project itself cannot avoid the risks of entrepreneurship brought by the lack of
entrepreneurs’ quality. So evaluating entrepreneurial quality of the entrepreneurs scientifically and
certificating the entrepreneurial qualification in conjunction with the second major, expansion training
and the results of the test can not only urge entrepreneurs to enhance their own quality, it can also make
the financial support of social institutions open and transparent.
It is undeniable that the representative of study sample decreased to a certain degree result from
limited time and energy. Extensions of this study might analysis differentiation of college student
entrepreneurial quality among various populations and make practical suggestions on cultivation and
optimization of entrepreneurial quality.
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A Study on Pragmatic Markers in TED Public Speeches
Peng Yuan
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Abstract: Pragmatic markers play important roles in utterance production and interpretation.
Meanwhile, they play a variety of functions in establishing discourse coherence. The present study gives
a discourse-pragmatic account of the features and functions of pragmatic markers based on a corpus of
40 TED public speeches. Results show elaborative markers occupy the largest distribution while
emphasis markers have the least number in the corpus. Furthermore, pragmatic markers in speeches
function mainly to explain a message, to contrast between two messages, to manage a discourse, to
make an inference and to show the sequence of the events.
Key words: Pragmatic marker; TED; Speech; Function

1 Introduction
Pragmatic markers have been a staple of pragmatic research over the years. Some researchers
prefer call it terms such as ‘‘discourse particles’’, ‘‘connectives’’, “pragmatic expressions’’ or ‘‘discourse
markers’’. They are defined as a class of lexical expressions drawn primarily from the syntactic classes
of conjunctions, adverbs, and prepositional phrases. With certain exceptions, they signal a relationship
between the interpretation of the segment they introduce, S2, and the prior segment, S1.They have a
core meaning, which is procedural, not conceptual, and their more specific interpretation is “negotiated”
by the context, both linguistic and conceptual[1]. Schiffrin holds that discourse markers are sequentially
dependent elements which bracket units of talk that signal relationships between immediately adjacent
units of talk and which thus have a coherence building function on a local coherence level [2]. During the
past decades, studies on pragmatic markers in conversational interaction have been attached great
importance. For example, Janet M. Fuller examined the use of the markers “you know”, “like”, “oh”,
“well”, “yeah”, and “ I mean” in two speech contexts—interviews and casual conversations—to
determine their role in marking and negotiating speaker roles[3]. Yu-Fang Wang and Pi-Hua Tsai carried
out a study on the Chinese contrastive markers zhishi, danshi, buguo, and keshi, which correspond to
English “but/yet/however”, across different discourse modes: narratives of personal experiences, casual
conversations, formal lectures, and formal interviews [4]. However, studies on pragmatic markers in
monologues, like in public speeches, are relatively neglected. The present study takes a quantitative
corpus-driven approach to explore the features and functions of pragmatic markers in TED public
speeches. Specifically, the study is carried out to answer the following three questions: 1) Are pragmatic
makers common in TED public speeches? 2) There are different categories of pragmatic markers, and
which categories occur with the highest frequency and which one the lowest in TED public speeches? 3)
Pragmatic markers can achieve coherence and logic in discourse. But how do they function in utterance
production and interpretation during the process of making a public speech?
Pragmatic markers affect the hearer’s cognitive processes in communication [5]. On the other hand,
they are linguistic choices the speaker makes to show an adaptation to different contexts for
communicative purposes, and in communication, they do not contribute directly to an easily identifiable
propositional content, but perform a wide range of pragmatic functions [6]. In this study, pragmatic
markers are analyzed in the framework of relevance and linguistic adaptation theory.
Pragmatic markers are classified in various ways by different researches. On Fraser’s account,
pragmatic marker is an umbrella term encompassing all linguistically encoded clues which do not
contribute to the propositional content of the sentence but signal the speaker’s potential communicative
intentions [7]. Under this umbrella are four subtypes: (1) basic markers (e.g. sentence mood and
performative expressions) which signal more or less specifically the force of the basic message of the
sentence. (2) commentary markers (e.g. frankly, reportedly) which comment on some aspect of the basic
message. (3) parallel markers (e.g. titles, vocatives) which signal an entire message in addition to the
basic message of the sentence. (4) discourse markers (e.g. however, therefore)which mark the
relationship between the message they introduce and the foregoing message. The classification of
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pragmatic markers in present study is mainly based on Fraser [7] [8]. It is divided into eight subdivisions:
elaborative markers, contrastive markers, temporal markers, inferential markers, assessment markers,
emphasis makers, conversational management markers and other markers.

2 Data and Methodology
The approach followed is corpus-driven and a corpus of forty TED public speeches is employed as
the data source to carry out an investigation on the distribution of different categories of pragmatic
markers. TED stand for Technology, Entertainment and Design. It is a global set of conferences owned
by the private non-profit Sapling Foundation, under the slogan: “Ideas Worth Spreading”. The TED oral
speeches are mainly selected from the internet and they are transcripted in words and put into one file to
form a corpus. The speech corpus are reliable because they are formal in language style, diverse in
speakers, and various in form, content, length and time of delivery.
Wordsmith 4.0 and PDF are employed to obtain accurate data of the eight categories of
pragmatic markers. Wordsmith 4.0 is employed to obtain the general information such as the tokens
and the number of sentences of the corpus. PDF search engine is used to search for the frequency
of each individual pragmatic marker.

3 Results
Table 1
TED speeches
40

General Information of Pragmatic Markers in TED Public Speeches
Number of
Tokens
Pragmatic markers
Sentences
pragmatic markers
100,671
2189
6274
0.35

Table 2 Distribution of Pragmatic Markers in TED Public Speeches
Categories elaborative contrastive temporal inferential emphasis assessment conversational
Numbers

1039

634

84

112

31

67

187

others
35

Table 3 The Frequency of Individual Markers
Categories of pragmatic markers
and

but

now

because

when

I mean

by the way

you know

888

610

71

48

70

32

12

27

Table 1 is based on the statistics of wordsmith 4.0 and the PDF Search Engine, and it shows that
there are 2189 pragmatic markers in the 40 selected TED public speeches and the number of their tokens
and sentences are 100671 and 6274 respectively. And the number of pragmatic markers per sentence is
obtained as 0.35.
According to Table 2, elaborative markers have the highest distribution, with the number of 1039
while emphasis markers have the lowest frequency, with the number of 31. Frequencies of different
markers rank in the order of elaborative markers(1039), contrastive markers(634), conversational
management markers(187), inferential markers(112), temporal markers(84), assessment markers(67),
other markers (35)and emphasis markers(31).
Table 3 shows that “and” is the most frequently used elaborative markers in TED speeches, with
the number of 888. The other frequently used pragmatic markers include “but”, “now”, “because”,
“when”, “I mean”, “by the way” and “you know”.

4 Discussion
Pragmatic markers occur in oral rather than written discourse, and they are multifunctional. This
part is an analysis on the range of functions or sub-functions of different categories of pragmatic
markers in TED public speeches.
Elaborative markers are widely used in the corpus to elaborate or explain or reason the message in
a discourse. Elaborative markers include “and”, “also”, “besides”, “for example” etc. And the function
of elaborative markers is to give the hearers the signpost that the following segment is an explanation,
an example, a refinement or a summary of some sort on the prior discourse. “And” is the most
frequently used elaborative markers. In most cases, “and” indicates an explanation, a progressive or a
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topic orientation relationship with the prior discourse. For example:
(1) Attitude is by far the most overlooked by telling of indicators. And honest person is going to
be corporative.
Contrastive markers generally indicate a denial of expectation, emotion or surprise, a contrast of
some message associated with the one in the foregoing discourse. Contrastive markers are various,
including “but”, “however”, “yet”, “whereas”, etc. “But” occupies the largest frequency and in most
cases, “but” is employed to mark that the following message presented in the discourse is to be
contrasted with a previous discourse. For instance:
(2) Ok, now I don’t want to alarm anybody in this room. But it’s just come to my attention that the
person to your right is a liar.
Conversational management markers are markers signaling or indicating how a discourse should be
managed for the hearer. They may be used to indicate a shift in context, or perform as a warning-signal
in different discourse contexts to make a repair about what has been said, and sometimes they are used
by the speaker to make a response to his own talk [2]. Conversational management markers are “now”,
“well”, “ok” etc. The pragmatic marker “well” is used frequently and it has been described as a
“reception marker”, “delay device”, “a marker of an upcoming dispreferred response”. For example:
(3) Well, one of the problems, of course, turns out to be testing.
Inferential markers are used to suggest an inferential or conclusive relationship between the
segments of the discourse or “signal that the force of the utterance is an inference or conclusion which
follows from the preceding discourse” [7]. In a speech, they play important roles for the hearers in
interpreting an inference or a conclusion according to the context. “So”, “because”, “after all”, “hence”,
“thus” belong to inferential markers. The marker “so” is most commonly described as indexing
inferential or causal connections. “So” is used in contexts where the activity being launched has been
relevantly pending. Additionally, speakers can use “so” to characterize and constitute a particular action
as advancing their interactional agenda. For example:
(4) You know this. So, I could tell you a lot about shame, but I'd have to borrow everyone else's
time.
Temporal markers function as indicators to give an account of some events or a series of events in a
speech, showing the time of an ongoing event or a past event or the sequence of a series of events.
“When”, “while”, “at that time”, “then” etc. can be used as temporal markers.
(5) When Bonnie thought that the back of my throat was swelling up, and she brought the medical
team over to our boat to say that she's really beginning to have trouble breathing.
Assessment markers fulfill the function of signaling or indicating the speaker’s assessment or
evaluation of some messages or comment on certain events. Examples include “in my opinion”, “I
mean”, “as for me”, etc. “I mean” is popular in TED public speeches and the basic meaning of “I mean”
may be to indicate upcoming adjustments, from the word level on up to the negotiation of meaning [8].
For instance:
(6) It’s why human culture is so interesting and diverse and dynamic. I mean, other animals may
well have imaginations and creativity, but it’s not so much in evidence, is it, as ours?
Emphasis markers are rarely used in TED public speeches. When the speaker considers a statement
to be very important, he may want to show the hearers his emphasis on the statement. Emphasis markers
like “indeed”, “definitely”,” really”, etc. function to fulfill this kind of communicative need in making a
public speech. With such markers, the basic message in the oncoming discourse in emphasized;
meanwhile the hearers’ attention is aroused. For instance:
(7) And indeed, the scientific literature grows at an alarming rate.
Markers like “you know”, “you see”, “certainly”, “frankly” belong to different subdivisions of
pragmatic markers. “You know” is used to check on or to demonstrate shared views [2]. The speaker
strives towards getting the addressee to cooperate or to accept the propositional content of his utterance
as mutual background knowledge [9]. “You know” highlights particular utterances requiring extra
consideration and it’s another basic meaning is to signal to addressees that they fill out unspoken
intention. “You know” may blunt the blow of face-threatening talk that precedes or follows it [10].
“You see” is a marker indicating the upcoming discourse is the speaker’s view that can’t possibly
be known to the hearers. Such pragmatic markers can engender rich and dynamic functions such as
interactive ostension, attitudinal projection and cognitive initiation, and play a significant role in the
interpersonal interaction.
“Certainly” belongs to evidential markers which signal the degree of confidence, positive or
negative, weakly or strongly, held by the speaker about the truth of the basic message. And “possibly”
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shows the speaker’s low degree of confidence about the following discourse. “Frankly” is a
manner-of-speaking marker which is speaker-oriented, indicating the manner of speaking and the
function is to inform the audience that the message followed in conveyed in a forthright way [8].
(8) Teaching, properly conceived, is not a delivery system. You know, you're not there just to pass
on received information.
(9) You see, in the end, education is about learning.
(10) Certainly, this is not the first time that we've had great progress with women.

5 Conclusion
Pragmatic markers in general are important resources for establishing discourse coherence and
accomplishing understanding. The present study investigates the features and functions of pragmatic
markers in the establishment of coherence in TED public speeches. The results indicate pragmatic
markers are common and frequently used in TED public speeches and they play a variety of functions
like demonstrating a statement, explaining or reasoning a message, indicating a contrastive relationship,
showing the sequence of a series of events, and making an inference or drawing a conclusion, etc. in
utterance production and interpretation. Analyses of the corpus have allowed for new insights into the
meanings, uses, and functions of different categories of pragmatic markers. In the future, researches can
be carried out in those widely used individual markers and their successful contribution to the
communication between speaker and the hearer.
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Abstract: ESP is practiced at the tertiary level in most countries where EAP is especially highlighted to
prepare students for their academic study. However, EAP is new at Chinese universities and college
even in the stage of postgraduates. Needs analysis of WHUT postgraduates reveals that EAP, especially
EGAP is becoming increasingly significant against the background of the internationalization of higher
education. Based on the analysis, the paper tends to raise a feasible model of EGAP course design,
concerning course target, course type, textbooks, and class activities, for the future postgraduate English
teaching reform.
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1 Introductions
Postgraduates English teaching has kept an embarrassing state for many years. Theoretically, it
should be an advanced English teaching, for it teaches postgraduates, the future professional workers,
engineers, and scientists. English is of great importance for them, as a tool to achieve new informations
and communicate with the outside world. Thus, postgraduates English teaching should cultivate students
skills on English reading, listening, speaking and writing, focusing on their communicative abilities.
Their English learning should be highly target-based. That is, their English learning should apply
English to the study of their majors. Postgraduates English teaching should be special to the students
from different majors. However, the facts are not like that. Postgraduates English teaching still deals
with General English teaching , same to the college English teaching, and even high school English
teaching, repeating former English teaching models and contents. As a result, postgraduates cannot use
English well in their academic study and future work, even after they finish postgraduates English
learning.
We took a survey on 368 postgraduates of WHUT, from 14 classes, 10 majors (including arts,
management, economics, laws, mathematics, automobile engineering, material engineering, civil
engineering, information engineering, and computer engineering) on April of 2013. The results are like
this. The number of students who “make a great progress” from English classes is 3.9%; the number of
students who “make a little progress” is 35.23%; the number of students who “make no progress”is
25.4%; the number of students who “do worse in English than before” is 35.39. The number of students
who are “very satisfied”with English classes is 15.54%; the number of students who are “quite satisfied”
with English classes is 25.39%; the number of students who are “not satisfied” is 59.07%. But we found
students are eager to learn and improve their English by taking several interviews with them.
In recent years, Chinese academic field tries to go into the world, with the great development of the
higher education internationalization. Achievements from Chinese academic field also should be
accepted by other countries. However, comparing to Japanese universities, Chinese universities are left
behind greatly in this part. The ratio of articles which run on international journals by Japanese is much
greater than that by Chinese. Lu Hongdi(2007) found that Chinese students and scholars publish much
less articles on journals of SSCI and A$HCI than Japanese students and scholars. And Japanese have
translated much foreign data of arts and sciences rapidly and exactly(Xu Guozhang, 1978). Furthermore,
18 native Japanese scholars have won the Nobel Prize since 1949. But Hu Zhuanglin and Wen Qiufang
say, Chinese students are not worse at English than Japanese students. Chinese students take the fourth
place on TOFEL in countries that treat English as a foreign language, much better than Japanese
students (Hu Zhuanglin, 2002). Chinese students have better pronunciations and tones than Japanese
students, thus Japanese English teaching is worse than Chinese English teaching in reality(Wen Qiufang,
2011). Above all, Japanese English teaching is of great application, focusing on cultivating students’
using English as a tool to raise their academic levels. Japan made it very well, which is proved by their
advanced technology and rapid economic development.

2 Academic English
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With the development on economic globalization and higher education modernization, Chinese
students have achieved higher General English levels than the past, thus English for Specific
Purpose(ESP) begins to develop in Chinese universities, especially in the stage of postgraduates.
English for Specific Purpose(ESP) has two parts, one is English for Academic Purpose(EAP), the other
is English for Occupational Purpose(EOP). English for Academic Purpose(EAP) is also divided into two
parts: English for General Academic Purpose(EGAP) and English for Specific Academic
Purpose(ESAP)(Hutchinson, 1987). The former one is concerned about cultivating learners’ skills on
academic reading, listening, speaking and writing; for example, listening to English lectures, taking
notes, taking part in academic talks, and making academic presentations,etc. The latter one is concerned
about giving academic classes in English completely, or bilingual academic classes. In our research, we
found most universities in Asia deal with much English for General Academic Purpose(EGAP) and a
little English for Specific Academic Purpose(ESAP). For example, Hong Kong universities mainly take
courses of English for General Academic Purpose(EGAP) as required courses, and take English for
Occupational Purpose(EOP) courses as optional ones. Tokyo University and Kyoto University in Japan
give courses of English for General Academic Purpose(EGAP) during the stage of undergraduates and
courses of English for Specific Academic Purpose(ESAP) during the stage of postgraduates. In China,
universities provide required courses of General English both in the stage of undergraduates and
postgraduates, and some English for Occupational Purpose(EOP) courses as optional ones, such as
business English, medicine English, and legal English, mainly aiming to help students pass CET4 and
CET6, with little application on English for Academic Purpose(EAP) teaching. In this paper, we make a
research on English for Academic Purpose(EAP), especially on English for General Academic
Purpose(EGAP). We make an analysis whether we need take English for General Academic
Purpose(EGAP) teaching during the stage of postgraduates under the present condition of Chinese
higher education , and make some explorations on the models of English for General Academic
Purpose(EGAP) teaching.

3 Needs Analysis
3.1 Targets and methods
The course design should be based on the right need analysis. “National Education Reform and
Development of Long-term Planning Programs” on October of 2010 points out in No48 rule that our
country should produce talents who have global views, understand global rules, also can take part in
global affairs and global competitions, in order to improve the global level of Chinese higher education.
No.49 also proposes a series of methods, such as , colleges and universities can attract excellent
professionals and scholars to take posts of teaching, researching, and management; import advanced
overseas talents and academic groups; and improve the ration of foreigners in the teachers with a
systematic plan. “Higher school should set up a system of English courses in order to improve the global
competitive abilities of students both in undergraduate and postgraduate stages”(Hao Ping, 2009).
So we can find many colleges and universities begin to enhance the global competitive abilities of
students. How can we improve the General Academic English abilities of students, esp. postgraduates, in
order to face the challenges from the higher education globalization? We made a survey on 927
postgraduates of WHUT on June of 2013, when English teachers were giving classes. The targets of our
survey are: 1) the needs degree on Academic English of students; 2)difficulties in using English to study
their academic knowledge. The questionnaire refers to Academic English courses of higher school in
Hong Kong, Japan, and America, and descriptions on skills of Academic English, which are made by
Alexander, Argent & Spencer (2008). Besides this, we also make some interviews with some students
after class. Then we will make discussions on this survey.
3.2 Weak abilities in academic english
Table 1
A. Choose
Academic
English classes
or bilingual
courses
56.5%

Do you Have These Needs? (Choose One or More)

B. Read
English
academic
articles

C. Listen to the
lectures of
English
scholars

D. Go abroad or
study as an
exchange
student

E. Run articles
in foreign
journals

F. No needs

69.0%

62.9%

58.1%

77.1%

5.0%

Proceedings of the 11th International Conference on Innovation & Management
Table 2
A. I cannot catch
English lectures
and taking notes
51.0%
Table 3
A no
11.8%
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What are Your Difficulties If you Have Above needs? (Choose One or More)
D. I cannot take
E. I cannot write
B. Read original
C. Small
discussions and
abstracts, reports,
English data very
vocabulary, esp.
make presentations
and articles exactly
slowly
technical words.
smoothly in
in English
English
67.3%
85.1%
68.5%
49.3%
Do Your Major Teachers Require to Read English Data on Your Major?
B sometimes
C frequently
37.5%

34.2%

Table 4 Is it Important for You to Read Major Works in English Directly?
A very important
B indifferent
C not important
86.2%

A small number
of technical
words
77.6%

12.6%

1.2%

Table 5 What are Your Difficulties in reading English data?
B small of
C unfamiliar
D unfamiliar
E cannot follow
general
with structures
with structures
a long article
vocabulary
of articles
of sentences
65.2%
18.4%
20.2%
48.3%

F cannot catch
the main topic
42.5%

Table 6 Do Your Major Teachers Require You to Write Abstracts, Reports, or Articles in English?
A. frequently
B. sometimes
C never
62.7%

27.8%

9.4%

Table 7 Is it Important for You to Write Abstracts, Reports, or Articles in English?
A. very important
B. indifferent
C. not important
79.3%

18.0%

3.7%

The survey shows two points.
1) Academic English teaching will be a trend in colleges and universities under the condition of
higher education globalization. The ratio of students who prefer to take Academic English classes, listen
to English lectures, or go abroad is more than 50%. The ratio of students who require to read original
English data and write English articles on their majors is also larger. Hyland et al (2002) holds that
English becomes a more and more important language in spreading academic knowledge, which
changes the experiences of many students, because they have to manipulate English, so that they can
understand their majors and make researches on those majors smoothly. The survey states that students
who have no those requirements just cover 11.8% and 9.4 respectively; the students who claim those
two abilities are very important in their major study cover 86.2% and 79.3% respectively. The below are
notes from our interviews:
---We use English frequently in our major study. Most data that teachers ask us to find are in
English. Also our department always invite foreign scholars to give lectures. We are very nervous when
we cannot keep up with those lectures.
---The newest achievement is published in English. We have to read English articles to know the
newest development in our field.
---We have many opportunities to study as exchange students. For example, we can go to Hong
Kong, Singapore, and America. But schools there just provide courses in English. I have to give up
because of my weak English.
Thus we can say that a postgraduate should have abilities to read and write English in their
academic study skillfully, if he wants to make some achievements in his field.
2) The present Academic English abilities are very weak during the stage of postgraduates. In our
interviews, students point out three problems when they use English to make academic study after they
finish the General English classes. The first one is that they are not used to listening to lectures from
foreigners, for they cannot catch the important parts of their lectures, and take notes of those parts. The
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second one is that the speed is very slow when they read original English books and articles, for they
command a small number of technical words, and they are unfamiliar with sentence structures and text
structures. The last one is that they have great difficulties in writing English abstracts, reviews, reports,
and articles. Our survey is approved by Geoghegan, who made a survey on language difficulties of
overseas students in Cambridge University in 1983. He found that taking part in discussion(28%),
writing articles(23%), and listening to lectures and taking notes(20%) are greatest difficulties in the
study of their fields. Thus, in our interviews, students call that they need to experience a transition
period that help them to improve abilities of using English to make the academic study, before they can
manipulate English in their academic study, after they finish the basic English study. “The present
postgraduates English classes do not make us to improve English rapidly. We would rather combine
English classes with the Academic study, esp. we need to improve abilities in listening to English
lectures, finding English data, and writing English articles.

4 Course Design Model
According to the above, English for Academic Purpose(EAP) courses, especially English for
General Academic Purpose(EGAP) courses, are of the great importance and necessities in colleges and
universities in order to face challenges from higher education globalization. For example, the last
question in our survey is “do you choose the English for General Academic Purpose(EGAP) courses if
we open these classes?”. Students who say “yes” covers 91.1% and who say “no”covers 1.4%. As a
result, we should make a course design model for the future postgraduate English teaching reform.
4.1 The course target
The target of English for General Academic Purpose(EGAP) teaching at UNNC(University of
Nottinham Ningbo, China) is “providing students with necessary English language and study skills to
enable them to succeed in their academic course”(Shu Dingfang, 2009). However, colleges and
universities which are not in full English-speaking environment set up their different targets. For
example, Fudan University aims to training students Academic English abilities, so that they can
manipulate English in their academic study and research. Qinghua University intends to support students
in their academic study and international communications by disciplining their academic English. Their
teachings are basically composed of listening English lectures, taking notes, finding and reading original
data, writing abstracts, reports, reviews, and articles, making presentations and taking part in discussions
（ Alexander, Argent & Spencer, 2008). Their courses belong to English for General Academic
Purpose(EGAP), but not English for Special Academic Purpose(ESAP). They take some considerations:
1) Their classes mean to improve the basis English abilities for students’ academic study and research,
international communications, as well as the future work. 2) Their classes are prompt to students from
different majors. 3) Students with the present English level are not competent with English for
Specific Academic Purpose(ESAP) classes at the moment. They need take English for General
Academic Purpose(EGAP) classes as a transition period before they take English for Special Academic
Purpose(ESAP) classes. 3) Students may be put in occupations that are not related to the major they take
during the stage of being a postgraduate. 4) English teachers are competent with English for General
Academic Purpose(EGAP) classes, for they have no need to achieve much background knowledge in
other non-English majors, and to make cooperations with teachers in those majors. So we propose that
English for General Academic Purpose(EGAP) classes should be one of the required courses, and
English for Specific Academic Purpose(ESAP) classes should be one of the optional courses, during the
stage of postgraduates in colleges and universities, which are not in full English-speaking environment.
This paper will mainly make some explorations on the course design of English for General Academic
Purpose(EGAP).
4.2 The course type
English for General Academic Purpose(EGAP) classes can be divided into Academic English
(science and technology), Academic English (social science),Academic English (arts), Academic
English (management), and Academic English (medicine), according to different subjects in the school.
As a required course, students have to take 4 classes every week of two terms, and at last get 4 credits if
they successfully pass the final tests of this subject. This course should use Project-Based
Instruction(PBI) to improve comprehensive Academic English abilities of students on reading, listening,
writing, and speaking.
4.3 Textbooks
1) Textbooks should be of Content-Based Instruction(CBI). Texts should be interesting and
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debating, related to the real life, belong to popular science that English teachers can manage. Texts can
be more specific to one field if the students are from the same major or similar majors. Such as
Academic English (management) and Academic English (medicine) can be more specific to these two
fields. Texts of Academic English (science and technology) should be popular science, such as articles
concerning to low-carbon life, gene-modified food, clone, nuclear radiations, nanometer, robots, etc. for
the students may come from different majors and they may take work in different fields after graduation.
2) Textbooks should be authentic. Hyland（2002）holds that data and tasks in class should be
authentic in Academic English teaching. Thus, we make two proposals. One is that we make no
reedition to the language and contents of the original articles, so that students can approach a real
academic English world. The other is that we make efforts to provide students articles of different
opinions on a same topic, in order that they can reflect, compare, and criticize different opinions in a
same field. Besides reading materials, we propose to provide students some audio and visional data
about 6 to 20 minutes on those texts from internet open classes, American TED popular science website,
and other recourses.
4.4 Class activities
4.4.1 Project-Based Instruction(PBI)
A success Academic English class includes three elements: “skills-based, text-based and
practice-based” (Hyland,2006). How can we combine these three elements? We hold that Project-Based
Instruction(PBI) may be a most effective method. PBI is to solve a problem in one field by doing one
project in that field. PBI can motivate students’ interests and curiosities in the English study , but also
develop their abilities of autonomic learning, group cooperation, analyzing and solving problems,
critical thinking, and etc., by applying English study to their academic research（Beckett, 1999). We can
require students to set up groups and to choose topics from textbooks, which are related to their major
study and their academic interests. One student should read a number of original data on his project and
write a review about 300 words and make reports in class; he has to listen to at least three academic
lectures made by foreigners and taking notes and write abstracts; at the end he has to write an article
about 1200 words as his project achievement, and make an oral presentation during two terms of
Academic English study. In doing those projects, students can master skipping and omission skills in
English reading, because they have to read many English articles and finding data they need; they can
command better paraphrasing skills, because they have to quote from much data without commit
plagiarism. For example, they will know how to use right words and write right sentences. This kind of
English writing is of a great application sense and a clear orientation in the academic study.
4.4.2 Language Input
Language input is for training reading and listening abilities of students. PBI reading and listening
teaching is characterized by heavy exposure and authentic. Reading materials of one topic are composed
of 3 to 4 articles, each of which is about 1000 to 1500 words. No more than 6 topics will be explored in
one term, for we hope students can make deeper explorations in their projects. Comparing to the
traditional General English teaching in this stage, PBI develop the abilities of students on finding useful
informations by reading sentences and analyzing structures of texts, instead of making deep explorations
on the main topics of texts. It leads students to compare, criticize, even doubt data from different
resources, so to develop their critical thinking abilities, instead of encouraging them to accept opinions
and values from texts. Students can make critical comments by analyzing sentences, structures, and
academic views in texts, since we did not reedit original articles. Meanwhile, we provide students
several foreign lectures on topics they choose, and assist them in deeper comprehension on those topics
by the use of this audio or visual method to discipline their abilities of listening to lectures and making
notes. .
4.4.3 Communication Abilities
PBI requires students to find informations from libraries and the web; recognize, choose and
organize the useful informations; and write a review on the development of one topic in one field. Later
a student is required to write an article which is based on the review. The article, different from an
ordinary composition, is made of citations, numbers, abstracts, introductions, body, conclusions, and
references. This writing teaching may discipline students’ writing academic articles in a systematic way.
What’s more, two PPT presentations are arranged for each topic in class, one is based on the review, the
other is on the whole article. The speaker also should answer questions raised by the other students.
Thus, the academic communication abilities of students are developed and enhanced in class.
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5 Conclusions
We propose that English teaching can be divided into two stages: General English teaching and
Academic English teaching. General English teaching, which is for developing basic skills in English
reading, listening, writing and speaking, and is for improving all-around levels in English, should be
finished before the postgraduate period. Academic English teaching, especially English for General
Academic Purpose(EGAP) should be required to play the most role during the postgraduate period.
Academic English teaching takes the place of the traditional General English teaching. Academic
English classes take the place of the traditional comprehensive English classes. This is a new trend and
trial in Chinese colleges and universities. People from education circles take different attitudes to it.
However, our analysis proves that 1) Academic English teaching will be welcomed by students and
teachers from different majors, for it is really helpful to their academic study and future work; 2)
Academic English teaching can motivate students to study English more rapidly than the traditional
General English teaching; 3) Academic English teaching can become popular, since every English
teacher is competent with it, because the teacher will not be limited by background information from
non-English majors. So we believe Academic English teaching will become a main direction for the
future postgraduate English teaching reform.
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Study on Motivational Strategies of College English Teaching
Yu Mei
School of Foreign languages, Wuhan University of Technology,
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Abstract: Motivation is a vital factor in second / foreign language acquisition. Based on Gardner and
Lambert’s research on motivation, Dornyei’s three-level motivation construct and motivational
strategies, and the particular findings on motivational strategies of college English teaching in China,
this paper proposes a three-phase motivational strategies system, namely, the preparation phase, the
in-class phase, and the throughout-the-course phase. The purpose is to make motivational strategies
more organized and systematic so that they can have pragmatic guidance for college English teachers in
the particular teaching situation in China.
Key words: Motivation; Motivational strategies; Three-phase; College English

1 Introduction
Motivation is one of the most essential factors in second / foreign language (L2) acquisition. It
influences the time and energy the learner invests in learning the L2, as well as his or her persistence
and achievement. Therefore, the study of motivation and motivational strategies has aroused the interest
of many psychologists, linguists and L2 educators.
English is considered an important foreign language in China which is required to study from grade
three in primary school. For Chinese college students, English is a compulsory course. However, even
with previous ten years’ study, the effect of college English teaching and learning is not satisfying, and a
nationwide reform on college English teaching has been carried out. How to motivate and sustain
college students’ interest in English, so as to improve the efficiency and effect of college English study
has been the concern of many scholars. This paper attempts to organize the motivational strategies in a
systematic way that can adapt to the particular situation of college English teaching in China.

2 Study on L2 Motivation and Motivational Strategies
Study on L2 motivation has been the interest of researchers for over half a century. The earliest
research can be traced back to Canadian psychologists Robert Gardner and Wallace Lambert’s work
beginning from 1959, which studied the motivation of French learners in Canada from social
psychological perspective. In their research L2 motivation is later classified into integrative and
instrumental, with the former referring to the learners’ desire to interact and communicate with the L2
community, while the latter for the potential pragmatic gains of mastering the L2, such as passing the
exams, getting a good jobs, etc. This classification is widely accepted among researchers, and this social
psychological perspective dominates L2 motivation study for about thirty years.
Since the 1990s’, study on L2 motivation began to call for “a more pragmatic, education-centered
approach” (Dornyei, 1994), so as to provide practical guidance for teachers’ practice in classroom
teaching. Hungarian researcher Dornyei’s three-level motivation construct is a representative of this
period. The three levels are the language level, the learner level and the learning situation level. The
language level focuses on “orientations and motives related to various aspects of the L2, such as the
culture it conveys, the community in which it is spoken, and the potential usefulness of proficiency in it.”
(Dornyei, 1994) The learner level refers to the factors related to the individual learner, mainly, need for
achievement and self-confidence. The learning situation level includes course-specific motivational
components, teacher-specific motivational components and group-specific motivational components.
This construct analyzes L2 motivation from multi-level perspective, showing that L2 motivation is
related not only to learner, but also to the language and more significantly, to the learning situation, thus
teachers’ role becomes conspicuous, and it can provide guidance for educators’ practice.
Study on L2 motivational strategies, a subtopic of study on L2 motivation, began in 1990s, and so
far theoretical researches outnumber empirical ones. Dornyei &. Csizer (1998) investigated 200
Hungarian English teachers on the importance and frequency of application of various motivational
strategies, and concluded ten commandments for motivating language learners. Based on authentic class
teaching environment, the findings can enlighten teachers on their teaching practice.
Chinese scholars Ji Mingyu (2004) and Fang Xueqing (2013) did similar empirical study on college
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English teachers’ use of motivational strategies in class. Ji finds out ten most important and most
frequently used strategies. Fang finds a positive correlation between the frequency of teachers’ use of
motivational strategies in class and teacher self-efficacy, and the effectiveness of the motivational
strategies frequently used is also examined, and its relation with students’ English proficiency level.
However, study on motivational strategies tends to make a list of them as isolated items, which are
not systematic, therefore the practical value for inspiring teaching may be limited. Based on Gardner’s
and Dornyei’s social psychological and three-level motivation study, and findings of empirical study of
motivational strategies used by college English teachers in China, this research tries to organize the
strategies into a system so that it can adapt to college English teaching and inspire college English
teachers’ practical classroom teaching.

3 Three-phase Motivational Strategies System
3.1 Preparation phase
College English is a compulsory course for grade one and two college students in China. When
freshmen come to college English class for the first time, they actually are not much different from high
school students. They are accustomed to the way how English is taught and learned in high school,
which is highly teacher-centered and test-oriented. However, college English is quite different. “College
English teaching is not only to teach students knowledge and skills, but also to foster students’ interest
in English, to intensify students’ motivation, to enhance students’ self-study awareness and ability, that
is, teaching should transfer from ‘how to teach’ to ‘how to motivate.’” (Fang Xueqing, 2013). This is
where motivational strategies of preparation phase are needed.
Before the study of college English course officially starts, certain motivational strategies should be
used to help the students well prepared for it. Considering that students’ awareness can largely influence
their actual learning behavior and they have little knowledge about the characteristics of college English
study, it is vital for college English teachers to make it clear to students before the course starts.
Help the students understand the characteristics of English study and college English course.
English study can never be easy. It needs lasting and persistent efforts. It involves daily repetition. As a
language, it can be better mastered through constant practice rather than doing test papers, which is
especially true for spoken English. Different from high school, college English aims to improve the
students’ comprehensive ability of using English, and special emphasis is paid to improving students’
listening and speaking ability, which is almost completely new for students in some parts of China.
Therefore, students should be ready for more intangible listening and speaking practice in learning
college English, rather than works as taking notes and doing exercise in high school.
Find out students’ individual needs for studying English, help them work out suitable goals and
specific learning plan. Teachers can tell students the goal of two-year college English study, and
subdivide it into sub-goals that they should try to achieve in each term. The sub-goals, in turn, can be
correlated with the contents of units, which can be made into specific learning plan. With concrete plan
and goals, students are more likely to fulfill the study.
3.2 In-class phase
3.2.1 Set a good example for students
In high school, because of the clear goal of college entrance examination, strict discipline from
teachers, and tight timetable, most students can study hard on English. In college, however, with more
free time and less pressure, some students, especially those who lack self-discipline and specific goals,
may not be able to concentrate on their study. Even for those hard-working ones, the majority of their
time seems to be invested in their major courses rather than English. In this case, college English
teachers’ role becomes essential for students’ English learning.
The influence of teachers’ behavior and attitude on students’ interest, learning attitude, investment
of energy, etc. can not be underestimated (Ji Mingyu, 2004). If the teacher is responsible and passionate
for the course, students are more likely to display the same attitude to it. So for teachers, topmost
priority should be given to preparing for the lesson properly, which is considered the most important and
also most frequently used strategy by college English teachers (Ji Mingyu, 2004; Fang Xueqing, 2013).
Demonstrate enthusiasm for and interest in the course. Behave naturally in class. Share with students
their own experiences of learning the language.
Besides, teachers should pay due attention to the discipline, record students attendance, class
participation, presentation, homework carefully, and pressure students to finish exercises both in and out
of class. Since the class of college English course per week is far less than that of high school, teachers’
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responsible attitude towards the course and strict discipline can help students to take this compulsory
course more seriously and work harder on it.
3.2.2 Create a pleasant and supportive atmosphere in the classroom
The general atmosphere in the English classroom will give students either positive or negative
association with English. So teachers should make efforts to create a pleasant and supportive atmosphere.
The emphasis of high school English study is primarily on vocabulary and grammar, which involves a
lot of memorizing and drills. While in college, English class can be more flexible and diverse. Teachers
should bring in laughter, smile and fun in class, making the class relaxable sometimes. Introduce games
or competition in class and make students enjoy the process of having them. It would be an advantage if
the teachers are humorous. Have class outside the classroom occasionally if possible.
As for mistakes, tell students they are a natural part of learning and encourage them not to be afraid
of making mistakes, especially when they are speaking English. Since improving students’ ability of
speaking English is an emphasis of college English study, students will have numerous chances of
speaking English in class, as well as making mistakes. Teachers can correct those common mistakes
frequently made by students in class, and point out those specific mistakes made by individuals after
class.
Avoid any comparison of students to one another since it may cause embarrassment and anxiety. Be
ready to offer any help on English study for students.
3.2.3 Make full use of materials, tasks and group work
Use authentic materials, and offer a variety of them. For example, English newspapers, magazines,
novels, advertisements, movies, TV programs, famous speeches, etc. The more students are exposed to
the authentic materials, the more they can learn about the L2 culture. Besides, recommend valuable and
interesting supplementary materials for students to use after class, and check them from time to time.
These materials can not only increase students interest in English, but also satisfy college students’ need
for understanding the L2 culture, especially for those with higher English proficiency.
As for tasks, teachers should select interesting ones, and fill the tasks with personal content that is
relevant to the students. Make tasks challenging to involve the students, but not exceeding their
competence. Before students begin the tasks, state the purpose and utility of every one, and provide
clear guidance about how to do them.
Organize group work regularly in teaching. Group work can foster students’ ability of teamwork
and cooperation, as well as students’ devotion to the English class as a unity, which is especially
important for those English classes whose members are from different departments and majors. The
class should be divided into several groups at the beginning of a term, with each group five or six
students of different sexes, characters, and English levels. Each group should select a responsible group
leader who can coordinate the members, monitor their individual share of the group task and
communicate with teachers. When organizing students group work, teachers should give clear
instructions on how to do it, possible difficulties, how to present the outcome, criteria for evaluation and
deadline. While groups are working on it, teachers should give constant guidance and help. After each
group finishes its work and presents its fruit to the class, careful evaluation should be made on the
process and effect of each group’s work, and the evaluation may combine groups’ self-evaluation,
inter-evaluation and teachers’ evaluation together so as to get every member involved, promote their
cooperation and accumulate experience for future group work.
3.3 Throughout-the-course phase
English can not be leaned well by only studying it in class. Therefore, certain motivational
strategies should be used throughout students’ entire study process. Teachers should always remember
the following strategies and try to apply them throughout their interaction with students to arouse and
sustain their motivation.
3.3.1 Develop a good relationship with students
Students will become devoted to the subject if they like and appreciate the teachers. Having a good
relationship with the teachers is considered an effective motivational strategy by students (Fang Xueqing,
2013). Unfortunately, college English teachers generally spend only four periods of time with students
every week, which is far less than that of high school teachers. While students are expecting similar
close relationship with college English teachers as that in high school, the fact may disappoint them and
undermine their motivation if teachers do not work on it.
Teachers can develop a good relationship with students by showing real concern for the students,
listening to their ideas, caring about their needs and difficulties, and also being sensitive, accepting, and
strict with them. Teachers can also share their personal experience with students to make friends with
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them. Besides time in class, the Internet provides an excellent means for teachers and students to
communicate sincerely, exchange ideas and establish close relationships.
3.3.2 Help students build up self-confidence
Self-confidence is not only beneficial for students in English learning, but also in many other
aspects of their lives. Teachers should encourage students constantly on their effort, progress and
achievement, and draw their attention to their strengths and abilities. Since there is not many
examinations in college English, it may be difficult for students to evaluate the effect of their English
study. If students do not feel they are making progress, they may lose interest and confidence in learning.
Therefore teachers should make sure that students regularly experience success and a sense of
achievement. This can be achieved by designing suitable tasks, or having quizes regularly. The
previously discussed group work is also effective in establishing students’ confidence. If a group
prepares the task carefully and its presentation wins the entire class’ appreciation, it can largely
encourage the group members and increase their sense of achievement. Besides, help student to develop
realistic expectations of what can be achieved in a given period and set attainable proximal goals. Trust
students, have high expectations on them and highlight what they can do rather than what they can’t.
As for failure, teachers should guide students to attribute it to controllable factors such as
insufficient effort or the use of inappropriate strategies. In this way, students can understand the links
between effort and success, view success and failure as controllable things, so that they can have the
confidence to achieve success through efforts.
Prompt and positive feedback can help establish students’ confidence. Therefore, teachers should
treat students’ class presentations, homework, quizes and tasks seriously. Make positive comments on
their achievement and progress and at the same time point out the way for them to make improvement.
3.3.3 Introduce learning strategies to students
During the teaching process, the fostering of selection and use of L2 learning strategies will
promote and influence greatly on students’ learning, especially on their ability of thinking and
sustainable development (Zhang Sen, 2012). Li Yu, in his research, also finds out that learning strategy
instruction can not only improve students’ English achievements, but also help them form good English
learning habits (2008).
Throughout the English course, teachers should introduce learning strategies to students
systematically for students to find out suitable learning methods for themselves. First and foremost,
teachers should improve students’ awareness of using learning strategies in learning English by
convincing them the positive correlation between use of learning strategies and learning achievement.
Teachers should encourage students to be responsible and manage their own study by guiding them how
to set practical goals, select suitable tasks and make proper learning plan. Besides, teachers should also
introduce cognitive strategies to students, such as strategies of memorizing vocabulary, guessing the
meaning of new words from the context, predicting, fast-reading, listening, communicating, etc. After
explaining the features of a strategy and how to use it, teachers should give students chances to practice
it in real learning tasks. Ask students to evaluate the effect of using the strategy and work out those
effective ones and apply them to their English learning.
Considering college English course lasts only two years, and students have to study by themselves
afterwards, introducing learning strategies to students becomes necessary and valuable. The aim of
introducing leaning strategies is not only to improve students’ English study efficiency, but more
importantly, to help foster their ability and habit of learning by themselves, which can bring lasting
benefits to students.

4 Conclusion
The intent of this paper is to make L2 motivational strategies more organized and systematic so that
they can be more convenient and practical for college English teachers to use in the particular teaching
situation in class. Based on previous research on L2 motivation and motivational strategies, as well as
on the particular findings related to college English teaching in China, an attempt is made to organize
those strategies into a system suitable for college English teaching. This system comprises three phases,
the preparation phase, the in-class phase, and the throughout-the-course phase. Strategies in the
preparation phase are to help students establish a correct concept of learning English so as to make them
ready for college English study. Strategies in in-class phase are to provide teachers with methods to
make the in-class study more effective and productive. Throughout the learning, teachers should give
students emotional, psychological and cognitive support continuously to motivate them to invest time,
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energy and passion in English learning to achieve their goals.
The proposed system tries to integrate many findings of research and become comprehensive.
However, it is at this stage no more than a theoretical possibility since not much empirical research has
been done on it. While organizing those motivational strategies, diversity of students’ English levels is
not taken into much consideration, which makes the system tend to be too general. There is clearly a
need for much further research on L2 motivation and motivational strategies. Hopefully, this paper will
result in more elaborate and verified L2 motivational strategies study in the future.
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Abstract：The communist party of Cuba led by Fidel Castro is the leadership of the Cuban revolution
and socialist construction. Faced with the blockade and hostility from the United States nearly half a
century, the drastic change in the Soviet union and Eastern Europe, Cuban people always stand with the
communist party of Cuba, keep the invariance of the party, maintain the socialist road in a time of
"malaise" at home and weakness abroad. This paper mainly discusses the general experiences of Fidel
Castro effect the union between the party and the masses, that is, he insisted on cultivating the masses’
belief in Marxism-Leninism, José Martí and Castors’ thought. He is good at "Ideological war". He urged
party members and cadres set a good example, and resolutely opposed corruption. He asked the party
members and cadres go to the grass roots, empower the people directly involved in the countries’ major
decisions. At last, Castro gradually promotes the reform of the economic, solve the problems which was
closely related to people.
Key words: Fidel Castro; Cuba; Mass line

1 Introduction
In 1950s, Chinese scholars began to systematically study the thought of Fidel Castro, 1961 the
institution of Latin America set up, more scholars engaged in study Fidel Castro, some of them achieved
certain results, such as “biography of Fidel Castro- from believe in Martí to Marxists” by shi cheng Xu,
“research on Fidel Castro’s thought about party building” by jing xia Zhang, “quotations from Fidel
Castro” translated by shi cheng Xu, xiao ping Song. The studies focus on introduce Cuba and the
communist party of Cuba, Cuba’s party building and construction of a clean government. Generally
speaking, the biography of Fidel Castro was plentiful, the theoretical study of Fidel’s thought was
relatively less.
Different from Chinese scholars, foreign scholars focus on which method Fidel Castro take to
maintain his “Charismatic regime”? After Fidel Castro, his younger brother Raul Castro how to develop
socialism? How to developing Cuba's economic under the economic blockade of the United States and
where should it go in the future? Etc. The representative publications has “my life” by Ignacio Monet
and Fidel Castro,“Vendetta! Fidel Castro and the Kennedy brother ”by Breuer William, “The rise and
decline of Fidel Castro : an essay in contemporary history” by Halpern Maurice. Research about Fidel
Castro effect the union between the party and the masses is infrequent. However, foreign scholars
translated abundant Fidel’s speeches, works, this datum has important value.

2 Main Text
2.1Cultivating the masses’ belief in marxism-leninism, josé martí and castors’ thought
At the 15th anniversary of attacked Moncada Barracks Fidel Castro said:“when a career, a thought
becomes all people's consciousness, there isn’t any power in the world can destroy it.”[1] the career is
socialism and communism, the though is Marxism-Leninism, José Martí and Castor’s thought, it’s the
guide of Cuba revolution and construction, the magic key to take the Cuban people realize the national
independence, rich and strong. In Cuba, Fidel Castro paid important attention on the people’s faith in
Marxism-Leninism and train qualified successors of socialism.
Fidel Castro is José Martí thought’s determined practitioner. He told France journalist Lamone that
“after I was graduated from high school and read to him (Martí) then I began to aware of political”
“When I was a teenager, I read books about the war of independence, and Marti’s works. then I became
Marti’s admirers.”[2] It can be said Castro finished the business that Marti leave behind. Another
ideological foundation in Cuba is Marxism, Castro think Marxism-Leninism help Cuban people won
national independence and still provide scientific guidance for social development, so Fidel use these
*
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two important thought to uniting the people. The constitution of 1991 which defined Cuba is “guided by
the ideas of José Martí , Marx, Engels and Lenin”. No 5 of the constitution stipulate that the communist
party of Cuba is the vanguard of the Cuban nation and the supreme leader of the country.
Fidel believes that both masses and the party members through ideological education in
Marxism-Leninism, José Martí thought, can concentrate minds and become a revolutionary. According
to this he established the “Martí program association” , issue “Martí manual” for school systems and
added José Martí thought in the required course. In this way, Fidel made the college to promoting
Marxism-Leninism and José Martí though. Second, he founded “Nico Lopez” senior party school, the
school recruit party members and leading cadres at all levels to study Marxism-Leninism, apart from
that ,the school has 5-year undergraduate and graduate student class, cultivate about 4000 students each
year, each provinces and cities has party schools. The subjects taught in party schools included, theory
of Scientific Socialism, party-building theory, economics, sociology and leadership methods etc. Third,
castro focuses on revealing the essence of western democracy, breaking the blind worship of western
people. He said that the so-called political pluralism and a multiparty system in the west, in fact, were
ruled by a consortium of capitalism, these interests support the candidates for benefits, he emphasized
that Cuba cannot leave the west road but keep firmly to the socialist road. Castro’s above measure made
the Cuban people closely united around the communist party, relationship between the party and the
mass has been further development.
2.2 Launched an “ideological war”
What is “Ideological war”? Fidel think it is a passionate national debate, a national brainstorming,
relying on “Ideological war” he can listen to the masses, Promote social democracy, dredge the public
mood and stimulate people’s initiative. Fidel said: ideological work is the base, excellent ideological
work could against the “peaceful evolution”.
For the request of political mobilization in different stages, Castro launched various “ideological
wars”. In 1980s, because of cadres and the masses copying the Soviet experience, apply all Soviet
approach to Cuba, Castro launched the “corrective movement” to correct people's thinking, to ensure the
orientation of the socialist reform. At that time all the countries in the eastern bloc were follow the
Soviet Union, however, Fidel noticed that the on-going economic reform has begun to deviate from
socialism. This tendency makes the government of United States cheered, they established radio which
named “Martí” to promote the “peaceful evolution”. In order to defend socialism, Fidel started “the
Process of correcting errors and negative tendencies” In the 30 anniversary of Cuba revolution Fidel
issued “defend socialism, defend communism ”he critiqued the Soviet reform, stressed that Cuba people
should follow Cuba’s own road. Through this movement, Cuba people‘s enthusiasm for building
socialism has been greatly improved.
Since the 1990s, due to the collapse of the Soviet Union and the pressure form the United States
Castro paid importance attention to the ideological work. Especially, in the case of “Elian”, Fidel castor
popularized the “Ideological war”, this method greatly inspired the patriotic enthusiasm of the people. In
order to match up the “Elian event” the communist party of Cuba organized series vast demonstration to
protest against the United States interfere Cuba’s internal affairs. Castro also set up the “public forum”
and the “round table” for people to exchange ideas, discusses affairs of the state. To sum up, Castro
launched various “Ideological war” the main content of the “wars” is to combine Marxism-Leninism,
José Martí thought and the spirit of patriotism ,to educated and solidified the communist party of Cuba
and the Cuba people , to boycott the “westernization”. Each “ideological war" kindled the crowd with
passion and greatly inspired people’s patriotism.
2.3 Resolutely opposed corruption and set a good example
Corruption is a common problem all around the world, it is also the problem which people pet hates.
Castro thinks the key to maintain close ties with the masses is to prevent corruption resolutely. So he
asked the party members set a good example and play an active role in anti-corruption.
Fidel himself is an excellent example of hard working. He believe that the party is existed for the
will of the Cuba people, the party members must be the first to suffer hardships and the last to enjoy
ease and comfort, then they could be recognized by the public. At the time of Cuba’s founding, the
county has grappled with land reform, he donated his family's land about 13000 hectares to the country,
he did not allow his 9 children participation in politics or business. Although he is the leader of the
nation, his life was very frugal without any specialization, he always wore a dark green uniform, only on
official occasions he will take a dark blue suit, he believes that “happiness was not based on money." He
provisions that the wages of the cadres cannot be higher than the business leaders on the same level.
Castro’s wage also following this principle, he told France journalist Lamone that: “my salary is 30
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dollar a month (25 peso equal to1 dollar), I pay dues and rents and something else at a certain
percentage, from beginning to end” “my personally needed is very few, my salary never increase. I am
so proud that I am penniless”".[3]
Under the guidance of Fidel Castro, the communist party of Cuba has maintained good tradition,
style of hard working and plain living. In July 1996, the party has formulated “moral regulations for the
cadres in Cuba”, this regulation provided 26 precepts, it’s requires all Cuba cadres must be honest, dare
to criticism and self-criticism and should not be pessimistic, lazy, vain, arrogant and pretentious, either
in private life or routine work, they should be an impeccable example for the people. After many years
of effort, Cuba leaders ' corruption perception praised by people of the whole nation and the world.
Castro said proudly that: "we are lucky to avoid the corruption or power abusing mostly, I haven't heard
any better example over the word. Corruption in the leadership here is unimaginable, there may be
corruption, I have already mentioned this, there are a lot of people mired in corruption, but corruption is
not allowed to happen in leading cadres of the party and the State, none of them will allow themselves to
[4]
do. ” Relatively speaking, corruption in Cuba is not a serious problem, but Castro did not take it
lightly. He attached great importance to eradicate the corruption. Cuba set up various law enforcement
units and agencies to punishing corrupt, corruption and misconduct in strict, shall not tolerate.
In the 1980s, Fidel Castro severely deal with “Ochoa corruption case” Ochoa once was the vice
minister of the Cuban revolutionary army, he was born in 1932, attended the guerrilla war in the sierra
maestra mountains, as well as other important battles, he won 10 gold medals in the battles and he was
one of the 5 heroes in the republic of Cuba. Faced with Ochoa’s massive corruption Fidel Castro
organized a meeting request each state on the position take a stand, the meeting is covered live by TV,
he ask the citizens to decide, in the meeting 31 State councilor unanimously decided execution. This
incident shocked the world, it’s reflects Castro’s determination to severely punish corrupt. After Ochoa
case, Fidel Castro announced that the state must fight against the corruption. He cleared out13, 000
party members who were unqualified, criticized about 40,000 party members who were make mistakes.
Castro’s harsh penalties played a major role in deter corruption, besides, Cuba established a lot of
supervisory agencies such as Inner-party supervisory committee, audit office to supervised the
corruption phenomenon. Castro also read letters from the masses, encourage the masses to carry out
non-party supervision, this measure greatly received supports from the masses and maintained party's
advanced nature.
2.4 Empower the people directly involved in the countries’ major decisions
Fidel Castro believes that: “people are the main forces of the revolution, people create history,
people represent the strength, courage, the fighting spirit, wisdom and history.” [5] Therefore, he attaches
great importance to learn from the people. When dealing with the masses, he insisted “four principles”,
namely: everything based on the masses, rely on the masses, all the major decisions have to listen to the
opinions of the masses and all activities are complemented by the masses. According to the “four
principles”, party members and cadres in Cuba must go to the grass roots, share weal and woe with the
masses. The central committee of the communist party of Cuba rules that each central politburo member
at least six times a year visit the local place, Castro firmly obey the rules, Cuban people kindly call him
Fidel. In the major incidents, Castro and the Cuban leader stand firmly in the midst of the people. In
1960s the United States mercenaries invaded Cuba Kuala Lumpur, Castro take command himself, after
72 hours fighting , he won the war eventually. In 2004 western Cuba was hit by a hurricane called
"Ivan", Fidel Castro who was 80-year old rush to the affected area in right way, deal with the emergency,
calm down the crowd. Castro often said Whatsoever in the past, present or in the future maintain the
close relationship with the masses, must be the guidelines to the party
As the chief leader of the party, Fidel actively adopt senate democratic system and support the
Cuban people directly involved in major national affairs, actively listening to public opinion. All the
policies, laws and regulations in the State have to consult its people, even a national discussion. The
government creates “public BBS”, “roundtable” for people involved in major national affairs. For
example, in 1990’s ,during the Cuban economic crisis center on introduced more changes in the
economy, introduces foreign investment, the development of tourism, services and taxes, to maintain
free medical care and education and other important issues in the country, the whole people had 18
months lively discussion, furthermore, the primary documents in the 4th, 5th congress of communist
party of Cuba, absorb 3.5 million non-party people to discuss. The enacting of the national constitution
on the basis of such a broad discussion by the whole country is so few. In addition, in order to ensure
“most people’s management”, Castro continues to explore new democracy. Cuba’s representatives in the
national people's congress are grass-roots people rather than political party members, this method
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promoted the Cuban people's participation in discussions and decision-making. The communist party of
Cuba also makes full use of the civil organization, civil organization such as the central of Cuban labor
union, the revolutionary committee, the women's federation, the pioneers organization are actively
participated in national affairs management. Cadres of Cuba would like to solicit opinions from the
masses, if the massed not satisfied with the cadre, he will not be considered.in Cuba, the heart of
democracy is people's participation become the consensus.

3 Conclusion
To sum up, in order to follow the mass line, Fidel Castro gradually carries out political and
economic reforms solve the problems which were closely related to people. The biggest political
advantage of the Cuba Party lies in its close ties with the masses while the biggest potential danger for it
as a ruling party comes from its divorce from them. Originally, Castro believe that socialism is pay
attention to fairness, justice and moral spirit, with the development of practice, he realized that benefit is
also very important, “no benefit no socialism”, “kidney bean and artillery are equally important”,
“Material rewards is necessary”, then he began to gradually advancing reform and opening to outside,
solve the problems that is closely related to people's life, such as food, traffic, etc.
Castro’s above measure made the Cuban people closely united around the communist party, Cuba's
highly harmonious between the party and the mass gains world’s praise. It is the basic aims of the party
and government office to serve the people wholeheartedly, the mass line is the basic work methods of
the party and government, all political parties should obey this rule, learn Cuba’s good experience.
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Abstract: At first, this paper analyzes the essence of the wrong trend of thought, historical nihilism.
Based on the analysis, the paper proposes several views on the social trend of thought which influences
China to a great extent. The writer holds the view that the core in responding to the social trend of
thought is to educate general public with scientific world outlook, the emphasis should be educate
teenagers so that they can avoid being eroded by this trend of thought, the key part should be put on the
strengthening of patriotism education, leading historical nihilism with socialistic core value system.
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1 Introduction
In the West, there has been a history of analysis and exploration of historical nihilism for more
than two hundred years. In1799, the German idealism philosopher Frederic Heinrich Jacobi firstly used
the word “nihilism” to argue that the philosophy of Fichte is essentially nihilism. Then the famous
Russian critical realism artists Ivan Sergeyevich Turgenev denied all the old system, old ideas
containing the typical color of nihilism, by moulding several character images which have rebellious
characteristics and are filled with fierce contradiction to his work like Father and Son,
“Balasa”and“Sikgaek”. From the 19th century to the late 20th century, a huge wave of Nihilism turned
up in Europe. The well-known German philosopher Friedrich Wilhelm Nietzsche illustrated the
summary of nihilism with the god of death, which is a typical idealist ideology. The central propaganda
minister of Soviet communist party's，Yaakov listed 16 serious indictments of the Bolshevik in Gan
corpse with chrism, to push the Bolshevik into the abyss of historical evilness.
In the domestic, the earliest scholars of historical nihilism are the representative figures of New
Culture Movement such as Hu Shi, Liu Xiaobo, Chen xujing. Their main works were: Hu's The
Meaning of the New Ideological Trend, Liu’s Metaphysical Fog, Chen’s Outlet of Chinese Culture. They
argued that we should see our historical and cultural heritage and the traditional culture of China in a
nihilism way，Even advocating westernization. To The nineties in the 20th century，historical nihilism
spread in our country as a political ideas represented by farewell revolution. Some articles, monographs
and public media promoted the negative views of revolution, and China's modern history，and they
pushed the historical settling movement in the name of re-evaluate history which was essentially the
new production of Bourgeois Liberalization under the new situation. At the beginning of the 21st
century, some scholars tried to use a comprehensive, objective view of history to study the history of
nihilism. Such as Guo moruo’s Civilization and Civilization of the Static, John Lee’s The Valuation to
People by History, Liang Zhu and Gong Shuduo’s Alert to Historical Nihilism Ideas. Especially the last
one, included the 22 articles of the academic research of history nihilism, to commit a comprehensive
critique of the typical thoughts of historical nihilism method and to make a comprehensive induction of
the manifestation of historical nihilism ideas, which reflected the understanding of the “historical
nihilism thoughts” and the contemporary Chinese history by historian circle in the deep degree.
Throughout the domestic and foreign present research situation, some disadvantages have been
found out: a lot of research results can not elaborately clarify the development of historical nihilism;
there are also some research results which don’t aim at changing ideas so that they can not effectively
guide contemporary youth to correctly deal with the thoughts of historical nihilism; some suggests lack
operability. This paper attempts to take this opportunity to make up for the shortage and tries to put
forward new opinions.

2 Origins of Historical Nihilism
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As a social trend of thought, historical nihilism appeared in China in 1980s. It advocates “The
Theory of Historical Choice”, which is different from that of historical materialism which is based on
historical determinism. Pragmatism, as the philosophical foundation of historical nihilism, proposes
“The Theory of Historical Choice” from the perspective of historical idealism. Focused on the surface
characteristic that social and historical movement principle’s realization needs the activity of people
with will and mind, historical nihilism regards historical movement as events piling dominated by
contingency, changed with the will and wish of powerful people without objective principles. It is
manifest that some people have criticized “Cultural Revolution” insanely, cursed the New China with
the excuse of reflections on the initial ups and downs encountered by our Party and China. They even
deny the 30 years’ historical development after the foundation of People’s Republic of China and
Chinese civilization with the history of 5000 years. They slander that Chinese nation with a history of
thousands of years is only “fatuous and outdated”, they maintain the view of “Europe-centralism”,
requiring “wholesale westernization” and so on. Those views, including anti-revolution, proposition of
social reform make up one important part in bourgeois liberalization in the past.
Historical nihilism flood once again in the 1990s. With the representative of Farewell to Revolution,
some papers, books, literary works and media publicize the viewpoint of negation of revolution as well
as modern and contemporary Chinese history. In terms of the erosion of historical nihilism, Central
Party Committee, with Comrade Xi Jing ping as the General Secretary, points out in a report on
ideology: “In recent years, some people have negated the social value and guiding function of Mao
Zedong Thought through celebrations of the 120th anniversary of his birth. Some people have separated
and even contrasted the two historical periods before and after Reform and Opening Up, negating the
historical periods before Reform and Opening Up by those after Reform and Opening up or negating the
historical periods after Reform and Opening Up by those before Reform and Opening Up. Historical
nihilism aims at denying the history of CPC and New China. Therefore, it denies the historical status
and function of CPC fundamentally, thus denying the legality of CPC’s long-term governance.” [1] If this
trend of thought spreads without control, it will interfere with Chinese people’s ideological consensus on
what flags to uphold, what path to follow, what goals to direct them towards. Meanwhile, it will disturb
the stability of reform and development. Hence we need to take effective measures to prevent historical
nihilism from spreading in China in an active and effective approach.

3 Measures in Responding to Historical Nihilism Correctly
Some viewpoints disseminating by historical nihilism have caused small but significant harms:
dissolving mainstream ideology, confusing the general public and advocating western modernization. It
is the writer’s view that the following three important measures should be adopted in dealing with
historical nihilism.
3.1 Practicing the View of people and educating the general public with scientific world outlook
Practicing the View of People and educating the general public with scientific world outlook is the
core in dealing with historical nihilism. In essence, historical nihilism is one view of historical idealism.
We need to educate the general public with scientific outlook, historical materialism.
Comrade Deng Xiaoping once pointed out: “no one could change the objectively existing history
except deepening the understanding of it.” [2] This is the scientific attack of free “Theory of Historical
Choice” advocated by historical nihilism. We should make sure that most party members and people
understand it is necessary for China to choose the path of socialism through modern and contemporary
Chinese history as well as facts.
In modern and contemporary China, Chinese peasants choose revolution, revolution parties in
bourgeoisie choose revolution and the proletariat chooses revolution. This is not random choice made by
Hong Xiuquan, Sun Yat-sen and CPC members. However, historical nihilists claim that Chinese
revolution in modern and contemporary China was “created” by a small number of revolutionists; this
doesn’t match the real history. Revolution in modern China results from complicated social and
historical background, because the contradiction between feudalism and the general public have formed
the main contradictions in Chinese society.
According to statistics, mass uprisings all over China are more than 1300 from 1902 to 1911 from
which we can see the intensification of class struggle. Since there is no way of reform, Chinese people
then determined to follow the path of revolution. At first, many revolutionary pioneers tried to solve
Chinese problems in a mild reform. Kang Youwei, who proposed Constitutional Reform and
Modernization wanted to change the status quo of China in feudal reform; Sun Yat-sen used to submit a
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written statement to Li Hongzhang for political reform; Li Dazhao believed that people should keep a
reforming attitudes towards the Republic of China which was then under the control of Beiyang
Government. Mao Zedong used to propose “bloodless revolution” and “call for revolution” in May 4
Movement. Despite all these, the cruel reality has broken their kind wishes, forcing them to realize the
fact that China would find itself in a blind alley without a revolution.
Understanding Chinese history is important. Ideological and theoretical working staff should be
devoted to educating the general public to understand the history and establish the viewpoint of
historical materialism so that youngsters and people could be educated throughout history.
3.2 Preventing youngsters from being eroded and strengthening the education of modern and
contemporary chinese history
The key point to deal with historical nihilism is to educate college students to prevent them from
being eroded by this wrong trend of thought. Young students stand ahead of time and they play a very
important role in the national development of China. But they are starting to form their own world
outlooks and lack some discriminability. As a result, we should promote them to the rational perspective.
Undoubtedly, historical nihilism has an impact among college students. Many young people know
little about the five thousand years’ history of China, let alone modern and contemporary Chinese
revolutionary history. According to the online survey among 300 students about the “May 4 Movement”
spirit which is an important historical period, the result is “26.9% of the interviewed know nothing about
the historical background of it; 49.4% of them generally know the original of the movement; only 23.7%
of the interviewed clearly know it; besides, 44.8% of students never join in any celebration activities of
Youth Day.” Under such a cognitive circumstance, it is difficult for students to judge history in a correct
way and thus easy to be deceived by historical nihilism.
The most important issue for teachers is to link theory with practice. Firstly, teachers need to link
their work with the concrete work of students; they can make their education more targeted through
effectively communicating with students and understanding them. Secondly, teachers need to base their
work on reality. Some events happening in real life make college students puzzled so that they will
easily follow the points of historical nihilism. This requires teachers to explain theories with the help
concrete cases to make the education vivid so that students can see through the appearance to perceive
the essence, especially help students learn theories about proletariat revolution and dictatorship from
Marxism since they are the quintessence of Marxism. However, the theory and practice of historical
nihilism aim at denying proletariat revolution and dictatorship, so students have to master this theory.
Thirdly, universities need to create conditions for young students to practice deeply. They can
understand national conditions well and experience advantages of socialism from social practice.
Meanwhile, they can have a correct understanding of difficulties in the development of socialism.
3.3 Establishing patriotic ideology and leading historical nihilism with marxism
Establishing patriotic ideology and leading historical nihilism with Marxism is the essence. During
various periods of its formation and development, Marxism debated with all kinds of social trends of
thought. During such a process, Marxism criticized their wrong points and absorbed the rational
elements so as to extend and deepen the theory itself. In the end, Marxism enlarged its position,
gradually spiritually dominating labor movement by conquering Non-Marxism and Anti-Marxism. What
historical process and basic experience has told us is that we should learn Marxism carefully in terms of
prevention of historical nihilism.
Historical nihilism is only a tributary trend of thought, but we have to take it seriously. If it is not
restrained, it will cause great harm to social development. We should learn from the destruction of Party
and nation of former Soviet Union and object historical nihilism and avoid its historical harm. The most
fundamental way is to extend patriotism through campaign of publicity to resist negative impacts of
historical nihilism. Comrade Liu Yunshan used to point out: Our Party has paid great attention to
patriotic and ideological education. Marxism has been challenged by anti-Marxism trends of thought;
we should implement patriotic and ideological education of the general public. Throughout learning
history, especially the history of modern and contemporary China, People’s socialistic belief could be
confirmed so that new page of Reform and Opening up as well as socialistic modernization construction
should be created. Comrade Liu Yunshan also pointed out, “Patriotism is full of ideological implications.
It is the core of national spirit and important part of socialist core value system. Implementation of mass
patriotic and ideological patriotic educational campaign, should link theory with practice, achievements
with experience. It should be made clear how history and Chinese people choose Marxism, CPC,
socialism, Reform and Opening up and other fundamentals. ” [3]
It has been proved that the rise of China calls for national spirit, whose core value is patriotism. As
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a result, patriotic national spirit needs to be implemented into practice. Looking at home and abroad,
there exist western forces which westernize and separate China. Meanwhile, Struggle of speaking rights
in international affairs has become more and more fierce. Looking at home, Chinese reform and
development has entered a critical period. There are profound reforms in economic system, social
structure, interests pattern and ideology. As result, lots of trends of thought have emerged, such as
historical nihilism, new liberalism, democratic socialism and theory of universal value. These trends of
thought have seriously confused people’s ideas and destabilize the society since they question and
deconstruct our present system. In order to solve his problem, we need to put the socialist core value
system on the basis, promote patriotism and inspire national patriotism to firmly believe in socialism
with Chinese characteristics. At the same, we should guarantee people’s campaign of patriotic and
ideological education have been effectively implemented so that they can well distinguish wrong trends
of thought and even struggle with wrong ones.
In recent years, we have implemented patriotic and ideological education with important events and
activities, yielding satisfactory results. Especially in fighting with natural disasters, terrorism and
publicity of mass route education, more vivid examples of patriotism have been used to inspire people’s
patriotism in a national wide range. This has also strengthened national confidence and pride. We should
be extremely aware that historical nihilism and other wrong trends of though aim at all social members
so we should adopt various educational methods in patriotic and ideological education. For young
students in universities, we should combine class education with extracurricular education together.
Meanwhile, excellent historical books need to be published, historical documentaries with scientificity,
ideology; art and recreation should be filmed and broadcast. Those historical literary works, arts, plays
and TV productions which stick to historical materialism and respect history should be created.
Scientific comments of historical works should be strengthened. Museums, memorial halls, exhibition
halls and historical sites should be made good use of to promote historical education. Various media,
including television, radio, newspaper, and internet and so on should be utilized to establish the correct
world outlook for leaders and the masses. Lenin once pointed out: "the revolution (patriotic
consciousness) consciousness only drilled in from the outside, the history of many countries show
that: the working class single depend on own strength, only the formation of unionism consciousness"[4]
It is necessary for us to resist wrong trends of thought and promote patriotic and ideological education
for the purpose of socialist modernization construction. We should summarize successful experience and
pay attention to the rapid development of the globe and profound reform of contemporary China. At the
same time, we should promote scientific development, great progress of harmonious society to
strengthen the characteristics and effectiveness of patriotic and ideological education. Finally, we should
pay attention to the enhancement of education and publicity of socialist core value system to make sure
the people put the theory into practice and resist the wrong trends of thought self-consciously.

4 Conclusion
All wrong viewpoints advocated by historical nihilism show that historical nihilism treats history
according to their willingness and political claim. This is also the replication of historical idealism in the
new historical context. Historical nihilists research modern and contemporary history from the theory of
historical choice, which cannot grasp the whole essence of history. It is a fact that human beings, who
are the subjects of history, are endowed with rights to choose in the process of historical development
since there are differences in objective and subject conditions. However, different choices will lead to
different results. The development of human society is the unity of conforming to regularity and the
purposefulness. If people want to realize their wishes, they have to follow the principle of historical
development. Such a choice doesn’t depend on the consciousness and willingness of the subject; rather
it depends on the social materialistic condition and objective reality. The subject of history can realize its
purpose only by following historical principle. In contrast, if it doesn’t follow historical principle, it may
alter the process of historical development to some extent in certain historical periods, but it will be
discarded by historical necessity inevitably.
Historical nihilists ignore objective process of modern and contemporary China, denying historical
determinism via “theory of historical choice” at their own wills, which is opposed to historical science.
Therefore, in this modern society full of various thoughts, we should put Marxism at our guideline and
center round socialist core value system to explore various ways to prevent ourselves from the invasion
of historical nihilism.
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College English Language Teaching (ELT) and Language Learners’
Communicative Competence Acquisition
Wu Yueqin
School of Foreign Languages, Wuhan University of Technology, Wuhan, P.R. China, 430070
(E-mail: cathywu1975@126.com)
Abstract: This paper aims to apply the Communicative Language Teaching (CLT) Mode in College
English Language Teaching (ELT) in China, thus to realize the language learners’ communicative
competence acquisition. After introducing the status quo of CLT in China, the paper implements the
questionnaires among college students about the CLT mode in college ELT. Relevant findings will be
listed according to the result of the questionnaires. The results show that CLT mode in ELT is feasible
and effective in language learners’ communicative competence acquisition.
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1 Introduction
As far as ELT under Chinese context is concerned, English is a required subject at college level. In
college, English is taught according to Guidelines for the Teaching of College English, which specify six
levels or 'bands' for English at college (Ministry of Education, 1999: 3-1). Now, in the revised
Guidelines (2000a), all university students are required to pass at least tests at the College English Band
Four level before graduation.
When a student enters a university, he or she has usually studied English for between ten and
twelve years. Furthermore, he or she may have been exposed to English television channels, English
daily newspapers, and English movies. And in the near future, a university student must take some of the
courses in English even in his/her specialized field. So a student at college level may be quite an
advanced learner of English.
However, the dilemma in ELT under Chinese context is apparent: Chinese students could procure
good marks in the National Band-4 or Band-6 but with poor communicative competence even shy to
open their mouths.
The separation of language and culture teaching hinders the students' competence acquisition, both
linguistic and communicative. Generally, the ELT process is not a dynamic and systematic process in
China. Many factors induce the dilemmas in ELT.
From the above requirements for ELT under Chinese context and the embarrassing phenomenon for
language learners, the ELT on language and culture to language-and-culture for learners' intercultural
communicative competence is urgent. This is not merely the awareness on language teaching,
synchronously, it is the imminent task to change the conceptions on teaching to cultivate students with
advanced language proficiency.

2 Culture Learning Tasks in ELT
Allwright(1996) suggests that teacher-classroom behavior can be viewed as a ‘balancing act
between opposing forces’, a ‘tightrope walk’, or ‘a continually reinvented compromise between
competing social and pedagogic demands’. This view can be represented schematically in the following
way (Figure 1):
Allwright also hypothesizes that the classroom behavior of language teachers can be explained by a
desire to develop in learners, a pattern of behavior appropriate to the formation and/or maintenance of a
‘learning community’ within the classroom.
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From the above information, the appropriate framework for the teachers' classroom
decision-making and learning tasks is thus assumed below (Figure 2):

Learning
tasks

Social
priorities

Figure 2

Pedagogic
priorities

Teacher Draws Class Together

The sections out of the overlapping circles represent occasions when the teachers attended either to
social or to pedagogic considerations within their classes. The section within the overlapping circles
represents times when the teachers set up learning tasks in such a way that both social and pedagogic
priorities were accommodated. The process of teacher's drawing class together to meet either social or
pedagogic requirements is invisible but still sensible. Hence, during ELT classroom, language and
culture learning tasks should be effective not only pedagogically but also socially. Also, it is self-evident
that language teacher's good bearing on learning tasks is of great important to ELT classroom.

3 “Communicative Language Teaching” Mode
Recent attempts to introduce CLT into ELT in China have provoked a great deal of comment and
debate. Whereas some accounts have emphasized the value of adopting CLT in China, others have noted
the importance of Chinese traditional ways of teaching and learning. However, the majority of accounts
have focused on the need to adapt CLT to the conditions for language learning and teaching in China
(e.g. Anderson, 1993).
Researchers and English teachers have conducted extensive studies on Chinese students’ learning
strategies. Most of these studies revealed that Chinese students’ learning strategies consisted of many of
the following features: concentration on intensive reading as a basis for language study; a preoccupation
with the careful, often painstaking examination of grammatical structure and a corresponding lack of
attention to more communicative skills; the use of memorization and rote learning as a basic acquisition
technique; a strong emphasis on the correction of mistakes, both written and oral; the use of translation
as a learning strategy1.
The following section reports the views of 30 Chinese University students on the appropriateness
and effectiveness of communicative and non-communicative activities in their ELT classroom in China.
Thus, survey on CLT in China will be performed.
1

The statements of Chinese students' strategies are summarized by the author from different materials.
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3.1 CLT in china
The last decade bears witness that China’s modernization program needs thousands of people with
a working command of English. Realizing that the traditional grammar-translation method and
audio-lingual method could not help much to develop learners’ communicative competence, ELT
teachers in China started introducing CLT into English teaching at both the secondary school level and
tertiary level in the early 1980s. In most schools, students are encouraged, from the very beginning of
English learning, to develop communicative competence through meaningful drills and communicative
activities.
Accompanying the introduction of CLT was the publication of a series of new textbooks. Various
kinds of English textbooks are now available to English teachers, who are free to choose any set
provided that the whole school adopts it. The new textbooks incorporate a communicative perspective
and more listening and speaking materials and activities relative to the older ones.
Nevertheless, the outcome of teaching English exclusively using CLT did not provide the expected
results. On the one hand, students did not like to participate in communicative-type activities and
preferred more traditional classroom work; on the other hand, teachers felt discouraged from continuing
with CLT, both because of students’ negative responses and because of their lack of training in using
CLT and low English proficiency. What is responsible for this phenomenon? Is CLT a viable approach
for ELT classroom in China? Investigations on Chinese students’' perceptions of communicative and
non-communicative activities in the ELT classroom will be performed to answer these questions.
3.2 Students’ perceptions of communicative and non-communicative activities in EFL classroom
The participants in the formal questionnaire were 30 Chinese University students, who are not
majoring in English in a Key University of China. One class of first-year students with 30 members is
selected randomly. The questionnaire was administered immediately after the class time and the
response rate was 100%. Considering the terminology or new words in the questionnaire, the teacher
explained each item to the participants to affirm the validity of the questionnaire. Among the 30 subjects,
19 were females and 11 were males. The age ranged from 18 to 23, with the average being 20.
The questionnaire consists of three parts (Appendix Ⅰ). Part A concerns the subjects’ personal
details (that is, name, sex, age, grades, English proficiency) and their general views on communicative
and non-communicative activities in the ELT classroom.
Part B consists of 19 questionnaire items, which were designed as a representative mix of
communicative and real-language practice on the one hand, and non-communicative form-based
techniques on the other. Items involving communicative and real use of language included activities
characterized by student- to-student interaction with little or no monitoring of student output by the
teacher (items 4, 8 and 11); oral situations characterized by student-teacher interaction with the teacher
monitoring and sometimes responding to student output (items 7, 14, and 15); content-based teacher
responses to student’s compositions (item 10); and the use of songs in the classroom (items 2 and 17).
Singing and listening to songs were included in the communicative group because such activities tend to
focus on the meaning rather than the grammatical form of what is being sung or listened to, and because
singing and listening to songs are real use of language. Non-communicative items emphasizing formal
correctness included workbook type drill and practice exercises (items 1 and 16); audio-lingual style
substitution drills (items 12 and 13); dictionary work on a list of words before reading a selection
containing the words (item 3); explicit grammar instruction conducted entirely in English (item 5);
explicit grammar instruction conducted in Chinese with examples in English (item 6); teacher correction
of errors in the students’ compositions (item 9, deliberately in contrast to item 10); and students’
obedience to the teacher (items 18 and 19).
Part C consists of some difficulties that Chinese students may have in using communicative
activities in the ELT classroom. All the question items in the questionnaire were simply and concisely
stated so as to avoid any misunderstanding. To each item in Part B and C, only two responses were
given. The subjects were instructed to express their personal opinions to each item by choosing “ Yes” or
“ No”.
3.3 Data analysis
Research question 1: What are the students’ perceptions of communicative and non- communicative
activities in the ELT classroom?
The reported favored activities in the ELT classroom, both communicative and non-communicative,
are shown in Table 1. Items in this table follow the order to the descriptive listing above.

·1816·

Proceedings of the 11th International Conference on Innovation & Management
Table 1
Item

Reported Favored Activities in ELT Classroom
No. of mentionsa

Communicative items
Student- student interaction
4
8
11
Student – teacher interaction
7
14
15
Personal response to students’ exercises
10
Songs
2
17
Non-communicative items
Workbook type drill and practice
1
16
Audiolingual drill
12
13
Dictionary exercise

29
28
9
28
30
8
17
14
7
25
27
30
30

3

11

Grammar rule explanation by teacher
5
6
Error correction

30
11

9

16

Obedience to teacher’s instruction
18
12
19
27
a
The number of times the research subjects referred to an item in the questionnaire. The maximum number of
mentions possible for each item is 30.

The survey results suggest that the students favored a variety of classroom activities, but that they
liked non-communicative activities more than communicative ones. Of the ten non-communicative
activities, six were favored by more than two thirds of the subjects while in communicative activities
four out of nine items were claimed to be favored by most students. This reflected to a certain degree the
current English teaching situation in Chinese classrooms. Although CLT was gradually introduced into
the Chinese ELT classroom from the early 1980s, it still has not become a dominant method in most
ELT classrooms. Most students felt, on the other hand, that such traditional classroom activities as
audio-lingual drill (items 12 and 13), workbook type drill and practice (items 1 and 16) were still
effective ways to facilitate their English learning.
Indeed, the students’ responses here reflected their current attitude towards some of the outdated
traditional classroom activities. For example, dictionary exercise (item 3), which was quite welcome and
popular before the 1990s, was reported to be favored by only 1 of the 30 subjects. The same was true for
error correction (item 9).
A surprising result is all 30 students reported that they would like the teacher to explain a
grammatical rule that is printed in the textbook in English (item 5). However, when asked if they would
like the teacher to explain a grammar rule in Chinese (item 6), only 11 of them said “ Yes”. This
indicated that most of the students had taken up the mother-tongue-avoidance strategy in the classroom,
which was one result from the introduction of CLT in China. Even respondents whose English
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proficiency was poor insisted that teachers should use English whenever they could.
Similarly, the students' belief in obedience to the teacher in the classroom had also undergone a
certain change. While 27 reported that they would still rely on the teacher to tell them how much they
had learned (item 19), 12 reported that they would like to depend on the teacher to explain everything to
them (item 18).
This suggests that, while most of the students did like to be involved in the communicative
activities for language practice, this involvement should be confined to the practical learning condition.
The research result indicated that any attempt to teach English in a communicative way without taking
into account the actual teaching circumstance would lead to a failure.
The same rule also applied to student-teacher interaction. In this section, 28 subjects found it
stimulating to report on a newspaper or magazine article in English (item 7), and all 30 subjects
considered it helpful for the teacher to manoeuvre a class discussion (item 14).
However, the same sort of activity as intaberviewing English speakers outside of class had mostly
met with negative answers (item 15), with only eight claiming to like this activity.
The students’ attitudes toward content-based teacher responses to their compositions (item 10) were
moderate, with 17 of them claiming to like it. What appeared to be the unflavored activities for most of
the students, among the communicative activities, were related with English songs (items 2 and 17).
There were probably two reasons: (1) lack of use of the English songs for English teaching in classroom
by teachers; and (2) the students’ traditional concept about education.
Research question 2: What are the students’ perceived difficulties in an ELT class exclusively
conducted by a teacher using CLT?
All the 30 subjects showed interest in the methods their teacher used in the English classroom.
Twenty-two subjects reported that non-communicative activities suited them better, and the other eight
reported that they preferred communicative activities. To meet their current needs in English learning,
all the subjects unanimously agreed that a combination of communicative and non–communicative
activities was a best way. However, most of the subjects reported having encountered difficulties caused
by communicative activities (Table 2). Some of the subjects pointed out that these difficulties made
them unwilling or unable to participate in dynamic classroom activities.
Table 2

Reported Difficulties Caused by Communicative Activities in ELT Classroom

Difficulty
Lack of motivation for developing communicative competence
Traditional learning styles and habits
ELT learning situations
Lack of funding

No. Of mentionsa
28
25
23
21

a

The number of times the research subjects referred to a theme as a constraint in using communicative activities in
their context. The maximum number of mentions possible for each item is 30.

(1)Lack of motivation for communicative competence
Twenty-eight subjects referred to lack of motivation as one of the principal constraints on their
interest in communicative activities in the ELT classroom. Although Chinese students are becoming
more and more aware of the importance of communicative competence, students in universities still pay
more attention to grammar than to communicative competence because all the language tests are
grammar-based.
Another factor causing little motivation for the students to improve to improve their
communicative competence originated from their career orientation. For the sake of fierce competition
in the society, college graduates will encounter many difficulties in job-hunting. And the foreign
language communicative competence in the job interview is highly demanded.
(2) Traditional learning styles and habits
Twenty-five subjects reported that their traditional learning styles and habits had prohibited then
from being actively involved in communicative activities. As students have already been in school for at
least 12 years by the time they enter university, they have become accustomed to the traditional
language teaching style, which is dominated by a teacher-centered, book-centered approach and an
emphasis on rote memory.
To make communicative activities in ELT classroom feasible in China, some subjects suggested
that language teachers in China change their teaching approaches from the period of kindergarten.
(3) ELT situations
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Twenty-three respondents mentioned ELT situations as a constraint for using communicative activities.
The students saw the deficiencies in ELT classroom in China from several respects: learning environments,
teachers’ English proficiency and teaching experience, and availability of authentic English materials.
(4) Lack of funding
The effectiveness of ELT classroom is counteracted because of lacking of funding, which was cited
by 21 subjects. In China today, most educational institutions do not have enough financial resources to
provide the audio-visual equipment, photocopiers or sources (such as a wide range of authentic print
materials) that are required to support the dynamic teaching necessitated by communicative methods.

4 Conclusion
The results of questionnaire show that CLT mode in ELT is practical and effective. In line with the
findings on CLT mode in ELT explored on the basis of data collections, tentative proposals will then be
brought forward to consider this issue under Chinese context. The proposals will be embodied in several
respects: culture learning materials, culture teaching approaches, language teachers' tasks in ELT，a new
curriculum with the integration of culture, etc. Anyhow, language learners’ communicative competence
acquisition is a key and long-term issue for all the language teachers and researchers to concern.
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Appendix Ⅰ:
Part A: Please complete the following questions as appropriate.
1. Name__________________________
2. Age____________________________
3. Sex____________________________
4. How do you rate your English proficiency as compared with the proficiency of other students in your class?
GOOD
FAIR
POOR
5. Which grade are you in? _______________________________________
6. Are you concerned about the teaching methods used in EFL classroom?
YES
NO
7. Do you like communicative activities in your EFL class?
YES
NO
8. Why do you or why don’t you like communicative activities in EFL classroom?
______________________________________________________________
9. Do you like non- communicative activities in EFL classroom?
YES
NO
10. Why do you or why don’t you like non-communicative activities in EFL classroom?
______________________________________________________________
Part B: Answering the questions
1. Do you like to do a written exercise in which you are asked to fill in the correct forms of verbs in
sentences?
YES
NO
2. Do you like to be given the words to a current hit song in English, and then listen to the recording, or
watch the video?
YES
NO
3. Do you like the teacher to give you a list of words that occur in a story or article, and then ask you to
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look up the words in an English-English dictionary for the purpose of copying the definitions?
YES
NO
4. Do you like the teacher to divide you into small groups in which you and your classmates talk about
things you like and things you dislike?
YES
NO
5. Do you like the teacher to explain a grammatical rule that is printed in the textbook in English, and
then give you examples in English as well?
YES
NO
6. Do you like the teacher to speak Chinese when explaining a grammatical rule that is printed in the
textbook, and then give examples in English? YES
NO
7. Do you like to find and report on an interesting newspaper or magazine article in English?
YES
NO
8. Do you like the teacher to divide you into pairs, in which you have to ask your partner questions, and
answer the questions your partner asks you?
YES
NO
9. Do you like the teacher to correct all mistakes in your exercises YES
NO
10. Do you like the teacher to pay attention to the ideas and feelings in your compositions, and write
short personal notes in response to what you say?
YES
NO
11. Do you like to receive a sheet of paper with a number of sentences like:
___________________ is a fantastic dancer.
___________________ has visited Beijing.
And then move around the classroom, ask your classmates questions in English, and try
to
fill the blanks with as many different names as possible?
YES
NO
12. Do you like the teacher to speak a series of sentences and ask the entire class to respond orally to
each sentence by changing it in some way? For example:
TEACHER:
John walks to school.
CLASS:
John doesn’t walk to school.
TEACHER:
John is walking to school.
CLASS:
John isn’t walking to school.
YES
NO
13. Do you like the teacher to call on all students in turn to change a sentence in some way? For
example:
TEACHER:
“ John walks to school”, Mary.
CLASS:
John doesn’t walk to school.
TEACHER:
Very good. “John is walking to school”, Bob.
CLASS:
John isn’t walking to school.
YES
NO
14. Do you like the teacher to lead a class discussion of a topic such as population problem, movies, or
places to visit in China?
YES
NO
15. Do you like to interview English speakers and report on the interviews in English?
YES
NO
16. Do you like to do an exercise in which you should find mistakes in grammar and correct the
mistakes?
YES
NO
17. Do you like to be given the words in a song and sing the song, led by the teacher or a record?
YES
NO
18. Do you like to reply on the teacher to explain everything that you should know?
YES
NO
19. Do you like the teacher to evaluate how much you have learnt?
YES
NO
Part C: Did you come across these difficulties or do you think they might be difficulties for you in
using communicative activities in China?
1.
Lack of motivation?
YES
NO
2.
Passive style of learning?
YES
NO
3.
Lack of authentic English reading materials?
YES
NO
4.
Lack of facilities?
YES
NO
5.
Grammar-based examination?
YES
NO
6.
Large class?
YES
NO
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Consumers’ Perceived Risk of Food Safety: Establishing a Dynamic
Measurement Model
Ding Zhoumin, Ma Ying
School of Management, Wuhan University of Technology, Wuhan, P.R.China, 430070
(E-mail: 825355291@qq.com, mying331@163.com)
Abstract: Consumers’ perceived risk of food safety has great implication on individual food-buying,
and playing an increasingly important role in customers' purchasing behaviors. Utilizing the statistical
data obtained mainly by questionnaire survey to calculate, analysis and explore, this paper tries to
establish a dynamic measurement model concerning individual perceived risk related to food safety. The
model includes three aspects: the factors involved consumers' perceived risk, the latitudes of consumers’
perceived risk, and the values of acceptable risk level. These studies have a guiding role to reduce the
overall level of consumers’ perceived risk and help the government or enterprises to take corresponding
measures to regulate and control.
Key words: Perceived risk; Dynamic measurement model; Acceptable level of risk

1 Introduction
Food is a necessity supporting life and maintaining health, also is the material basis of all social
activities for human being. But, in the past decades, the food safety risk not only damages the general
consumers’ life safety and body health, makes public less faith in the food industry and relevant
government departments, but also affects the sociometric order, then hinders the orderly development of
whole industry, so closer cooperation need to be strengthened among all counties, not simply
domestically, to taking efforts to minimize recurrence of similar food safety incidents. Scholars from
related fields have carried out theoretical and empirical research on consumers' perceived risk level, try
to strengthen risk communication, enhance the exchange between consumers, producers and business
operators, in order to take concrete actions to promote the improvement of the whole society's awareness
of food safety, and reduce consumers’ food safety risks. However, concerning its strong uncertainty and
many factors involved in consumers’ risk awareness of food safety, it’s difficult to measure its influence
by exact numbers. Thus, when studying the dynamic measurement model, it’s necessary to find out the
acceptable level of consumers’ risk perceptions about food safety; these studies can play a great part for
the government and food companies to take steps to reduce the level of consumers’ perceived risk.
Foreign empirical studies about consumer food safety risk began earlier, while theoretical research
is relatively mature in our country. Bauer[1] firstly introduced the problem of risk to Consumer Behavior,
and gradually formed the perceived risk theories. Derbaix C[2] suggested that perceived risk is a feeling
of uncertainty reduced by the unexpected pros and cons of products and its corresponding consequences
during product purchasing. Taihong Lu[3] argued that due to the difference of Chinese consumer market
environment, such as getting asymmetric information, high cost of information collection, the
proliferation of counterfeit and shoddy products, the difficult processing of complaints and claims, thus,
the consumer perceives fairly high risk when buying food. Liye Zhu[4] argued that when making
purchasing decision, perceiving risk is a greater key factor compared to perceiving gains and loss. It’s
clear that purchasing contains a complex of benefits and loss, some benefits and loss can be determined
generally, but others can not be sure, which must weigh and judge between the avoidance and
risk-taking. Accordingly, consumer will lose opportunity of gaining profit if avoiding blindly.
Von Neumann and Morgenstern put forward risk research model based on utility function theory to
measure perceived risk level with a quantitative method, in order to study the consumer's risk perception
and purchasing decisions. Axleson et.al.[5] and Conento et.al.[6] applied “Ajzen Fishbein” model and “the
health belief” model to analyze whether consumers make rational decisions provided getting health
information. Miao Jin, Fanghua Wang, Yin Zhou[7] used dynamic perceived risk model to study and
refine the latitude of consumers' perceived risk and the acceptable risk level, these had a regulatory role
on overall perceived risk and reduction of risk behavior. Some models have been established, but most
are pure theories. Few scholars represented perceived risk level about food safety with the exact
numbers to lead government and enterprises to take corresponding measures to reduce the perceived risk
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level of consumer food safety.

2 Research on the Related Concept
2.1 Perceived risk
In 1960, professor Bauer (Raymond A. Bauer) in Harvard University introduced the concept of
“perceived risk” from psychology field into consumer behaviors for the first time. Bauer defined it: "all
consumer behaviors will produce consequences that can not be accurately predicted, and some are likely
to be unpleasant, so in this way, consumer behaviors involve the risk". Mitchell’s research suggested that
perceived risk is that consumers "subjective expectations of loss”. Bauer actually think of perceived risk
includes two factors: one is the uncertainty of decision results; Another is the severity of the
consequences of wrong decision, namely, the importance of the possible loss. And he emphasized,
especially, perceived risk is subjective, that is, it is psychological feeling and subjective perception in
the process of buying products and meeting all kinds of objective risk. Objective risk is exaggerated or
narrowed through subjective filtering, that is to say, some objective risk may be perceived, while others
may be ignored, some may be exaggerated, while others may be narrowed. Why researchers pay
emphasize on the subjectivity of perceived risk. As far as I’m concerned, consumers respond to an
objective risk or take measures mainly based on subjective perceived risk, objective risk perceived by
consumers, regardless of its authenticity and risk level ,will exactly affect consumers' purchasing
decision in some extent.
2.2 Dynamic measurement model about consumers’ perceived risk of food safety
Jianwei Ye, Jianfang Ye[8] suggested that so-called the dynamic measurement of software
development process refers that in each stage of the software development process, and each stage of all
software, doing real-time software metrics, analysis, decision-making, the dynamic management and
adjustment make the whole development process being always in the best state, ultimately efficiently
produce high quality software products. Hongying Jiang, Jinbu Jiang[9] argued that dynamic
measurement indicates that arbitrary insertion or deletion can be allowed in the consisted model in the
computer, whenever an individual element being inserted or deleted, the space closed area and the
periphery surface area can be immediately calculated. Reference to previous research results, it is
concluded that dynamic measurement model of perceived risk of food safety indicates that , a dynamic
measurement processing in a constituted model, which based on consumers' scores obtained respectively
by measuring the uncertainty factors of the perceived risk of food safety , to get the perceived risk level
of various factors, then overlay all levels to get the overall level values, and then compare the obtained
values with the acceptable risk level and finally make decision.

3 The Influencing Factors of Consumers’ Perceived Risk of Food Safety
By referring to document literature, we know that there are many factors which influence
consumers’ perceptions of food safety risk. They mainly include the consumer factor, the government
factor, the enterprise factor, and the industry factor. The specific relationship is revealed by the
following figure 1.
Factors Risk Perception

Consumer Factors

Governmental Factors

Figure 1

Food Companies Own

Factors

Industry Factors

Consumers’ Perceived Risk of Food Safety Factors

3.1 The consumer factor
(1) Individual statistical variable factors, Such as gender, age, income, occupation, schooling and so
on. This kind of variable quantity is objective description of consumers’ basic situation, is the most
commonly used basic variables to distinguish the consumer group in consumer behavior, and is the
important adjustment variables which affect consumers’ shopping perceived risk.
(2) The factor of consumers’ individual mental characteristics. It relates to the risk of whether the
consumer’s self-esteem receives damage.
(3) The factor of consumers’ personal experience. In daily life, when choosing food, those
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knowledgeable, older family housewives often spend a lot of time to compare the quality factors of the
food comprehensively, however, those young workers, due to the limited time, generally can’t consider
so considerately.
3.2 The government factor
(1) The legal system factors. The “consumer rights and interests protect law” ”is passed in 1993 to
strengthen the protection of consumers’ legal rights. In the face of the sanlu milk powder incident in
2008, the Chinese government immediately launched “food safety law” in early 2009, to protect the
vital interests of the consumers in China. There are also laws like “the food safety law implementation
regulations” and “regulations on food safety risk monitor (trial)”, and “the administration of food safety
risk assessment provisions (trial)”, and other laws and regulations which govern the food market of our
country. But in the face of complex field of food safety nowadays, these legal regulation still have
shortcomings,, the adjustment range is not so comprehensive, so that consumers’ rights and interests of
food safety is often violated in real life, the case which consumers suffer from security violations and
can’t get timely relief is still common.
(2) The factor of relevant government departments’ irregular management .In the face of current
food safety issues, most regulators is basically a post-processing measure, on the surface, they can well
solve the harm consumer food safety incidents, and however, if we only take post-processing measures,
we can’t fundamentally eliminate the happening of the problem.
(3) The factor of the transparency and the open degree of government work. Government is a more
complex system, when the transparency and open degree of government work is not enough, when the
results can’t well reflect the real situation, when the release of the latest progress of the work to the
community is not timely, in the corresponding period, because consumers’ awareness towards events is
not enough, they did not take the corresponding protective measures, which hurt consumers.
(4) The government management factors. Because of the large and complex consumer market, the
management is more difficult, so you need to consider comprehensively combining various factors and
put forward higher requirements to the corresponding manager. However, not every government
managers’ management level is satisfactory. And there are also managers who lack of professional ethics.
In order to get some benefits, they turn a blind eye to those food manufacturers who know violations but
also do. They don’t inquire into the causes. Offers and manufacturers take bribes collectively, which
damage the interests of the consumers.
3.3 Food companies own factors
(1) Internal institutional factors. There are a series of interference factors in the entire food supply
chain from the production, processing to the sale. Whether the food Supplier delivery is timely, whether
the processed product reach the standard, whether the product marketing is successful or not and so on,
If the enterprise don’t formulate good regulations as guarantee, if the supervise and manage of the
product can’t reach the designated position, it may affect the vital interests of the consumers, and make
them suffer from larger safety risks.
(2) The enterprise staff factors. If managers can't keep up with the pace of the times by
management and lack of the advanced management experience, then management difficulty will
increase, managers must pay more attention, and enterprise management cost will be corresponding
increase. Moreover, if the enterprise staff’s work quality is not high, it can also cause the increase of
cost. At the same time, if there are some quality problems of products which the enterprise produces, the
food safety risk consumers facing, when buying the products, will increase.
(3) Manufacturing equipment and raw materials. When companies use inferior raw materials on the
unqualified equipment for production, then the produced food can not meet the requirements for certain,
if consumers buy the products, the safety of life will be harmed.
3.4 The influence of industry factors
(1) The product factors. An industry standardization and brand awareness of the products is the two
important factors that affect consumers shopping, if the degree of standardization of the product and
brand awareness is higher, the risk perception of consumers is less.
(2) Illegal competition factors. In the face of competition，Some unscrupulous businesses denigrate
rivals, rather than actively taking measures to cope with challenges, using illegal way to seize market,
and lead to the greater risk perception of the consumers.
(3) The competitive factors. If the whole industry development is not standard, the whole industry
competition ability will be reduced; their own degree of facing risk will improve invisibly. When the
products, which consumers buy, have problems, they have an increased risk of economy; the food safety
risk will also increase accordingly.
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4 Dimension of Perceived Risk

Cumiingham[10] proposed that consumers assume some purchasing behavior can not be able to
meet its purchasing goal, risk would be perceived, this risk may include social consequences, pecuniary
loss, physical damage, loss of time and etc. Jacoby and Kaplan (1972) pointed out in their study that the
perceived risk can be divided into five different types, empirical results show that these five risk can
explain 74% of the overall perceived risk, which mainly include financial risk, psychological risk, social
risk, physical risk, performance risk. Based on the results of previous studies, we can summarize seven
dimensions of consumers’ perceived risk of food safety: economic risk, physical risk, psychological risk,
time risk, privacy risk, service risk and social risk.
Economic risk is the risk that purchasing products may cause loss of money. Health risk is the risk
that buying food or eating may cause consumers some health harm. Psychological risk is the risk that
returned purchase because of the quality problems gives consumers some psychological harm. Time risk
the risk that time losses caused when products can not meet demands that need to be returned or
after-sales service time is too long. Privacy risk is the risk that their personal information is leaked when
consumers buy food. Services Risk is the risk that consumers can not get good services when shopping.
Social risk is the risk that purchased products will not be recognized by others, and consumers are made
fun of others and have some negative impact.

5 Establish a Dynamic Measurement Model
According to the mentioned above and the aim of research, this paper have established a dynamic
measurement model of consumers’ perceived risk of food safety. As shown in figure 2.
Factors: Consumers, Government, Business and Industry factors

Perceived Risk Dimension

Economic
Risk

Health
Risk

Psycholog
ical Risk

Time Risk

Privacy
Risk

The overall risk
perception
ORP>AR

Services
Risk

No

Social
Risk

Purchase
Intention

Buying
Behavior

Yes
Taking Behavior to Reduce the Risk
Figure 2

Dynamic Measure of Model Consumers’ Perceived Risk of Food Safety

As can be seen from the figure, the dynamic model consists of three parts. The first part is that the
factors affecting consumers’ perceived risk of food safety, including the consumers' own considerations,
the Government factors, the enterprise factors and the industry factors. According to studies, these
factors of consumers’ perceived risk of food safety have different impact. The second part is the seven
risk dimensions of consumers’ perceived risk of food safety: economic risk, physical risk, psychological
risk, time, risk, privacy risk, service risk, social risk. Among them, the overall dynamic risk perception
(Overall Risk Perceived, ORP) is the sum of the above risk latitude. The third part reveals the acceptable
level of risk (Acceptable Risk, AR) is the main factor, determining whether the consumer would buy
food.
In order to verify the model established above. We distributed 300 questionnaires to the consumers
of different spending levels in Wuhan and surrounding areas. By obtaining the level of consumers’
perceived risk of food safety in these areas, we want to provide a reference to predict the food safety risk
level of the whole society. We finally acquired 252 effective questionnaires and the return ratio was
84%.
We have several dimensions which influence consumers’ perceived risk of food safety.
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Questionnaire is shown in Table 1. Options: “1” represents almost no effect; “2” represents a small
effect; “3” represents a greater influence; “4” represents a great impact; “5” represents a very serious
impact. Consumers are based on several dimensions to choose their actual situation of risk perception
about food safety.
Table 1 Dimension Measurement Survey
Have
Influence
Have

The size of the
impact

No

1

2

3

4

5

Monetary losses caused by the purchase of food
Buy food and have not good service
Buy food leaving their personal information was leaked
Harm the health of their own when buying the food or eating the food
Buy food, edible food and due to quality problems and return to your
psychological hurt
Purchase of food to meet the demands need to be returned or loss caused by long
service time
Purchase of food will not be recognized others make fun of others affected by
the negative impact of their own image in the eyes of others brought

After the survey data obtained used the spss19.0 software for processing, we had obtained the
statistical results like the table 2, table 3, table 4, table 5 and table 6.
Table 2 Kmo and Bartlett
Sampling sufficient degree of Kaiser-MeyerOlkin measure
Approximate hi-square
Bartlett’s test of sphericity

Table 3

.729
79.536

df

21

Sig.

.000

Common Factor Varia- Nce
Initial

Extract

Economic risk

1.000

.670

Health risk

1.000

.966

Psychological risk

1.000

.740

Time Risk

1.000

.685

Privacy Risk

1.000

.673

Services Risk

1.000

.683

Social Risk

1.000

.634

Table 4

The Total Variance Explained

Initial eigenvalues

Extracting the square and load

Total

Variance
%

Accumulat
ion %

Variance
%

Accumulat
ion %

Total

Variance
%

Accumulat
ion %

1

1.479

21.124

21.124

1.479

21.124

21.124

1.348

19.262

19.262

2

1.354

19.340

40.464

1.354

19.340

40.464

1.272

18.170

37.432

3

1.131

16.156

56.620

1.131

16.156

56.620

1.217

17.388

54.820

4

.888

12.691

69.310

.888

12.691

69.310

1.014

14.490

69.310

5

.827

11.810

81.120

6

.678

9.683

90.803

7

.644

9.197

100.000

Element

Extraction Method: Principal Component Analysis

Total

Rotating the square and loaded
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Rotating Component Matrix
Element
1

2

3

4

Economic risk

.052

-.049

.035

.982

Health risk

-.183

-.155

.772

.116

Psychological risk

-.102

.852

-.004

.063

Time Risk

.184

.656

.062

-.129

Privacy Risk

.076

.225

.781

-.074

Services Risk

.813

-.089

-.077

.094

Social Risk
.775
.176
-.017
-.043
Extraction Method: Main Ingredients Rotation Method: Kaiser Has Standardized Orthogonal Rotation Method.
Table 6

Ingredients Score Coefficient Matrix
Element
1

2

3

Economic risk

.004

.062

4
-.017

.977

Health risk

-.053

-.157

.637

.064

Psychological risk

-.164

.711

-.086

.163

Time Risk

.089

.497

.025

-.068

Privacy Risk

.118

.105

.652

-.097

Services Risk

.617

-.134

.018

.052

Social Risk

.575

.065

.051

-.058

Extraction Method: Main Ingredients Rotation Method: Kaiser Has Standardized Orthogonal

According to the data of Table 2, we can know that the population correlation coefficients of KMO
is 0.729, indicating that the data is worthwhile credible and factor analysis can be performed. Bartlett
test is to verify that whether the data come from the population of multivariate normal distribution, and
the Sig.is 0.000 <0.001, indicating that the data obey the normal population and showing there exists a
correlation among each dimension, it’s suitable for further analysis.
Communalities indicate the degree of explanatory the original information can be explained by
extracting common factor variables common degree in table 3. Numerical size of the extracted common
factor variance indicates the degree of interpretation. We can get over 65% common variable’s degrees,
it can be described that the degree of explanatory power of elected seven dimensions is relatively strong.
Meanwhile, physical risk is the maximum value and showed it is the greatest impact of the consumers’
perceived risk of food safety. So, in the present case, the government and enterprises must be based on
the specific dimensions, as well as the extent of their influence to develop appropriate policies and
management measures to reduce the risk of consumers’ perceived risk of food safety. It can not only
improve the government management level and improve their own revenue, more importantly, that
could provide consumers with a more healthy consumption environment, so that consumers could go
shopping at ease.
In Table 4, the “initial eigenvalues” shows the first four eigenvalues are greater than 0.88, so SPSS
have choosed the former four main components. In “Extract square and load” shows all the variance of
the former four main components is accounted for 69.731% of all the main components of variance.
Thus, the pre-election four main components can be enough to replace the original variables and could
cover the more comprehensive information of the original variables. In Table 5 shows that the first
factor in the service risk, social risk, greater load, as reflected in the risk society services, so the service
risk, social risk can be integrated. The third factor of health risk and privacy risk have greater load, so
that they can be integrated. However, the fourth factor has greater load on economic risk, so economic
risk should be classified as a separate category. Thus, four new dimensions can be obtained after
integration: the risk of social services, time psychological risks, physical privacy risks and economic
risks.
In Table 6, we could get the score coefficient matrix, whereby each common factor can be directly
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written expression and the specific expression as following:
F1 = economic risk * 0.004- health risk * 0.053- mental risk * 0.164 + time risk * 0.089 + privacy
risks * 0.118 + Services Risk * 0.617 + Social Risk * 0.575
F1 = economic risk * 0.062- health risk * 0.057+mental risk * 0.711 + time risk*0.497 + privacy
risks * 0.105 -Services Risk * 0.134 + Social Risk * 0.650
F1 = -economic risk * 0.637+health risk * 0.017- mental risk * 0.086 + time risk*0.025 + privacy
risks * 0.652 + Services Risk * 0.018+ Social Risk * 0.051
F1 = economic risk * 0.977+health risk * 0.064+mental risk * 0.163-time risk*0.068 + privacy
risks * 0.097 + Services Risk *0.052 -Social Risk * 0.058
According to the study hypothesis, we get the consumer perception of food safety is the likelihood
of occurrence and severity of each dimension of the sum of the products, as shown in Equation (1).
∑
∗
(1)
Among them:
ORP: The overall consumers’ perceived risk of food safety
Pi: The possibility of perceived risk
Ii: The seriousness of the risk
n: Risk perception Facets (n=4)
Used the model and dynamic metrics, we can get the perceived risk level of each new dimension
and the overall perceived level of risk as shown in Table7.
Table 7 The Average Probability and the Average Severity of Each Dimension

Pi

Economic Risk

Body and Privacy
Risk

Time and Psychological
Risks

Social Servi
ces Risk

0.185

0.197

0.373

0.241

Si

3.012

3.393

2.912

2.925

ORPi

0.557

0.668

1.086

0.705

The overall
perception
level

3.016

We know that the overall level of consumers’ perceived risk of food safety is 3.016 in table 7.
Utilizing expert scoring method combined with the expected utility model, you can define the
acceptable risk level of consumers’ perceived risk of food safety, and then consumers will compare the
size of ORP with AR. When is ORP <AR, consumers will keep the willingness of purchasing and then
buy some food. When OPR≥AR, consumers will refuse to buy some food. The research shows that once
the overall level of perceived risk is higher than the acceptable level, consumers will continue to reduce
until the overall perceived risk level is far below their acceptable level. However, consumers’ perceived
risk of food safety will change with the acquisition of increasingly changing new information, until the
overall level of perceived risk is lower than the acceptable level, then they may buy some.

6 Conclusions
This paper has established the dynamic measurement model of consumers’ perceived risk of food
safety. We hope to take this model to remind the government of formulating appropriate policies and to
remind companies of taking corresponding management methods to reduce the overall level of
consumers’ risk perception. Consumers tend to reduce their perceived risk when they buy food, and
would choose food with lower levels of perceived risk. Thus, for those risk factors with a greater degree,
governments and enterprises have to take some scientific measures and strive to provide a healthier
consumption environment, so that consumers can be felt relieved to buy their needed and we could build
a more harmonious social consumption environment.
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Abstract: The rising global status of an aging population is followed by a huge market demand and
development opportunities behind. Innovative research products for the elderly as the main service
object, development and design of the “silver design” ushered in opportunities and challenges. This
paper attempts to analyze the “silver design” features of market users, based on the current status of the
domestic industry, in-depth exploration of silver design, drawing on the experience of foreign industrial
success stories of aging, proposed the development of silver design proposals and forecasts.
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1 Introduction
Because of the huge benefit produced by high-speed development of social economy , birth and
death rates in many developed and developing countries in the world are began to reduce, the aging
population caused by population imbalance gradually became the issue that countries that go towards
the mature society need to face . Behind the rising of global ageing population, we can see a huge
market demand and development opportunities. With the image of silver hair of old people, service
industries for older consumers are referred to "silver industry", and the development and design, product
innovation of products designed for old consumers is referred to old design, which is also called silver
design.

2 The Opportunities and Challenges of Silver Market
By 2012, 810 million people are in 60 years of age or over 60 years old; The latest revision the
Global Population Outlook in 2010 amendment by the United Stations have indicate that the world's
population now has close to 7 billion, and in the growing population of each year, the number of elderly
population growth rates of growth much bigger than any other age group; Therefore, whether from the
current huge demand population, or a sustainable future market prospects, potential huge market
demand behind the ageing population has brought great opportunities and challenges for design services,
science-education-culture-health, and many other industries has . Facing of aging trend, many developed
countries , raise retirement time to reduce the pressure on the aging of the population, in addition to the
pension mechanism, medical social security policy measures also, some countries, including Japan, the
United States, Germany, Korea that has formed a mature mechanism of silver ageing country have
openly support the elderly continue to participate in social life and work, and encourage the
development of emerging industries serviced for the elderly, vigorously developing the silver market.
Dealing with the demand of the current silver market in our country, according to the data of the
national statistics bureau in 2011: the country's 184.99 million old people age 60 and above, accounting
for 13.7% of the total, the country's 65 years and older elderly population has reached 184.99 million,
accounting for 9.1% of the total. And in accordance with the unified international standard, as early as
the end of last century China has entered the aging society; There is no doubt that the focus of the aging
problem in China has become an focus. In addition, ageing condition in our country, such as the large
population base, the urban and rural differences and other problems led that the social and personal
needs of the elderly in China is more diverse, this also provides a huge potential market for our
country's silver design in the future.
Compared with developed countries such as Japan, the United States, however，the silver market
potential in China still need to be explored ,no matter in the development of elderly services, or the
exploit of chain .On the premise of social and economic conditions improve, the elderly services in
China is aimed to be systematic and specialized; elderly service design are beginning to be rushed to
expand new field and involved ,no matter in traditional areas such as health care, information
dissemination, or popular electronic products research and design. The trend of taking the elderly as an
important consumer and applicable objects inspires the advent of new products and industry chain, such
as old mobile phones, old shops, driving the innovation and development of sliver design.
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3 The User Characteristics of Silver Design
Under the trend of aging design today, silver Design is being given more and more attention, but in
the early days, the traditional focus on older Design is actually more into for the disabled, the
disadvantaged body of barrier-free Design (Barrier - Free Design), which is a mode to achieve the needs
of "top-down" design .With the changing of times, demand levels becomes subdivided and progressive,
silver design is more based on the basic characteristics and special requirements of older users,
beginning to break through the limitation. Below we will summarize the main characteristics of the
elderly user groups from three aspects.
First is decrease of perceptual function, and physiological load caused by external demand.
When people go into old age, each function of the body began to degrade, action is slow, almost
diminished size such as, “aging problem” began to appear, such as vertigo, dizziness, low reflecting
ability .Through products to help stabilize the physical condition of old people, help the normal life is
the common ideal of users and designers originally, this is why at the early stage, the old design is a part
of barrier-free design, and all kinds of health care products and facilities are like hot cakes. Compared to
the physically strong young man, design for elderly users should consider above all is the restrictions on
physiological condition, applicability and safety are always first elements of silver design, both in terms
of the volume and structure of the product, material texture, or the social environment in use process,
making the older users feel the products are not convenient to use is unable to gain market recognition.
The second is the phenomenon that mental characteristics of diversity and emotional
performance of old people is more outstanding. In modern society, the old people are often referred to
as the "old children", and the reason is the increasing of age and a reduction of the "spiritual energy”,
personality of people that don't adapt to the stage become extremely prominent , in addition to
personality characteristic formed in the middle stage , the elderly characteristics also mainly manifested
in the following four aspects: 1. The inner loneliness and anxiety; This is mainly from job’s departure,
the "departure of society" causes a "shock" retirement, and empty inside causes uneasiness and
anxiety;2. Depression and fear of death , especially a hypochondriac tendency; People into old age, the
experience of loss will also increase gradually, such as the loss of their job responsibilities, physical
decline, relatives and death of friends and so on, this will form strong shock for the old. They gradually
become depressed and introverted, lack of confidence in the future, etc.3. The enhancement of self
consciousness. And caused by a reduction in the adaptation and ability to control, and the general
performance are temperament stubborn, capricious, lack of patience, querulous. 4. The reduction in
learning ability and memory makes the old people more conservative, they are not good at innovation
and active communication and so on.
In addition, when people go into old age, all kinds of demand increase because of
transformation of lifestyle and social role. The elderly usually have much free time, and for most of
the them, the life began to return to traditional way of family; Economic conditions are relatively
independent, income become lower than before, all these led to the change of consumption and
consumption behavior; For example, compared to young people who pursue fashion, trendy appreciation
taste, the old people who have rich experience and personality focused more on the enhancement of life
quality. With the high-speed development of social economy, due to the growing aging population, the
diversification of consumption grade and level requirements will be even more obvious, and this also
means that design space will be more and bigger; the design must be of higher quality.

4 The Development Trend of Silver Design
Through the above description we have learned that the silver design has large consumption
potential and huge market demand. Facing the growing aging population trends, it’s more sensible to
make effective measures according to current situation of the aging of the population, compared with the
control population growth rate. We must make sure that these measures are advantageous to reasonable
allocation of resources and help to consolidate the social and economic structure .Below are three-point
constructive suggestions and prediction on the silver design, which are based on the detailed analysis of
the current industry status quo of domestic silver design and study of foreign successful case of aging
industry experience.
4.1 The design standards for the elderly will become increasingly professional and meticulous.
Compared with the general consumer, older users have more obvious limitations in physiological
and psychological condition, which makes the design of operating methods, the safety and function
arrangement is set to be more rigorous and careful. On the basis of study of ergonomics, psychology and
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other scientific and research of Product Performance Program evaluation system for the design
principles, improvement of design under the premise of a targeted level of demand for each object
simulated test has been gradually become a trend, the method of expansion of demands for barrier user
to user of mainstream market is too far-fetched. Division factor for elderly users has changed from age,
physical condition to economic conditions, social personality and life habits, and other specific
requirements based on use environment, operating limit will become important.
4.2 Emotion- inclusive design services will become the important factors that affect the silver
market.
most of the old people had experienced an important period of China's economic and social
change ,which means that besides the common traditional concepts , they are very different in such
aspects as ideological and cultural level, or way of life at the same time .many research results show that
psychological age of nearly half older consumers is much lower than their biological age, which means
that they are influenced by modern values orientation when choose products and consumer habits will
not only stay in the level of "use", according to Maslow's theory of needs hierarchy ,they also desire get
more feelings and respect from the products to achieve self-fulfillment. It is a reminder for many
designers that emotional design language is also very important in addition to traditional function. Don't
consider the silver design as the tradition and old design; on the contrary, in the face of all levels of
older users, designers need to meet their needs from all aspects such as design and operation to realize
the innovation.
4.3 The diversity of design field expansion will accelerate the boom of silver consumption culture.
From the popular original old people food, health care products, AIBO pet dogs, to special products
of mobile devices and appliances, shops and school orientation service, we can find that in the process
of expansion of silver design, the design level increases from the basic understanding of physical care
service to the social and psychological care, to meet the demands of the elderly. Based on past
experience of developed countries in aging industry development , the improvement of the old way of
life, technology development and maturity of method of operation , and professional service of
consumer market will eventually bring about the silver market's prosperity and stability, the ageing
problem of “grow old as treasure” will no longer become a social problem.

5 Conclusion
Chinese have a tradition of reverence for old people since ancient times, and in the face of the
silver market expanding, design requirements and the development opportunity coexist, “Expend the
respect of the aged in one’s family to that of other families” should also be a principle and attitude for
every designer in the treatment of elderly users and silver design. Through the development of silver
design that are full of humanistic care, establishment of the system of the silver market from disorderly
to orderly, and under the escort of social security and legal system, implementing sustainable objective
that “To let the old have someone to depend on; To let the old have something to do; To let the old have
something to be happy with.” will be a common mission for every innovator.
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Abstract: The humanistic quality education in Science and Engineering University is one of the
important context, this article is based on the “Excellent Engineer Training plan” project of Wuhan
University, take the Civil Engineer major for a case, explore the method and path of the Humanistic
Quality Education from the teaching of the major of the Civil Engineer in order to improve the Human
Quality of the students of the Science and Engineering University. Realize the combination between the
teaching of the major courses and Human Quality Education, reach the requirement of the plan and the
training target of the “Excellent Engineer Training Plan”, which apply to the theoretical basis and
practical reference for the teaching of the major courses.
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1 Introduction
Humanistic Quality is a comprehensive system about the outlook on life, outlook on world, outlook
on value and about the spirit, the temperament and the accomplishment, which is learn through the
humanistic knowledge, the excellent culture of human.[1] The education in university is not only teach
students the knowledge of the major and the skills, but also help students get the right way of the
outlook on life, the outlook on world and the outlook on value. In order to get the target, the humanistic
should merged into the whole process of the education of the university. However, in most science and
engineering university, the phenomenon is very seriously that is great attention for the science education
and the major education, ignore the humanistic education, so that the humanistic education is very
deficiency in most the science and engineering university.[2] the project of the “Excellent Engineering
Training Plan” in Wuhan University of technology(WUT) focus on training the comprehensive abilities
of the major skills, the humanistic ability and the innovate abilities.the major of Civil Engineering in
WUT is a characteristic major which is include Constructure Engineering, Bridge&Tunnel Engineering
and Geotechnical Engineering which connect with the life of human beings.Base on the major courses
of Civil Engineering, research how to realize the humanistic quality education from the major courses
teaching, how to train the major skills, at the same time train the humanistic quality as well.

2 Humanistic Quality Education Merged into the Major Courses Teaching
The teaching of the courses of Civil Engineering should close combine the major courses with the
humanistic quality education, and merge the humanistic quality education and patriotism into the
teaching of the major courses. Take the major course of “the Bridge Engineering” for an example, when
introduce the basic concept and forms, introduce the Chinese bridge history, especially the great
achievement of Chinese bridge among the the bridge history of the world, let each student feel the great
wisdom of our ancient and the broad and profound of Chinese culture, especially, after the reform and
open to the outside of the world, the development of the Chinese bridge is so soon with the Chinese
diligent, wisdom, tough and tensile, which will inspire students the patriotism, cultivate their ethos, at
the same time let each student know that the responsibility and heavy burden on their own as the
successor of Chinese culture. After coming to know the Chinese civilization of the ancient and the great
achievement, it will encourage the students in Civil Engineering the passion and decision of learning the
major. During the teaching the major course of the “Introduction of the Civil Engineering”, according to
introduce the character of the major, the constructure of the basic knowledge, the students know that the
development of the Civil Engineering is close connect with the development of the social economic and
the technology. The content of the patriotism is merged into the content of the major course, students got
the knowledge and skills of the major and learn the history of the Civil Engineering. All of above are
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showed the table 1:
Merge

Table 1 Courses Teaching
Bridge Engineering
Introduction of the Civil Engineering

Basic Concept

introduce the Chinese bridge history

the great wisdom of our ancient

Character of Course

inspire students the patriotism

the Chinese civilization of the ancient

Basic knowledge

the content of the patriotism

the social economic

3 Enhance Professional Ethics Education and Professional Moral Training
The contexts of major courses of Civil Engineering are include very rich factors of the art and
aesthetic, the science knowledge and technology are the base of the construction. Design and build a
bridge, the knowledge of mathematics, mechanics and physics are the basic knowledge for the bridge
engineering. If the concept of the mechanics is indistinct or prefer to the benefit during the design and
build, ignore the key point, which will leave the dangerous hidden trouble or the safety accident and the
wealthy is lost, the workers are injured and dead. Therefore, the attitude of the rigorous learning
especially was trained, connected the knowledge of major with the development of the living of human
being, social conscience, academic conscience and professional ethics should be trained as a bridge
engineer in future. The education of the engineering ethics is appear in the university of engineering
which the key contest is the”professional responsibility”, the essence of the engineering ethics is
improve the responsibility and the moral cultivation of the engineer, so that the engineering serve the
human beings.[3] the education of the engineering ethics is one hand that the knowledge of the
professional ethics, moral standards and the limits require are trained, and on the other hand, the
further relationships between the engineering and society is gotten, the character and limits of modern
engineering is understood.[4] however, in a long run, in the technical university, there is not the education
of the engineering essence, while there is only the moral education like as the ideological and political
education in the common university, the responsibility that the development for the human being and the
nature can not be taught to the students in major of Civil Engineer, so that the basic ethical principles
and the responsibility of engineer, obligation, moral fundamentality are not clear. In technical university,
especially in the major of civil engineering, the education of engineering ethics is very important to the
students. In teaching the design of calculation and standers of the bridge, the responsibility of the whole
life for the engineering should be emphasized, in comparison and selection of the schematic, the basic
principle of the “Safety, Economic, Beauty ” which is fit to the benefit of people, the best size of the
constructure in design, calculation should be thought carefully about the safety, not only to satisfy for
the basic stander. On the blueprint, even a point, a line should be checked carefully, for which connect
with the constructional stable and safety, otherwise, which will also cause the difficulty of the
construction. The best way of the teaching the engineering ethics is transform the theory into the
practical cases, which inspire the interest of the learning, the problems are solved by the students, at the
same time, the ability is improved during the process.[5]

4 Inspire the Students Love Major
Bridge is a combine unity with the technology and art, in course of the “Bridge Engineering”, not
only should let students grasp the context of construct, method of calculation, technic of the construction
and the details of the structure, but also let students understand that the bridge is a science and
technology , it is still an art as well. As a teacher of Civil Engineering, we should find the beauty of
the construction of bridge. During introduction of the aesthetic orientation, some philosophical thoughts
were referenced, such as the Confucianism Thought and Taoism Thought. The Confucianism Thought
seek the unity of human and society, for the constructure, the beauty of the utility,and the beauty of the
order views are very obviously, while the Taoism Thought pay attention to the mature of human beings
and the environment of nature, for the aesthetic, the realm of the human being and nature is harmonious
unified. From these two different views should cover the whole teaching major class, the skills of major
and concept of the aesthetic were trained, at the same time, the concept of the philosophy of five
thousand-year of Chinese civilization was taught to students from different views. During teaching the
concept of the overall planning and preliminary design, the technical index of the hydrological,
geological, traffic flows, building materials and the construction requirements of the profile section, the
cross section, the plane were grasped, but the coordination and unification between the bridge and the
natural environment. In a great bridge, many contents from the constructure, the railing, the column of
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the bridge, the landscape of the bridge head, are match with the local history and culture, are coordinate
with the natural environment. Before the preliminary design, the cultural background, the customs, local
manners should be know completely, so that the type of the bridge which is coordinate with the local
environment and the psychological satisfactory. In teaching the size and proportion of each part of the
bridge, such as the cable tower and main girder of the cable-staged bridge and the suspension bridge, the
height-span ratio of the beam bridge, the rise-span ratio of the arch bridge, not only does teach these
knowledge from the constructure and structure views, but also teach them the harmonious unity,
equilibrium and stabilization, harmonious proportion and rhythm graceful from the aesthetics views.in
teaching the different building materials, the mechanical properties of the different building materials,
the reasonable application of the constructure of the bridge were taught, and the harmonious unity of the
shape, the color, and the quality were emphasized to the students as well, that is the unity of the shape ,
the color, the material quality of the bridge, under the make full use of the mechanical properties, safe
and reliable, the change and the comparison of the color and quality of the materials should be
emphasized, the connection of the color, the quality and the pattern will get the better affection.

5 Enhance the Humanistic Training of the Teacher of Major Course
The education of the humanistic quality in major course, the humanistic training of the teacher of
the major course as the main context to teach the knowledge is very important, for the teacher is not
only teach the major courses and major skills, but also the outlook on life, outlook on world, outlook on
value and even the ability of language expression, the reading, the analysis, the solution are very strong
affected though the statements and actions of the teacher in class. The best humanistic eduction is the
“instruct and influence others by one’s word and deed ”, therefore, the good humanistic ability must be
had for the teacher of major, for the humanistic resources can not be found from the major courses
without the humanistic ability of the teacher of the major courses, so that the humanistic ability can not
be taught for the students. The most important thing for the teacher of the major should improve the
ability of the humanistic of their own, the training about the art, literature, history etc should be
improved except for the major research field. In additional to, the social responsibility must be enhanced,
the ability of dealing problem of engineering should be trained.

6 Conclusion
These contexts that how to emerge the humanistic education into the teaching of major courses,
how to inspire the students to love the major, how to enhance the professional ethics and morals are
researched, in order to enhance the ways and methods of the humanistic education, and the reference
will be given to the similar majors, the research and reference will be given to the program of the
“Excellent Engineer Training Plan”.
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Abstract: Design is a kind the product of cultural creation. With its special visual representation and the
artistic ways of thinking, the design represents the cultural value of one nation or a region, and the
material and spiritual needs of the human beings. Spiritual and material elements are equally important
in the design process. An excellent design work should have dual values of usage and aesthetics, and
should meet the national and global requirements.In light of these, this paper utilizes the theory of
culture and art, put forward the proposal that the contemporary design should based on national culture,
and the successful examples of integration between national culture and modern design.The author holds
the point that traditional arts and folk arts’ forms is the important resources of contemporary design
language, how to grasp the relationship between traditional arts and contemporary design language is
particularly important, Therefore, this paper plans to construct the communication platform between
traditional art resources and design practice under contemporary social environment,and draws a
conclusion that the incorporation of traditional art symbols and design language represented by Fuwa is
the correct path to the development of contemporary design industry .
Key words: Traditional art; Folk art; Fuwa; Cultural spirit; Modern design innovation

1 Introduction
As for this topic, there are a large number of scholars engaged in the study of related fields in the
domestic or abroad, whereas the perspectives and breakthrough points are very diverse, such as the most
famous designer of the 19th century, William Morris who was regarded as the father of modern design
expressed in a lot of works that the design should not discard the traditional life in the development
process, the Arts and Crafts Movement leaded by him had brought the new development of modern
design. The professor Liu Guanzhong of Tsinghua University proposed the design industry must be
based on national arts’ forms, the design of losing national spirit is empty and meaningless, which had
caused wide attention in the domestic academia .

2 Discussion
Design, as an important carrier of culture, plays an increasingly important role in our modern life.
It is not only the externalization of cultural spirit, but also has a very powerful social permeability,
through aesthetic ways to affect people's mental structures and cultural concepts. Therefore, to achieve
success, the design in our country must realize localization – that is to take traditional arts as the
cornerstone, to absorb the traditional cultural resources and artistic symbols to the most degree, and to
be effectively combined with the modern design techniques, the design concepts, and the design
methodology. It’s the only effective way to get out of design innovation dilemma for the design in our
country nowadays.
The design of Fuwa mascot for the Beijing Olympic Games 2008 shows that “The More National,
The More International”. Namely, to develop our cultural industry and cultural products, we need to take
advantages of our national culture, focus on promoting the traditional culture, and highlight the
traditional culture’s essence in the process of exchange of values and emotions around the world. The
development of cultural industry is the inevitable trend and significant channel of the prosperity of our
traditional culture. From a simple mascot design to the development of a full range of sports industry,
the Fuwa follows the rule, and its cultural and value potentials have been further developed. In this
knowledge-oriented era, innovation is the primary driving force of industrial development, and the
innovative thinking and practice are both the core values of the cultural industry. Instead, the loss of
innovation will put cultural industry in a dilemma. Therefore, innovation is the core element in the
cultural industry. According to the statistics data, the Japanese animation industry earns its profits ten
times more than annual steel sales to the U.S. Obviously, the cultural industry in the post-industrial era
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has imponderable influence. Cultural industry is not only an important economic growth point to drive
the healthy development of society as a whole, but also a chance to establish a national cultural industry
of a country’s cultural position in the world .With the development of modern commercial society, the
design innovation increasingly received attention, according to the statistics of CNKI (China National
Knowledge Infrastructure), more and more academic papers about design innovation were published.
Table 1
Year
Papers
Published

Papers Published on Design Innovation(CNKI)

2013

2012

2011

2010

2009

2008

2000

1990

1979

136257

136608

100911

91127

80457

75041

12086

1140

233

Goethe once said, “The Nation is The Part of The World”. China has five thousand years of
splendid culture, which is our inexhaustible treasure. Chinese culture is a kind of aesthetic culture.
When humans were still in the wild and primitive times, our ancestors had shown their art insights and
representation ability over Western art. From the abstract primitive cliff painting in Lianyungang of
Jiangsu province to The Five Dancing Figure, our ancestors seem to have understood the Romantic Art,
which conveys the mood of freedom and the eternal artistic charm. Under the combined effect of
witchcraft and free will, aesthetic consciousness gradually germinated, and people were no longer
satisfied with the need at physiological level, but in more spiritual pursuit of free play as well as the
self-realization in art creation, put more attention to the humanistic care, and appreciated the artistic
beauty in the level of spiritual transcendence.
The aesthetic culture nurtures excellent artists. In China, under the influence of splendid culture,
aesthetic consciousness has become China's collective unconsciousness. Chinese people’s behavior and
verbal conversation reflect the aesthetic principles. The Chinese painting and handicrafts are the gene
pool of our traditional culture, which supports the revival of traditional arts, and are the common
treasures of mankind. Art is the most basic element of Chinese traditional culture, and the basic unit
reflecting the value of Chinese culture. If we neglect it, our traditional culture will be in risk of being
engulfed by global culture. Moreover, due to the ideological and cultural hegemony, the cultural
diversity is seriously ruined, and has formed a cultural struggle in the world. The famous American
scholar Samuel P. Huntington predicted that the Christian civilization of West is bound to be in conflict
with the Confucian culture of East, which epitomizes Western culture’s aggressive penetration, and
indoctrination of Western values.
Globalization is an important topic in the world. With the rapid development of network
technology and multimedia communication technology, the global economic, political, cultural,
environmental and other issues interrelate and influence each other. In terms of the cultural level, the
US-leading Western countries take the political and cultural hegemony policy towards the Third World
countries, which is known as Cultural Imperialism, Cultural Hegemony and Post-colonialism. Cultural
Imperialism, with a strong political ideology, reflects the low position of the third-world and the loss of
its voice in the cultural exchange with Western developed countries. The essences of globalization are
the economic, cultural and ideological penetrations, as the global economy, technology and material
culture must have spiritual and cultural globalization accompanied by. For every country and every
nation, globalization is equal, but also extremely unequal in some sense. It is an international diversified
culture.
So, how does the design associate with globalization and cultural hegemony? In modern life, as the
pop culture and consuming culture, the design culture is unprecedented in terms of its breadth and depth
of influence. The network technology makes design develop across the country and national boundaries,
and become a kind of global culture. It even exists in every aspect of our lives, and drives changes
occurring in ideology, values, and aesthetic consciousness, etc. Since the moment it was born, design
has a sense of cultural value. It should not only be given by culture, but also eventually reflects in
human society and traditional ways of life, and drives cultural development of human society with its
great spiritual strength. Therefore, the design does not only has its physical sense, its spiritual,
psychological and cultural sense are also of importance. If there is no cultural implication and lacking of
spiritual content, the design works will definitely get into a failed work. Since the human being were
isolated from the apes, they chipped out the first stone, which had an embodied spiritual implication.
Although it is coarse in the modern people’s eyes, and even the cultural significance seems to be unclear
and ambiguous, the culture and ideology have indeed been materialized into the stone, and antique
original spirit has been reflected from the stone. Shang Dynasty and Zhou Dynasty’s bronze wares
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carved with the Taotie patterns bring a visual impression and hideous terror into the audience's mind
with a huge shadow. Slaveholder class put the slaves into deep spiritual slavery through this kind of
extensive penetration, enabling slaves consciously obey religious doctrines. It reflects the slaveholder as
the ruling class in charge of the strong ideological and cultural right which is an important means of
maintaining social orders. For the reason that the design places the function of art in the first place, this
often obscured the ideological content of the design. Therefore, design’ cultural aggression behaves
quite vague, and can even be easily overlooked. So when it became a strong culture infiltration tool to
the vulnerable cultural, it will generate considerable cultural destructive risk.
From this point, we can learn from Japan's experience. Under the ideological guidance of Japanese
Soul, Western Civilization, the Japanese designers found a shift from a culture conflict to cultural
integration, by combining the Japanese national spirit connotations with modern design in the world to
establish a distinctive design style. For example, Japanese cars have small, delicate, beautiful,
economical, practical features, which have become the overall images of Japanese car industry. If we
analyze its cultural meaning, apparently, the oriental’s hard work, thrifty and other traditional images are
perfused in the cultural development of the automobile industry, so the cars full of oriental ethnic and
cultural characteristics greatly strengthen the national cultural characteristics, and establish their status
in the international market.
As for Chinese design industry, undeniably, nationalization is an extremely important issue.
Chinese economy is growing at an unprecedented speed in breadth and depth, merging into the tide of
globalization, which brings us a lot of opportunities to participate in the international design market.
Meanwhile, it also brings huge challenges to the cultural heritage. If we give up traditional culture and
completely realize the Westernization, it means that we will lose national identity and the sense of
national belonging, and the cultural and historical context will be fractured. This will cause irreparable
loss, and the damage at spiritual level will be incalculable. In the Internationalism cultural tendency, we
must defend our bottom line of traditional culture, which is the key to national spirit’s survival.
Design is a kind of important cultural activity and the product of the culture. With its special visual
representation and the artistic ways of thinking, the art design represents the cultural value of one nation
or a region, and the material and spiritual needs of the human beings. Spiritual and material elements
were equally important in the design process. Three principles of Strong, Beautiful, and Practical are
brought up with in Ten Books of Architecture written by the Roman architect Vitruvius. Especially, as
the psychological factor,the beauty has become an important philosophical creed. In the spiritual realm,
the highlight of the national character is undoubtedly a very important aspect. If lacking of a national
cultural identity, self-awareness and independent aesthetic ideal, we can not find spiritual destination in
globalization tide. Today, the world economy is moving towards the globalization. With this background,
globalization makes contributions to potentially cultural simplification and homogenization. The
economic globalization may reflect the progress of human civilization, but the national culture facing
with the globalization is a huge challenge. Especially after China's entry into WTO, the traditional styles
of design are not only to show our unique cultural characteristics, but more responsibilities and
obligations to promote our national spirit and national culture. An exceptional design work should have
both function and aesthetic values, and in line with the national and global requirements.
Specifically, what is the national design? To answer this question, we are often trapped into the
confusion. But in most cases, people are accustomed to simply understand traditional design styles as
the decorative patterns in ancient, with the association and impression of a series of traditional artistic
symbols in brain, such as Taichi, Bagua, dragon, Phoenix and so on. There is no doubt that many
Chinese traditional symbols have become a national cultural spirit in terms of visual language schema,
and the material carriers of national identity. Nevertheless, if we equate the traditional design with the
traditional symbols and patterns presented in daily life, it seems to be more simple and arbitrary. We
can't hold ancestral achievement to show off in the world. If we accept the traditional culture hastily
without full consideration, not only revitalization of the national design will fail, but also will our design
philosophy which is increasingly becoming mature will be suspected. When we strive to realize the
integration between the traditional culture and modern design, we must bring context into consideration.
Traditional culture is profound and diverse, but its epochal character decides that they cannot be copied
mechanically, but be supposed to take advantage of the modern aesthetic tastes and the review of the
traditional culture to reserve or abandon the culture symbol. Only based on the inheritance and
transcendence, design conception can develop in the more ideal atmosphere.
Traditional design is firstly embodied with the deep understanding of the national spirit and the
national culture. We should not only absorb the art symbol of traditional design style, highlight the
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national culture, but also make continuous explorations and pursuits in the art philosophy and thinking
mode in the aesthetic realm. Objectively speaking, in modern society full of perplexing contradictions,
grasping the latter factor plays a more decisive role in the national revitalization process. Chinese
culture is a sort of harmony culture, which is based on the harmony philosophy and logic. Chinese
people think that the relationship between the human being and the nature is so-called harmonious
coexistence. The ancient philosophy masterpiece Xici says: "heaven and earth integrated, all the things
come to birth, men and women married, the life of mankind will be passed down without end.” As the
member of the nature, mankind should follow the law of nature, as the Laodan, one of a most famous
philosophers, said that, “human race obeys the principles, the principles obey the Taoism, and the
Taoism obeys the nature.” Design, as a kind of human culture creation, certainly also must observe this
principle, which is the important cultural strategy to address the social problems, especially the
environmental issues.
In the second place, the traditional characters should be presented and highlighted in the design
works visually and apparently. It is imperative to carry out the cultural positioning in the initial stage of
design behavior, in order to fully implement the traditional culture and wisdom. In the background of the
cultural diversity, all kinds of styles become more popular nowadays. There exists no thought that is
unchangeable. If someone wants to survive and develop in the multicultural environments, he must be
obedient to the rules of “The Hardship Lead to Changes, The Changes Lead to Harmony, and The
Harmony Lead to Success for a Long Time”. Designers must actively adjust their own knowledges and
abilities to the social needs. In the selection process, they will experience coexistence states of the
conflict and exclusion, the inheritance and variation, the exchange and incorporation and so on, to
achieve the healthy survival and development in the dialogue and interaction with other cultures. In
China, the foundation of Confucian doctrine is the harmony of social morality and feudal ethics between
people, the basis of Taoism is the harmony between Mankind and Nature. To explore the relationship
between man and nature, the main principle of harmony is to coordinate the divergence and achieve the
harmony of cultural context. The tradition of expecting the harmonious development provides
theoretical supports for multicultural coexistence .
Cultural harmony is not a new theoretical proposition. The Western modern painting masters, such
as Vicente Van Vogh, Gauguin, Picasso, Matisse, and Pollock cast their eyes toward the mysterious
Oriental culture, looking for art forms and cultural symbols to study. And in China, masters of painting
like Zhang Daqian, Wu Guanzhong, and Zhao Wuji also regard artistic innovation as the means of
Chinese and Western art symbols’ deconstruction, fusion and incorporation. They use Western painting
materials and artistic symbols, while these still are the absolute oriental spirit of Chinese traditional
culture. On the basis of study, the modern arts should place emphasis on traditional style, give national
styles a new idea, and achieve infinite transcendence between Chinese and Western’s art styles. From
this point, the case of design is similar to the art we talked about above. The Fuwa was the symbols of
five lovely Chinese cartoon mascots saturated with Western Olympic spirit, and put all sorts of factors
together through the extensive use of artistic symbols, showing the innocence of children and the
international image of a new era in China with the strong will to do a perfect job in the Olympic Games.
The new Olympic concept of New Beijing, Great Olympics, combined with highly nationalization of the
design languages and visual images, were in conformity with the Chinese Seal, and were seemed as the
nationalization of design model, declaring a national revival in design.
Let’s talk about the folk art which is considered as the most important carrier of culture, as well as
its important role in design innovation. The traditional culture of China influences our ways of thinking,
folk art is the foundation of national culture, and our ancient folk culture will be glories and brilliant
through extensive study in new era. A nation’s art is the cornerstone of the whole world’s integrated
cultural background. It is the witness of the development of human society. Therefore, giving
importance to our national culture, committing to the research about development of traditional folk art,
and taking folk style works to the market, will not only promote our national self-confidence, but also
bring great economic benefits. The forms of folk art all over the country showing a trend of
diversification, seem to be Chinese art treasures. The historical and cultural heritage in China present
our cultural diversity, and convey the unique cultural character and temperament. Chinese folk art forms
are diversified and profound, which also stored with valuable knowledge, emotion, science and
technology, with the most primitive national creative and aesthetic spirit. Digital technology is widely
used in the design process, promotes design standardization, and improves design efficiency. In the
meantime, the design tends to be more rational rigid, cold and monotonous, seriously weakening the
humanities and creativity, whereas, the traditional folk art resources provide strong supports for diverse
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design style development. Inexhaustible resources of folk art are modern design infinite treasures. The
development and the utilization of the traditional folk art educational resources can take the traditional
cultural function better, so that the essence of traditional Chinese culture could be passed down from
generation to generation .
With regard to the development and utilization of national art, first of all, design practitioners and
researchers must work deeply with the masses, to fully understand the concept of folk culture and values
of the kernel culture which represent the most advanced national culture, aesthetic, diversity of symbols.
In addition, as design educators, in the educational practice, we are supposed to introduce folk art
concept consciously to expand students' perspective and comprehensive competency for students
interested in folk art, build national design spirit, and enhance the folk arts’ cultural infiltration on the
design methodology. Last but not least, our government should assume responsibilities related to culture.
Renowned cultural scholar and writer Mr. Feng Jicai investigated traditional folk arts on the verge of
extinction in the rural areas for decades. He was committed to sort out and protect the traditional arts
and crafts as well as intangible cultural heritage. His study about the New Year wood-block print in
Zhuxianzhen of Henan province has gained a good reputation and praise at the social level, and in the
Southern Weekend’s interview, he said that government is the first protector of the cultural heritage, and
pointed out the protection of culture was intellectuals’ conscience, which should be the government’s
historical responsibility. If we only attach importance to the material cultural development, it is difficult
to evaluate the government as qualified.
The essence of the pursuit of traditional culture’s globalization in design industry, is to merge
national design into modern technology background, which is the objective environment the modern
design is facing with. However, this does not mean that the modern design relies on modern technology.
We should look at the national design with a clear understanding and a criticism of the technology in the
vision of globalization. In some fields, we will have to follow modern science, technology and aesthetics.
However, the mainstream in design development in the world will be the integration between cultures.
Chinese Naturalization design conception poses a criticism to the Western Humanism, which is an
important proposition in today's design theory. It helps correct the notion of placing physical features to
the first place in the design practice, but ignoring the harmony between the human being and natural
environment. This not only is in line with the traditional Chinese aesthetic psychology, but also enables
the traditional culture to be highlighted and lasted in the design activities.

3 Conclusion
This paper focuses on the relationship between traditional arts and modern design styles.If the
design of our country want to be progression and prosperity, the key is bound to make sure the works we
created with the national characteristics, and the profound Chinese culture is important resources in the
design industry. I look forward to be increasing number of scholars in the related field, the research
methods will be increasing diversified. As for me, my next step of the research project is to build a
national arts database, for the preservation of the national art and lay a solid foundation for research in
depth.
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Abstract: With the development of society and the progress of the times, the ideological and political
education of colleges and universities has made great achievements, but there are also some problems,
the traditional dominant ideological and political education can not meet top students who take more
care of the pursuit of personalized In the new era, in this context implicit education came into being,
with its rich and flexible features . This article takes this point as a beginning to discuss the basic
characteristics of implicit ideological education and focus on the analysis of its necessity and gives
reasonable suggestions according to current development of the ideological and political education .
Key words: Colleges; Ideological and political education; Implicit ideological and political education

1 Introduction
Implicit ideological and political education is based on the traditional dominant ideological and
political education on the proposed, is the inevitable product of the times，in the process of ideological
and political education, the status of the former is increasing ,educators found that students to be more
accepting of this type of education .In this context, This paper aims to carry out some reasonable
suggestions for ideological and political education, figure ideas as follow:

Figure 1

Wording Ideas

2 Basic Theory of Implicit Ideological and Political Education of colleges
2.1 Recessive ideological and political education
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The concept of implicit education is the extension of “hidden class” , at the end of the late 1960s,
American sociologist of education proposed the concept of “hidden curriculum” first time in the “Class
Life”. Hereafter the “International Encyclopedia of Education” give a definition about the hidden
class:recessive class, generally refers to the formation of the various elements of the students’ informal
learning, such as the relationship between teachers and students、ability grouping、classroom rules、
gender differences in student and so on.These elements are hidden, invisible but is effective for
students .
Late 20th century, Western countries began to introduce implicit educational ideas into the
ideological and political education.They believe this approach has a natural resistance,enable students to
receive ideological and political education unknowingly,this is called implicit ideological and political
education.
2.2 Characteristics of implicit ideological and political education of colleges
Proposed implicit ideological and political concepts, in order to distinguish the traditional
dominance of education, the two different but related, functionally complementary, dominant
ideological and political education is the main body, implicit ideological and political education is based
on the dominant ideological and political education, the aims of education is consistent, on the contrary,
if it is not rich in implicit education, content of dominant ideological and political education is difficult
to be understood by the students, so that the dominant position of the dominant education will lose its
original meaning. Distinguish between the two as shown in the following table:
Table 1

Direction of action

Distinction Between Explicit and Implicit Ideological and Political Education
dominant ideological and political implicit ideological and political
education
education
Conscious direction
Unconscious direction

Dominant factors

Rational factors

Irrational factors

Education style

Explicit, visible, single

Implicit, invisible, diverse

Education model

Closing

Opening

Educational content

Indoctrination, filling pressure

Guide, penetration

Education body

Educators

Educators and educated

Initiative

Passive

Initiative

Educational status

Main body

Aid

Education Carrier

Single, fixed

Rich

Education time

Short term

Long term

Implicit educational purposes. Educational purposes on implicit ideological and political education
is implicit, so that students can accept an unconscious education, the educational purposes hides in the
various activities of teaching and learning in all aspects of student life, make educated meet educational
requirements unknowingly.
Compare the difference and relationship between contact and implicit ideological and political
education and the dominant ideological and political education, combined with the actual situation of
the current ideological and political education ,we can find the unique characteristics of the implicit
ideological and political education, as shown below:

Figure 2

The Features of the Implicit Ideological and Political Education
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Implication . The aim of the implicit ideological and political education has the characteristics of
implication, so that students can receive education with an unconscious psychological, educational
purposes hide the various activities of teaching and student learning in all aspects of life.
Progressive. Recessive Ideological and Political Education is not a fixed boundary signs, but a
complex and constantly progressive systematic project, which is to achieve continuous development of
ideological and political education in a dynamic state.
Permeability. Penetrate the educational content to students’ learning life through a variety of
appropriate and efficient education intermediaries and carriers, the potential impact on them is its
permeability performance.
Diversity. Carrier of implicit ideological and political education is diverse, good campus culture,
campus environment, humane management system, rich extracurricular life can all become an important
carrier of ideological and political education, carry out educational activities of students with the use
of these carrier allows the students receive a more profound and effective ideological education in a
pleasant atmosphere.
Openness. Openness is the active absorption of various favorable factors, the combination of the
various driving forces, accepting the school、the community and supervision and evaluation from all
levels. The purpose of implicit ideological and political education is to break the original closed
ideological and political education system, to achieve “education for all” ideological and political
education mode in which various factors can participate actively. This educational model advocated the
connection of social, family and schools, so that students get a full idea of improvement.
Subjectivity. In the implicit ideological and political education the educated play the role of a host.
Awareness of the role of educated fade so that the educated can participate in the selection of the
activities, individuals can choose what information fit with their emotional needs, so that the college
students to become active from passive recipients to explore the concept of the body of educators
2.3 Problems of implicit ideological and political education of colleges
In the cognitive level, educators and educated enough do not have enough cognitive for recessive
education. Although educators recognize the importance of implicit ideological and political education,
because of its variability and complexity, educators remains a dominant mode of education is relatively
easy to implement, so that the exploration and research fon the implicit ideological and political
education have been hampered.
On the level of utilization of resources, the use of existing educational resources is far from enough.
One of the most direct manifestation lies in the carrier of implicit ideological and political education is
not enough . People can only receive implicit ideological and political education in a single way, which
led to the ideological and political education become more and more distant from people, ideological
and political education becomes more difficult to carry out.
In addition, in terms of people’s values, people always used to the dominant education, have not
high enough interest in the implicit importance of education ; in terms of the ability of educators,
because of the complexity of the recessive education and diverse forms, which requires educators
comprehensive capacity is relatively strong, so our educators must improve their comprehensive ability.
These problems hinder the effective development of implicit ideological and political education,
therefore focus on solving the problem on implicit educational process has become one of our very
important tasks at present.

3 Characteristic of Implicit Ideological and Political Education of Colleges
3.1 Feasibility of implicit ideological and Political education of colleges
With the development of society, both in the level of subjective knowledge or support aspects of
the external environment provides favorable conditions for carrying out the hidden ideological and
political education. At present, the degree of emphasis on implicit ideological and political education is
increasingly , coupled with the support of relevant policies and educational , the implicit ideological and
political work is highly feasible, as shown below:
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Figure 3

Feasibility of Implicit Ideological and Political Education of colleges

3.2 Necessity of implicit ideological and political education of colleges
Under the new conditions of social development, we must have a clear understanding for the need
for the implementation of implicit ideological and political education .
Implicit ideological and political education is demand of the times. In the Internet age, students
have more wide contacts on the new media, they receive information on themselves. But in the selection
process, they ignore the moral , coupled with relatively less psychologically mature, they may change
their thoughts more easily. So the role of guide of implicit ideological and political education is very
important.
Implicit ideological and political education is an inherent requirement of ideological and political
education. Ideological and Political Education has high demands for education patten, but the traditional
theory of education is less concerned about students’s personal development.It does not stimulate
students' interest in learning, they lack practice and experience, so education patten which is more easily
to be accepted is necessary. The latter depends on the implicit ideological and political education, it will
make education forms, methods and means of infection and more attractive to deepen students'
ideological , and enhanced effectiveness of ideological and political education.
Implicit ideological and political education is also to meet the needs of college students
consciousness. College students is underring the transition from adolescence to adulthood . They have
their own ideas ,and they will not follow the outside information blindly, so ideological and political
education must follow college students' psychological characteristics and insist students to learn
independently.

4 Suggestions of Implicit Ideological and Political Education of colleges
4.1 Strengthen the research and faculty on implicit ideological and political education of colleges

After the establishment of China's socialist market economy, there are many new situations
and new problems of the ideological and political education of the students ,which is far from the
purpose of personnel training. If we simply continue to use the traditional method of indoctrination
ideological and political education,it will certainly lead to hamper the development of ideological
and political education work severely. Therefore, the school must have in-depth study and
exploration of the law of students’ ideological and political education under the new situation, and
actively introduce and strengthen the implicit ideological and political education, come up with a
more rational and effective educational concepts and models by strengthening the ideological and
political education, and provide a good foundation for the smooth development of the theory
implicit ideological and political education.
Teachers play an important role in the ideological and political education, their behavior has an
very important impact on every student. Teachers must improve moral qualities, expertise, thereby
strengthening charisma. At the same time, teachers should strengthen human care.,take care of changes
in the process of growing concern thoughts of students, take care for students with full love, only in this
way can students really intentions into learning.
Besides, education management also plays a vital role in the management of each college student,
their all aspects of life, learning, thinking, student work are subject to management. Leader conduct
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management by the rules and regulations , in this process, management attitudes, management
philosophy also exerts a subtle influence each student. So play the role of a good manager is also an
important measure in the implicit ideological and political education.
4.2 Create a good cultural atmosphere on campus
Campus culture itself contains a wealth of political and ideological education content, either
directly or indirectly affect ideas, moral, psychological ,behavioral habits, personality of students,
universities should attach great importance to make the ideological and political education penetrate into
the construction of the campus culture, there are many aspects of campus culture, including the physical
environment, and spiritual environment.
Physical environment
Spiritual environment

Table 2 Content of Campus Culture Construction
School planning, architectural design, class classroom setting, natural landscape,
cultural landscape and other substances
School history, motto, study, school spirit, community activities, outstanding alumni,
human environment, teacher-student relations

(1)Physical Environment
Architectural design should reflect the dignified cultural atmosphere, building can transmit cultural
information, the majority of students can get some kind of hint from these building with gather culture,
and then be inspired, for example, as the survey. once entered Harvard University campus, greeted the
Built Environment always able to inspire people.
The whole idea of the physical environment should be green, 1997, Tsinghua University proposed
the concept of green at the first time, and in the hearts of students, green should be the main color of the
campus, only green flowers side by side in a beautiful campus environment can be regarded as students
the park, beautiful environment can cleanse the soul,so that students can enhance ideological level
unconsciously.
To create a sound network hardware, broaden students' educational space, improve efficiency
ideological education to keep pace with the times.
(2)Spiritual Environment
We often hear that"Today, the school is my pride,Tomorrow, I am proud of the school" so the
school's glory can increase students' sense of honor and sense of mission invisibly,"The school is my
pride" represents the glorious history of the school, and "Tomorrow I am proud of the school" represents
that the student are able to improve themselves proactively in the trend of a sense of mission, and make
a difference in the future, this is a hidden influence education.
Motto can strongly influence the thinking of students , students always remember the motto , so
that they can keep in mind excellent quality which is conveyed by the motto in subconscious, thus
enhancing the mind, improve thinking, meanwhile, we should create a good ethos and style of study to
form a positive progress, civilization and harmonious atmosphere, and Promote the growth of the
students through the invisible spiritual power.
Community activities plays an important role in the construction of campus culture. Students can
choose their own societies, to develop personalized hobbies, add color to campus life, increase students’
knowledge in rich activities, and at the same time,strengthen team spirit.
4.3 Specificate the system to protect implicit ideological and political education of colleges
In addition to t regulate the behavior of students, but also the school system can affect the
thinking of students. Reasonable degree of robustness of the system have a profound impact on the
thinking of each student, the school system must be established to ensure the implementation of implicit
ideological and political education, making the implicit ideological and political education system
standardization.
Western scholars have found that different leadership styles has a different impact on of the
students’ ideological education through a large number of studies, illustrated by the following Table:
Table 3 Different Leadership Styles
Autocratic leadership

Democratic leadership

Decision Making

Leadership decided

Group discussion

Working methods

Leadership determines

Members discussed

Leadership Attitude

Condescending

Listen to the opinions

Leadership group structure

Scattered, fragmented

Asian grouping
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Table 4

Effects of Different Leadership System for Educators
Autocratic leadership
Democratic leadership

Attitude

Indifferent, passive

Heightened interest, initiative

Team relationships

Shirk

Unity and cooperation

Group atmosphere

Low level of unity, work stress

High level of unity, work easily

Leadership absence

Stop working, irresponsible

Continue working, responsible

Compare the two tables, we can see democratic leadership style is more conducive to carry out
ideological and political work.
Strengthen the autonomy of the students. Different from the traditional system of forced-style
management, implicit ideological education should be more emphasis on students' active participation,
to enable students to participate in school-related system development process, to perceive the value
generated by the school rules and regulations involved in the process,and then, they can take the
initiative to comply with the system.In addition,students can improve their abilities of self-management,
self-learning, self-examination through its participation in the development of the system.
Schools should develop appropriate reward system.reward means the school approves and
encourage the correct behavior of students, thus ,students can be met in spirit,and increase power to
improve their ideological and moral standards, reasonable compliment can make poor students to
become outstanding.In contrast,punishment can improve students' ability to resist unhealthy
temptations,hone their mind.

5 Conclusion
In this paper, we make a discussion on implicit ideological and political education. Firstly it mastered
the basic concepts of implicit ideological and political education, and then summarized its basic
characteristics, and give some reasonable suggestions on implicit ideological and political education,
which have some theoretical and practical significance.
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Investigation on High Level Sports Competitions in Universities in
Present Situation and Research on Marketing Strategy
Duan Feixing, Li Yong
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Abstract: Some research has been done to compare the present situation of markets between high level
sports competitions in universities and professional sports competitions though mathematical statistics,
literature material, questionnaire investigation, logic analysis and so on. Through the comparison, this
paper find competitive sports games in universities are totally at a disadvantage comparing with other
sports games. In order to provide some guiding instructions with reference to make a sustainable
development for markets of high level sports competitions in universities, The author put forward some
marketing strategy, such as production strategy, place strategy, promotion strategy, price strategy
about current market of university competitive sports.
Key words: Universities; High level; Sports competitions; Marketing strategy

1 Introduction
In 1998, China hold the China University Basketball Association (CUBA) which was the first one
that adopted social and marketization pattern. From then on, Philips China University Football
Association in 2000, “China University Basketball Super Association (CUBS)” in men in 2004 and
contests with a broad mass base like these were launched. Lining, Anta, Philips and other enterprises or
companies sponsored sports competitions in universities successively which make university
competitive sports games begin to flourish. However, it is always a shortcoming that sports competition
in universities itself is lack of hematopoietic function. As a relatively high degree of marketization
development Association University Sports Federation in sport in America, National Collegiate Athletic
Association (NCAA) has better rules than FUSC and CUBA, such as table teams, sponsorship and event
operation, University media operation[1]. So how to make a sustainable development for markets of high
level sports competitions in universities is one of the most important tasks. 4P marketing combination
strategy has already been putted forward by Jerry McCarthy in twentieth Century 60. The famous “4P’s”
theory: (Product, Price, Place, Promotion) has been the enterprise marketing elements of four basic
strategies In the “marketing”[2]. Competitive sports market of university is a special market, which is
facing the University and the Community. The final goal of this market is to train high-quality, high
level college students athletes[3]. based on the main body of the product --University, this pager will not
discuss the factors, which is not controllable by the university itself, such as competition rules,
competition environment and other factors, but focus on the issues about various controllable of
universities, such as questions about 4Ps basic theory. As a result of that, development strategy can be
found to fit the markets of competitive sports games in universities so as to supply sustainable
development with basic theory and practical guidance.

2 Objects and Method
This study uses literature material, questionnaire investigation, experts interviews, random
interviews, mathematical statistics and logical reasoning as the main methods of studying. 615 pieces of
questionnaire were given out in community, on campus and square, among which 578 pieces were
recycled and the recycling rate was 93.9%. However only 547 pieces were effective and the effective
rate was 88.9%. What's more, 1217 pieces of questionnaire were offered on the Internet, among which
867 pieces were effective and the effective rate was 71.2%.

3 Results and Discussion
3.1 Analysis of income sources on competitive sports games in universities in present situation
Seeing from the table 1, the income of current competitive sports mainly comes from
administrative funding and social sponsoring, while the tickets and incidental products income which
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reflect the marketization level most can almost be ignored. In the actual investigation process, because
of the differences in popularity different schools usually get different administrative funding and social
sponsoring. What’s more, the sources of income are usually unstable. A majority of schools feel the
funds insufficient which is far from the standard issued by National Ministry of Education. Therefore, if
we want to promote the marketing process of making sports competitions in universities from the
perspective of outlay income sources, enhancing own blood-making function through the means of
increasing the income proportion on tickets and incidental products income is of great importance.
Table 1
Sources of
Outlay
Proportion
(%)

Outlay Incomes of Competitive Sports Games in Universities in Present Situation

Administrative
funding

Social
sponsoring

Tickets
income

52.7

44.25

0.4

Incidental
Media publicity
products income
income
0.04

Game
rewards

Others

1.3

1.4

0.01

3.2 Core products positioning of competitive sports games in universities
3.2.1 The Comparison of Core Charm of Products in Current Competitive Sports Games

Figure 1 Identification of Audience’s Attitudes Toward Core Charm of Competitive Sports Games
(Note: 0-5 means the degree of identification of audience attitudes toward competitions. Besides, 5 is the full mark.)

From what the figure 1 shows to us, getting a foothold on sports games only, competitive sports
games in universities are totally at a disadvantage comparing with other four level sports games, for
example international Games on Level A (The Olympic Games, the World Cup, the world
Championship); international Games on Level B (The Asian Games, the Asian Cup, the Asian
championship); League Matches (The First Division Group A, Group B, League Club Cup); Exhibition
Games (The Tournament, the Warm-up Games, the Commercial Games). Consequently, it is impossible
to rely solely on sports charm to compete with professional sports games. In case that the level of skill
and tactics and the confrontational degree on competitive sports games in universities are unable to be
raised in a short term, efforts should be added increasingly to tag the sense of belonging in games as
well as the publicity for competitions and star athletes. But from the investigation we can see the data
about additional charm of University Games is only 1, if we want more and more people liking and
taking part in the Competitive sports game of university, we must do more things about additional charm
of University Games, which the University Games is superiority to other games in everyone’s idea. So
how to improve the additional charming of the University Games is the most important thing, if we want
to improve competitive power of University Games.
3.2.2 Charm Analysis on Potential Products of Competitive Sports Games in Universities
In Combination, the results of the survey shows that the market of competitive sports games in
universities only focus on the sports game itself and the promotion on campus culture, relative speaking,
campus information propaganda and additional charm of sports games which are more attractive to all
the audience group need to be developed all-round. Besides, it looks unlikely that sports competitions in
universities have a high expectation to share the big cake of market on sports games seen from the point
of attraction on the sports event itself. In the questionnaire survey and the random interviews, it has been
found that information on recruiting, employment, culture training, sports fitness centers, sports training
is of high concern. In addition, most of the people hold positive attitudes toward opportunities on
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campus visiting, culture and sports training sending, fitness sending and competitions participation. If
such kinds of serves can be offered by universities during sports games, audience will consider it with
optimistic attitudes.
Table 2

Identification of Audience’s Attitudes toward Charm of Competitive Sports Games in Universities
Audience Group

Teachers and
Students in school

Ordinary
Community People

Students' relatives
and friends

Sports
Fans

Identification of Sports’ charm
(%)

88.9

11.2

45.8

49.4

Table 3

Identification of Audience’s Attitudes toward Charm of Campus Culture in Current Situation

Audience Group

Teachers and
Students in school

Ordinary
Community People

Students' relatives
and friends

Sports
Fans

Identification of Campus
Culture Propaganda and
Glamour School
Achievement Display (%)

81.6

48.7

63.2

28.7

Table 4

Identification of Audience’s Attitudes toward Charm of Campus Information in Current Situation
Audience Group

Teachers and
Students in
school

Ordinary
Community
People

Students'
relatives and
friends

Sports
Fans

Identification toward Charm of
Propaganda Information on Sports
Fitness Centers, Sports Training,
Recruiting, Employment and Culture
Training (%)

91.3

94.4

97.1

91.4

Table 5

Identification of Audience’s Attitudes toward Charm of Competitive Sports Games in Universities
in Current Situation
Audience Group

Teachers and
Students in
school

Ordinary
Community
People

Students'
relatives and
friends

Identification toward Charm of Opportunities
on Campus Visiting, Training Sending,
Fitness Sending, Competitions Participation
and Employment Internship Interview (%)

98.2

88.5

95.7

Sports Fans

89.1

3.3 Positioning on target objects of competitive sports games in universities
3.3.1 Audience Market Positioning of Competitive Sports Games in Universities
By what table 2 and table 3 show, the audience of sports competitions in universities was mainly
concentrating on parts of sports fans (young group) along with campus and students which acted as a
dissemination center. The proportion of teachers and students in school accounted for more 80%. Other
than this, there still exits a huge audience group if we pay attention to in and around campus (see table 4,
table 5). Thus, we should further expand the campus culture exchanging, information publicity and
additional charm of competitive sports games in universities to take potential audience in as for the
steady development on sports competition market in universities. Additional charm of market on
competitive sports games is what its features and highlights located. It will draw more audience to
competitive sports games in universities if additional functions are added to arouse audience's feeling of
belonging at a high level.
3.3.2 Marketing Positioning of Business Opportunities on Competitive Sports Games in Universities
Since the first China University Basketball Association was held, competitive sports games in
universities started regarding the socialization and industrialization pattern as an innovation. In a few
years, it has already shown great commercial value under the support of MOTO, Lining, Faw
Volkswagen, China Telecom, Anta, Philips, Red Bull, Xstep, LG, China Unicom, Oppo and other
well-known cooperations at home and abroad. Yet, all these brands and enterprises are concentrated in
fields like sports, IT, automobile, drinks and so on which are totally coincided with the market of
professional sports games[4]. Obviously, it is quite a pity that sports competitions in universities is lack
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of marketing opportunities with characteristic of it own, that is to say, marketing opportunities on sports
competitions in universities are waiting to be exploited. Based on table 5, identification of audience's
attitude toward cultural brands in universities and participation of social contact can be observed.
Marketing opportunities of competitive sports games in universities are put forward which includes the
continuous heating cultural training, such as foreign language (students, adults, going abroad),
Olympiad Math, art training, etc; sports fitness training and fitness centers advertising; sales of schools'
particular goods and souvenir; interning and employment opportunities in corporations in combination
with self propaganda, etc. It will help sports competitions in universities gain a huge number of
audiences and more stable social sponsorship, connect the markets of audience closely and expand a
special mature market with the development of special marketing opportunities.
3.3.3 Price Positioning on Competitive Sports Games
Seen the survey results and interview from table 1, it shows that the tickets income of sports
competition market is almost negligible. The reasons why most schools are not selling tickets are
various. But expanding the influence of competitions as well as improving the splendidness of events
and organization level is only few ways of becoming marketization. According to the results of the
survey, layered pricing strategy (such as students’ fares, adult fare) can be considered so as to broaden
the basis of audience. Moreover, through the additional charm of participation in competitions, ticket
prices can be regulated and controlled. For example, we can sell adult tickets attaching with
opportunities on campus visiting, cultural training sending, fitness sending and competitions
participation. While for students, we can attach the tickets with opportunities on cultural training
sending and employment internship interview. Through the method of creating additional charm of
products on sports competitions in universities, positioning of audience and price are closely related in
order to take a further step to build a special market for sports competitions in universities.

4 Conclusions
In the first place, we need to strengthen the universities' ability of self-sufficiency by the means of
increasing the proportion of tickets income, additional product revenue and media campaign revenue.
The audience's sense of belonging and the additional charm of events should be fully tapped for sports
competitions in universities. Relying on the competitive sports games, we can make full use of
audiences' interests on campus information as well as appealing factors of additional parts on
competitions. Full tagging of campus culture communication, promotion of campus information and
additional charm of sports competitions in universities can not be ignored. According to the features of
university it own and the basis of grasping marketing opportunities, we can open up a potential
marketing opportunity of universities' cultural brands and participation in social contact through the
means of improving additional charm of products on sports competitions in universities. On the basis of
expanding the additional charm of products on competitive sports games, the price of tickets can
consider the layered pricing strategies which are able to closely relate audience and pricing's positioning.
The layered pricing is regulated and controlled by actively participating in additional charm of the
competitions.
Sports Competitions in universities can be converted into the opportunities for people to appreciate
competitions, to contact with universities and to get knowledge of universities. What's more, people can
engage the culture, attend sports events and creates a unique market with specialization on competitive
sports games in universities.
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Abstract: The comprehensive national strength of China achieved remarkable improvement and its
economy developed rapidly after reform and opening up, which to a certain extent, was brought by
urban-rural economic development and rural labor force transfer. Adopting qualitative and quantitative
analysis and combining with normative analysis and empirical analysis, this paper researched the issue
of rural surplus labor force transfer. It obtained the conclusion that the positive effect of rural labor force
transfer is higher than negative effect, and it is necessary for the state to adopt measures to promote the
transfer of rural labor force to non-agricultural industry.
Key words: Agricultural labor force transfer; “Three-force model”; Industrialization; Urbanization

1 Introduction
The study on rural surplus labor transfer in abroad has a long time. In 1961, according to the
national conditions of British, William Petty pointed out that industry usually had much more profit than
agriculture and commerce, so labor force would certainly transform from agriculture to industry and
then from industry to commerce. In 1940, economist Colin Clark made comparison in change trend of
employment population in distribution structure of the third industry under different income level as
well as disclosed its revolution rule, he pointed out that change cause of labor distributing structure was
difference among industry in relative income and then formed new idea. This problem was not
emphasized until binary economy structure model was established by Lewis in 1950s and it gradually
formed theory system.
Chinese rural labor force transfer experienced three stages: heavy industry was prioritized in
development from 1950s to mid-1990s, especially the migrant labor trend emerged after 1978; the
expansion of cross-region flow scale of rural labor force adapting to good economic development
momentum from mid-1990s to 2003; structural employment asymmetry emerged as low-quality labor
force transfer with the transformation of economic development and adjustment of industrial structure,
which triggered “shortage of migrant workers”.
For analyzing labor force transfer, it needs to firstly expound on what is rural surplus labor force.
Rural surplus labor force has shift and transfer. Shift refers to labor force automatically select industry
and regional change as per market change; transfer refers to the change of agricultural labor force to
non-agricultural labor force (regional transfer) and the transfer of rural surplus labor force to
non-agricultural industry (industrial transfer). Basing on qualitative and quantitative analysis on the
influence factors of surplus labor force, this paper proposed relevant suggestions on the transfer of
Chinese rural surplus labor force.

2 Analysis on Influence Factors of Chinese Rural Surplus Labor Force Transfer
2.1 Analysis on pushing force dimensionality
2.1.1 Rural Economic Development and Agricultural Technological Progress
Agricultural technological progress and productivity improvement had increased material supply of
agricultural products and promoted the development of rural non-agricultural industry. It provided more
opportunities for labor force transfer, and was the fundamental conditions for generating surplus labor
force. It can be seen that rural labor force transfer is in positive correlation with rural economic
development.
2.1.2 Increase of Rural Labor Force Supply Quantity and Decrease of Per Capita Cultivated Land Area
There is proportional relationship between rural labor force and cultivated land area. When the ratio
between labor force supply and cultivated land area exceeds certain extent, surplus labor force would
emerge. Such surplus labor force shall transfer to non-agricultural industry, and the success or failure of
transfer shall depend on specific conditions of the state at established period. Thus it can be seen that
there is positive correlation between rural labor force transfer and rural labor force supply quantity, and
negative correlation between rural labor force transfer and per capita cultivated land area.
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2.2 Analysis on driving force dimensionality
2.2.1 Economic Development Level
Economic development had great influence to rural labor force transfer, and state urbanization level
can reflect that there is positive correlation between rural surplus labor force transfer and economic
development. It is as shown in the following chart that what corresponds to income level is the
proportion of urban population in total population.
Table 1 Relation Between Urbanization Level and
Per Capita Income in Different Countries and Regions
Proportion of Urban Population in Per Capita
Countries and Regions
Total Population (%)
dollars)
23 High-Income Countries
78
Of which: USA
76
Germany
86
Japan
77
67 Medium-Income Countries
62
Of which: South Korea
74
42 Low-Income Countries
31
Of which: China
37
India
6
Data Source: 2010 World Development Report of World Bank

Income (Unit: USD
24160
25240
24030
28190
3490
8790
1400
1900
1550

2.2.2 Urban Rural Income Gap
Urban rural income gap was another cause influencing rural labor force transfer, and the expansion
of income gap may increase the quantity and scale of rural surplus labor force transfer. China’s
economic development promoted the increase of per capita GDP, but the lagging behind of system
reform resulted in that urban and rural income gap had exhibited gradually expanding trend.

Year
1978

Table 2
Urban and Township
Resident Per Capita
Disposable Income
(RMB Yuan)
343.4

Urban and Rural Income Gap and Engel Coefficient
Rural Resident Per
Urban and Rural
Urban and
Capita Disposable
Per Capita
Township Engel
Income (RMB
Income Gap
Coefficient (%)
Yuan)
(RMB Yuan)
133.6
209.8
57.5

Rural Engel
Coefficient
(%)
67.7

1985

739.1

397.6

341.5

53.3

57.8

1990

1510.2

686.3

823.9

54.2

58.8

1995

4283.0

1577.7

2705.3

50.1

58.6

2000

6280.0

2253.4

4026.6

39.4

49.1

2005

10493.0

3254.9

7238.1

36.7

45.5

2010

19109.4

5919.0

13190.4

35.7

41.1

2011

21809.8

6977.3

14832.5

36.3

40.4

2012
23753.3
7756.7
Data Source: 2013 China Statistics Yearbook

15996.6

35.9

40.2

As shown in above chart, the absolute value of China’s urban and rural income gap gradually
increased, and regional economic development imbalance and regional per capita income difference also
enhanced population transfer. The east and west China’s economic development gap brought by
historical and resources factors had, to a certain extent, driven farmer “economists” to transfer to
relatively developed area from relatively poor areas. It can be seen that there is positive correlation
between rural surplus labor force transfer and urban and rural income gap and regional income gap.
2.2.3 Industrial Structure Adjustment and the Development of Industrialization and Urbanization
China always attaches great importance to the development of heavy industry. After multiple years
of development, three major industrial structures were gradually adjusted and optimized, exhibiting the
structure of secondary industry-tertiary industry-primary industry. Although it lagged behind the
structure (tertiary industry-secondary industry-primary industry) of developed countries, it had achieved
great progress. What synchronized with industrialization development were urbanization development
and the increase of the proportion of non-agricultural population. It can be seen that there is positive
correlation between rural surplus labor force transfer and industrial structure adjustment, urban
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industrialization and urbanization development.
Table 3

Proportion of Employees of China’s Three Major Industries in Total Employees
Industry
Primary Industry (%)
Secondary Industry (%)
Tertiary Industry (%)

Year
1952

83.5

7.4

9.1

1957

81.2

9.0

9.8

1962

82.1

8.0

9.9

1970

80.8

10.2

9.0

1975

77.2

13.5

9.3

1980

68.7

18.2

13.1

1985

64.2

20.8

16.8

1990

60.1

21.4

18.5

1995

52.2

23.0

24.8

2000

50.0

22.5

27.5

2005

44.8

23.8

31.4

2010

36.7

28.7

34.6

2011

34.8

29.5

35.7

2012
32.6
Data Source: 2013 China Statistics Yearbook

29.8

37.6

2.2.4 Rural Industrialization Development
Industrialization path is a binary industrialization development path with urban industrialization
and rural industrialization. China’s township enterprises developed rapidly since the opening up and
reform, which was the path of rural labor force transfer conforming to China’s actual conditions.
However, the development of township enterprises also had some problems, such as irregularity in
quality, regional development imbalance, and still mainly in coarse development. Currently, China’s
rural industrialization faces dual pressures: resources environment constraints and economic
development. It urgently needs to change the coarse development mode of rural secondary and tertiary
industry, adjust industrial structure and regional layout, and promote the optimization and upgrading of
township enterprises. It can be concluded that there is positive correlation between rural labor force
transfer and rural industrialization development.
2.3 Analysis on meddle power dimensionality
2.3.1 System Factor and State Policy on Labor Force Flow
System promoted economic development via influencing the input and efficiency of economic
factors, and relevant state policy directly influenced the distribution of economic factors. Currently, the
system of segmentation between urban and rural labor force market is one of the main reasons impeding
labor force transfer, including household registration system, land flow system, labor employment
system, and social welfare system. Of which, household registration system is the biggest impeding
factor, dividing urban people and rural people administratively. The state loosened labor force flow after
the opening up and reform; and such opening experience was the process from inside to outside, from
tightening to loosening, from restricting flow to allowing and encouraging flow, from the controlling on
random flow to the implementation of normalized and orderly flow, and from discrimination to fairness.
2.3.2 Rural Labor Capital
Human capital is non-material capital. It is the knowledge, skill, labor skill, and health status
mastered by laborers within a certain period of time. Although China’s rural labor force transfer was
influenced by pushing force and driving force, the success or failure of transfer was fundamentally
decided by knowledge and skill level of such part of labors. Low rural labor force quality resulted in low
employment selecting ability, insufficient entrepreneurial ability, and low ability in coping with risks,
and weak market awareness and management awareness. China’s township development and
urbanization development urgently need to improve the knowledge and skill level of rural labor force. It
can be seen that the level of rural human capital can directly influence the transfer of rural surplus labor
force.
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2.3.3 Transfer Cost
Market economic man would conduct cost and benefit measurement before making any economic
decisions. Transfer cost should also be considered while analyzing rural labor force transfer. Transfer
costs include: direct cost, i.e. money cost actually paid in the process of labor transfer, such as
transportation expense, living cost, education cost; opportunity cost, i.e. the optimum profit of other
labor form may be acquired by labor, such cost is invisible but to be reckoned with, it refers to the
maximum benefit may be acquired by migrant labor; risk cost, as the cost paid in labor force transfer is
prior to potential benefit, there exists the risk of no expected benefit, as well as injury and
unemployment; information cost, it refers to the cost of acquiring information, information acquisition
depends on communication and the level of market development, and also depends on labor’s
knowledge and acceptability on information. Most of employment information of rural labor force
comes from narrow interpersonal relationship network, which is unbeneficial for successful transfer and
employment. All in all, rural surplus labor force transfer is in indirect proportion to transfer cost.

3 Analysis on Cost and Benefit of China’s Rural Labor Force Transfer
This paper elaborated the factors influencing rural surplus labor force transfer from qualitative
analysis angle. Combining with theory and relevant data, it analyzed the cost and benefit of transfer
from quantitative analysis angle and obtained that the advantage of transfer is greater than that of
disadvantages. Meanwhile, it proposed relevant suggestions on problems occurred in transfer.
3.1 Farmer working benefit and working cost
Working benefit includes the followings: 1. high salary income, labor productivity of urban
secondary and tertiary industry is high, and the profit under scale effect is high, salary is generally
higher than average money income of agriculture. 2. The improvement in work skill can improve labor
efficiency and make better preparation for future work. 3. Making friends with partners during work
shall increase social capital, and directly or potentially improve labor income or reemployment success
rate. 4. Labor shall have opportunity to enjoy convenient urban infrastructure and good living space,
although it is not the direct money income of labor, it can objectively improve living level or
consumption utility.
Working cost has direct cost and indirect cost. Direct cost includes travel cost (traffic cost due to
intra-province or inter-province flow of labor), transaction cost (cost in signing labor contract between
migrant labor and employer), subsistence cost (urban living expense is higher than that of rural area),
and employment cost (cost in information searching and relevant work preparation for finding work).
Indirect cost includes opportunity cost (labor may loss the maximum income that can be acquired in
engaging in agricultural activity due to work in city), psychological cost (labor may have fear and
challenge, as well as psychological discomfort in leaving hometown and missing family members due to
the need of adapting to new environment and accepting different lifestyles in a strange city), risk cost
(although urban salary level is generally higher than that of rural area, it has high unemployment rate).
3.2 Farmer farming benefit and farming cost
Farming benefit includes money income directly acquired from labor results; leisure comfort at non
busy season; the feeling of attached to native land and unwilling to leave, and family member reunion
happiness of farmers. With the support of government financial subsidy, agricultural infrastructure may
be improved, and farmers can conduct large-scale agricultural production; and agricultural
industrialization scale and rural labor productivity may be improved. In addition, engaging in
agricultural production at home can also have relatively high income and better living level, and may
not have relevant cost in migrant working.
Direct cost such as the input in material capital (seed and chemical fertilizer), time and physical strength
cost, cost in studying new technology and purchasing new agricultural tools; indirect cost includes the
maximum benefit may be acquired in engaging work in cities and high utility brought by using urban
infrastructure. As per Tovar mathematical model M  f  d  , d  p  w  r ，when d is a positive number,
i.e. Expected urban income minus high urban living expense is higher than rural farming income; rural
labor may transfer to urban industrial sector.
After elaborating rural labor force working benefit ( R1 ), working cost ( C1 ), farming benefit ( R2 )
and farming cost ( C2 ), the comparison on cost and benefit in labor transfer was conducted,

Y  ( R1  C1 )  ( R2  C2 )  ( R1  R2 )  (C2  C1 ) ，if Y  0 ，then the benefit of transfer shall be higher
than disadvantage, if Y  0 ，then transfer shall be not worthwhile.
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3.3 Analysis on empirical data
The transfer of Chinese rural surplus labor force is large in scale and rapid in speed; and the
transfer of farmers to non-agricultural occupations and cities have objectively accelerated urbanization
process. It is as shown in the following chart 4 that the proportion of urban population in national
population increased to almost 50% from about 20% during the period from 1980 to 2010, and
urbanization level was improved; the proportion of urban employment population increased to 45%
from 24%, reflecting that urban employment status was improved and large amounts of labor force were
transferred to cities; the decrease of rural employment population showed the improvement of urban and
rural employment structure and the optimization of primary and secondary industrial structure. It is even
more obvious in chart 3, basing on the secondary industry, it can be calculated that the proportion of
three major industries changed to 1.28:1:1.21 in 2010 from 11.28:1:1.23 in 1952, thus industrial
structure improved obviously. The structural adjustment of three major industries was the result of
comprehensive action of various economic factors. Of which, it includes the improvement of
urbanization brought by the transfer of rural surplus labor force.
As shown in chart 2, the per capita disposable income of Chinese rural residents increased to RMB
5,919 Yuan in 2010 from RMB 133.6 Yuan in 1978. Macro-economy and micro-economy achieved
remarkable progress, and gross national product (GNP) increased to the second (next only to America)
in 2010 from the tenth in 1978 in the world. The gross output of agriculture, forestry, husbandry and
fishing increased to RMB 6,931.98 billion Yuan in 2010 from RMB 139.7 billion Yuan in 1978. With the
transfer of rural labor force, the overall income level of farmers achieved enormous improvement.
Meanwhile, it promoted the development of non-agricultural industry and three major industries, and
national income level also achieved enormous improvement, thus the international ranking was
improved. Lots of problems appeared in the process of labor force transfer and economic development.
Of which, what was serious expansion of income gap. As shown in chart 2, urban and rural per capita
income gap expanded to RMB 19,000 Yuan in 2010 from RMB 343 Yuan in 1978, it undoubtedly may
bring adverse effect to economic fairness and the issues of agriculture, farmer and rural area, and even
economic stability.
3.4 Theory reference
The paper published by Mr. Li Zillion in Economic Issues in China believed that urban and rural
income gap had triggered the transfer of rural surplus labor force. On the one hand, it may increase
urban employment rate and generate incentive effect that can promote economic growth. On the other
hand, it may improve urban crime rate and generate inhibition effect unbeneficial for economic growth.
However, it can be concluded that the incentive effect was higher than inhibition effect via
comprehensive data analysis, i.e. labor force transfer can promote economic development. Economic
growth not only depends on income level, but also is influenced by economic growth mode. Therefore,
income distribution system should be perfected, human capital accumulation should be moderately
increased, and innovation ability should be improved. Combining with the theory hypothesis and model
verification of Mr. Li Zillion, this paper believes that the influence of rural surplus labor force to
economy is of positive effect, i.e. incentive effect is higher than inhibition effect.
Table 4

Year

1998

Proportion of Total Population and Employment Respectively in Urban and Rural Area from 1980
to 2010
Proportion of Proportion of
Proportion
Year-end
Urban
Rural
Proportion of
of Rural
Total
Employment
Employment
Year-end Total
Urban
Population
Employment
Population in Population in
Population
Population in
in Total
Population
Total
Total
(10,000 People) Total Population
Population
(10,000
Employment
Employment
(%)
(%)
People)
Population
Population
(%)
(%)
98705
19.39
80.61
42361
24.84
75.16

1990

114333

26.41

73.59

64749

26.32

73.68

2000

126743

36.22

63.78

68065

32.12

67.88

50.05

72085

45.58

54.42

2010
134091
49.95
Data Source: 2013 China Statistics Yearbook

4 Conclusions and Suggestion
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China’s rural surplus labor force transfer includes intra-province and inter-province transfer to
urban industrial sector. It also includes the transfer of local rural area to non-agricultural occupations, as
well as intra-generation permanent transfer and inter-generation permanent transfer. Basing on referring
to labor force transfer experience of developed countries, this paper proposed suggestions on rural
surplus labor force transfer from three layers: rural area, city, and labor.
In rural area layer, township enterprises should be developed vigorously, industrialization operation
should be implemented, and the development of agriculture, forestry, husbandry, sideline industry
should be coordinated, so as to promote local transfer of labor force, decrease unnecessary off-site
transfer cost, coordinate rural construction and agricultural development, and plan urban and rural
economy. In addition, the investment on rural infrastructure and relevant technology should be
accelerated, and agricultural labor productivity should be improved, thereby providing material
guarantee for the development of urban second and tertiary industries. Moreover, farmers’ farming
income and living level should be improved via tax reduction and subsidies.
In city and system layer, urban and rural household registration system should be reformed, the
restrictions on migrant workers should be relaxed and free flow from agricultural population to cities
and towns should be achieved. In addition, information service, policy consultation, employment
guidance and occupation introduction should be provided to labor force transfer; and labor service
export should be organized to achieve smooth employment of labor force. Moreover, national treatment
should be implemented to achieve no discrimination on migrant labors and their children in education,
medical insurance, social security, and labor force market management. Furthermore, economic growth
mode should be transformed, three major industrial structures should be optimized, and better
development space should be created in macro-economy. The relation between efficiency and fairness
should be reasonably disposed, urban and rural income gap should be bridged, thereby mobilizing the
initiative and creativity of labors in economic construction.
In the layer of farmers, farmers should endeavor to improve their cultural quality and labor skills.
Especially, they should conduct human capital investment on children for providing soft power for their
better employment and living. In addition, farmers should master employment information from
multiple channels, and decide whether to transfer and transfer to which part from the angle of self
benefit, so as to avoid the randomness in transfer, increase employment opportunity, and improve capital
income.
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Abstract: In the 21st century, innovative stage design has become another important factor in promoting
the growth of the ratings. Based on the various technological innovative aspects of stage design of the
CCTV Spring Festival Gala: listing development process of the stage, costumes, makeup, stage property,
lighting and other technologies, the article provides a profound analysis of the importance of
high-quality stage design of a party, and a proof of the close relationship between stage design
innovation and the ratings by a quantitative analysis of the ratings of the last decade CCTV Spring
Festival Gala.
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1 Introduction
As we all know, technological innovation of the stage art of television programs are closely related
with its ratings. In order to increase the ratings, in addition to the content of the program, increasing the
size and the strength of the stage art innovation is a vital way to implement self-innovation for a TV
station, which has been confirmed in the development process of television programs in developed
countries. The South Korean Government recently pointed, the way of balancing ratings increasing of
their TV stations by the level of research, development and investment of the stage art innovation can
better explain the reason why their TV stations rank to top three in Asia recently, for instance, the ratings
of Korea TV station, such as KBS, MBS, is growing by 40% per year. In recent years, domestic TV
stations, such as CCTV, Hunan TV, etc, increasingly emphasis on technological innovation of the stage
art. Whether from the view of investment or of visual effects, the stage design of CCTV’s Spring
Festival Gala is still the leader in the domestic industry. However, from a strategic and overall
perspective of the international television industry development and the fierce competition between
provincial domestic TV stations, today's CCTV stage design need an urgent support technological
innovation more than ever, especially for the stage art of the CCTV Spring Festival Gala which is a
representative of the top program in China. This article provides a profound analysis of the importance
of high-quality stage design of a party, and a proof of the close relationship between stage design
innovation and the ratings by a quantitative analysis of the ratings of the last decade CCTV Spring
Festival Gala.

2 The Evolution of Stage-Transition from “Traditional Stage” to “Visual Effects
Stage”
The main part of the stage as an actor, presents the performance effect, obviously has an important
position in the design stage. Effect of initial stage is focused, and to distinguish the audience area.
Subsequent development of using background, props, lighting and other means on stage, in order to set
off program content. The stage art design of the CCTV Spring Festival Gala also experienced a process
from simple to complex. In recent years, the Spring Festival Gala stage continuous innovation, in the
pursuit of gorgeous effect at the same time, with many humanized technology elements.
Looking back to the development history of the CCTV Spring Festival Gala, except for the stage
distribution, the stage art varied a little in the layer of technology from 1983 to 1997. Firstly, performing
area and audience area began to be divided; secondly, the stage scene advanced from the original
physical settings to the 90’s solid settings. Moreover, the fountains, the laser lights, the smoke and other
kinds of elements were added in the stage scene, which increasingly promoted its stereoscopic effect.
However, as for the stage scene in this period of time, although designers tried everything to change and
innovate, it was the mechanical scene that the stage depended on.
Especially until in 1998 CCTV 1 studio and put to use, the Spring Festival Gala transfer to this
opened a new era. 1 studio makes the stage art designers have more space to imagination. The
millennium in 2000 Spring Festival Gala stage not only changed the conventional square into round,
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digital colorful stage effect system also used here. Digital color system effect is very rich and has the
very strong artistic tension. In 2005, the modern display technology are applied to the Spring Festival
Gala stage, by use stage lift, scene blew scenery, coupled with the use of cold fireworks, lights and fog,
that makes the whole stage com. In 2012, the Spring Festival Gala stage is more dazzling; the
application of LED splicing screen reached the acme, both the floor, ceiling, walls, pillars, LED screen
shadow everywhere. Actors on the show, the entire stage changing and rotation along with the theme,
the 304 lift makes stage shape more volatile rich. In the aspect of space handling, the 2012 Spring
Festival evening show “Application of virtual art”, fully mobilize the enthusiasm of the audience's
imagination, which also enriched the stage environment. Till to 2014, advanced multimedia technology
continues to be applying across different area. Stage art image, holographic projection screen, gauze
projection, structure projection, 3D Mapping technology and equipment can be flexibly exercise to
increase the stage performance, combined with the prophase reality shooting, scratch image, post editing
package, so that the image rhythm and the act rhythm become more in tune.

3 The Evolution Changed of Makeup, Apparel and Props–“Simple” to
“Sophisticate”
Same as stage, the costumes, makeup and props are more or less taint with the flavor of the times.
From 1983 Spring Festival Gala “Xiao Qing outfit” rising, to 1988 occupation suit is popular, there is no
different between the Spring Festival Gala dress and people's daily wearing in the whole eighties.
Without showily graceful, people on the stage are only simple and elegant. But in recent years, the dress
of actors and hosts is becoming obvious trended stage performance style.
Especially since twentieth Century, the Spring Festival Gala dress more like present a “feast”, haute
couture dress also meet the eye everywhere. For example: in 2014, Sophie Marceau dressed in a Elie
Saab 2013 autumn Couture series Sequin bandeau dress reveals a dignity French woman, noble and
elegant temperament; Korea popular idol Lee Min Ho wore Lord＆Taylor handmade custom Maple
dress, with his tall-build shape also quite complement. Compared with the Spring Festival Gala Evening
new starts, those actors who cover 80 and 90 era dressed can be more convinced express the Spring
Festival Gala costumes changed. Li Guyi is one of the representative, the song “unforgettable tonight”
from 1984 to sing so far, her costumes changed from a own Dacron dress in 1983 to a peach pleated
evening dress in 2014. Thus, costumes changing along with the times have left an already visible
memory.
The actor's makeup, which must be appropriate variation based on the form of programs and the
actor's characteristics. On the whole, in keeping with the obvious modification function, actor’s makeup
is changed from strong to light. Props change is mainly reflected on the material application changes,
new metal material, plastic, cloth, synthetic resin is widely used, not only improve the overall level of
stage art design, but also provide more convenient to installation personnel in the part of transportation,
operation and design.

4 The Advancement of Lighting — “2D” to “4D”
As the primary mean to create the overall atmosphere of a show, the importance of the stage
lighting is self-evident. Cai We, a famous lighting designer, said, “Light is visible music, motive
paintings, brushes of stages.” However, in the most of the Spring Festival Gala of 1980s, the light is
simply used to lighten the stage, thus there was almost no lighting change in the entire show.
Light efficiency is closely related with lamp upgrading. With the development of science and
technology, types of lamps have been increased. Therefore, designers create more lamps and ways of
arrangement to decorate stages, for instance, spotlight, moving lighting, LED lighting, head lighting,
strobe, laser lighting, etc, which have been widely used and can be compatible with smoke sprayer, dry
ice machine, projection lamp, special seamless plastic curtain, etc. All they do provide effective
protection to make imaginary stages. Over the past decade, the stage lamps in the Spring Festival Gala
have developed more rapidly. For example, “In 2013, surface lighting was designed in conventional
ETC imaging lamp and backlit was adopted in a conventional PAR lamp with color changer; while in
2013, they were respectively upgraded in VL3500 pattern moving lighting and VL3500 coloration
moving lighting.”
The great change of lighting design is tied with the LED screen and the application of virtual
reality technology. Throughout the past decade Spring Festival Gala, the application of LED splice
screen has reached a climax, from more than 200 square meters in 2006 to more than 7000 square
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meters. And then the concept of “large lights” comes into being. As a result, stage, lighting, video and so
like do not be separated from each other but be entered into a united lighting control system. Svoboda
declared that, “replacing the use of scenery of painting by lighting and projection is a trend in the
future”, which was reflected vividly on the lighting design in the 2013 Spring Festival Show. In this
show, 4D lighting was applied to the perfection in the “Chang E” which created an atmosphere of hardly
distinguishing virtual space or real one and extreme harmony. 4D lighting show reduced the time,
expanded the space, and brought audience and TV viewers to a virtual space, additionally Li Yugang’s
wonderful voice, which truly fulfilled a perfect combination of physical properties and virtual
projection.

5 Linkage Benefits Arising after the Stage Design Innovation
The influence after innovation of CCTV stage design is noticed apparently: on the one hand, an
outstanding stage makes form and content of programs perfect and unified, brings strong visual impact
to people, attracts audience’s attention, and then achieves steady improvement of the ratings. The
television ratings is the percentage that the number of viewers (or the number of households) to watch a
certain channel (or a TV program) within a certain period of time is divided by the total number of
audience (or the number of households). It can reflect the popularity of a program, at the same time, the
higher the ratings, and the higher advertisement investors’ investment, and then advertising revenues of
televisions will be increased. The following is a table to describe 2003-2012 the ratings, the total
program investment, the number of program members and innovation input data of the Spring Festival
Gala the Gala (Table 1) and a figure to reflect contributions of 2003-2012 the stage art innovative
technology input of the CCTV Spring Festival Gala to its ratings (Figure 1)
Table 1

2003

The Ratings Statistics of the Spring Festival Gala (2003-2012)
The total investment(ten
Innovative technology
Television ratings (%)
Program members
thousand yuan)
input (ten thousand yuan)
43.69
2995.43
158
50.83

2004

46.84

3302.96

134

92.07

2005

46.85

3849.24

158

109.09

2006

48.87

5335.80

138

150.46

2007

57.60

6827.59

122

213.98

2008

58.69

8739.71

110

270.30

2009

62.05

10071.42

94

346.05

2010

68.48

12268.07

78

430.20

2011

71.98

15060.45

68

584.57

2012

77.30

18949.88

58

717.12

Figure 1

The Contribution of Innovative Technology Input of the Stage Design to the Ratings of
2003-2012 CCTV Spring Festival Gala

From the results, since the beginning of this century, increasing input of the stage innovative
technology in CCTV Spring Festival Gala makes contributions to the ratings growing, and it shows a
steady upward trend. It is consistent with the CCTV overall development situation over the last decade.
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With increasing input, especially for input to the stage art, innovative technology will make more
contribution to the ratings. But compared to developed countries, that contribution is still small. The
main reason lies in the level of development of science and technology. There is still a considerable gap
between China and developed countries and in terms of innovation and technology input, it is
inadequate compared with Europe and Japan and South Korea.

6 Conclusions
Based on arranging innovation development of the technology element of the stage design in
CCTV Spring Festival Gala, the paper substantively argues contribution that innovative technology
input to the ratings. Practice has proved that all art should be progressive and innovative with time, no
exception for stage design. Innovation not only brings the stage design unlimited life and makes
television programs shiny, but also gives a strong guarantee for the television program ratings, and then
creates more possibilities to a full range of television revenues increased.
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The Spirit Theory of Design: A Brief Analysis of Kenyahara’s Design
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Abstract: In this paper, using typical character and typical case to analyze the spirit theory of design,
and present that design is not only for exploring technology, but also transforming from technology to
spiritual design. Kenyahara is keen on spiritual design which is to call the user of the products to think
in their brains. Therefore, this article attempts to build a wider range of rules through design and an
empty container, full of the power of waking up. Furthermore, it concludes that nothing in all, this spirit
theory of design is easy to service in people’s daily life.
Key words: Kenyahara; Spiritual design; MUJI; Kenyahara’s principle.

1 Introduction
The analysis of international present situation
Kenyahara has awarded loads of prizes in the different design competition. His books and design
exhibitions have been translated into many different languages in the word. With the enhancing
awareness, more and more people begin to pay close attention to him and his design concept. The
concept of many designers in Japan coincides with his idea. Ordinary Japanese people appreciate
Kenyahara and his contracted, empty and redesign concept. Under his design concept，MUJI has
become a household name brand in Japan.
The analysis of domestic present situation
At present，I have known at least hundred articles which are related to researching his design
concept. More than ten literatures have been translated into Chinese. As Kenyahara and MUJI became
increasing famous in China，growth of these articles will continue to increase. However，these articles
are mainly in order to let more people pay more attention to daily life and concern the general idea of
Kenyahara’s redesign concept. As far as I am concerned, I hope to explain what Kenyahara designed is
the toll of thinking and the carrier of imagination，and further analyze Kenyahara’s spiritual design.

2 Kenyahara and His Multielement
As the Japanese mesozoic international designing master, Kenyahara stands for the Japanese design
center. He is also a professor of Musashino Art University and the art director of MUJI. The range of his
designing includes both the plan and the space design. Kenyahara started his career at a underwear
company at his 24’s after his graduation of master degree. He has designed posters,books,logos and
advertisements. In 1998, he designed the handbook of Nagano Winter Olympics that recalled the
public's memory of waking in the snow. He created the invention and production of the kind of paper
feels like the ice. In 2000, as the planner of RE_DESIGN, Kenyahara gathered 30 first-line designers
of architecture, covers, commodity, advertisement, lighting and writing fields. The theme is that keep
the function only kick the appearance out and explore the truth of designing. He encouraged everyone to
bring his product with his own clear standpoints to the whole world. He insisted on unfamiliarized the
daily products and enhance on catching new ideas to redesigning in order to find out the balance of
economy, resource, environment and other people's thoughts. That caused a huge impact all around the
world. From 2004 on, he becomes the planner of HAPTIC that aims to refind the sense organ.
Kenyahara said that new modern technology caused the degenerates of sense organ. Designers should
feel as a user to make the product calling back the sense of human but not busy at sketching. From 2001
on, Kenyahara hold the post of director of MUJI, and lead MUJI on the way of “That’s good”, “MUJI
means empty container” and “One doesn’t have to chase the brands but to find the way of his own life”.
In his logo designing for Japan Tadao Hospital, he put every logo a changeable what cover. Some of
which look like socks and others look like birdshit. The logo perfectly softened the old indicator,
expressed the gentleness and neatness of the hospital and eased the tension of patients.
Kenyahara’s insight is outstanding. He can make all the available messages around him clear and
revert them into a logical design which can be accepted by the public. The fresh, natural and spiritual
elements of his design is the result of his keen on the spiritual feeling in designing. This is to revert the
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objects back to spirit recognizing. As one of the most important master in Japanese designing field,
Kenyahara expanded the view and range of designing. He can exclude the ordinary disturb on art and
explore the possibility on solving problems by designing. He insisted on omitting the designing
language in the competitive visual competition. He impacts the people in the complex environment by
his silent and natural sincerity. In Kenyahara's design, we can distinguish the quintessence of modern
design, the way to explore the new method of designing and the great impact on the deep exploring on
other unknown designing fields.

3 The Principle of Kenyahara’s Spiritual Designing
“I wish what I designed is the toll of thinking and the carrier of imagination”. “I may indeed work
on spirit design but object design. My career is to bring things such the symbol of things, the
communication of human, the opportunity of wake and the source of ideas to the society and keep
them.”
What Kenyahara’s career is to create the container of spirit. He stands on the ground that “People
create environment through living life, and the wise inside is design.” Dr Norman concluded in The
Design Of Everything that “Daily life could be complicated, but this is not because a certain activity is
complicated. It is because that there are a plenty of simple things and each of them requires a unique
requirement. The result of combining so much simple activities can be complex and confusing.”
Because of the complexity of the world, Kenyahara dislikes the title as a certain kind of designer. What
he is designing is to make the society to re-recognized the truth of design. He is keen on planning events
because the exhibition contains a variety of things. For instance, the plan on arranging and displaying,
the decision on lighting and the color of carpet, the logo, making advertisement and websites and design
the display tools. This is to use the objects as the intermedia, to form the information building in the
public's brain. He said that he loves to write books, and also collecting spirits into books and
communicating with readers. This is more valuable that only making the design of products, covers and
logos. The meaning of this kind of design in the spiritual level, make people involved and have the
realistic figure in their brain. The spiritual designing system make thing in brains. “Let’s take MUJI as
an example, we have to make sure everything is under control from the very beginning. And we have to
take care of every detail including the advertisements, contents, sales, announcements.” Kenyahara is
the working-type person. He enjoys designing everyday. Maybe it is his original reason to join MUJI
that he loves daily products and could never get in touch with them enough. This is his way of
determination. Kenyahara concluded that the way to explain things well is just the same as using the
visual guidance to show making sushi. Designers have the requirement to learn to concentrate on human
behavior and mental requirement in order to level up the quality of design and life. Because the wish of
design is to help people understand the rationality of functions through the interactions with products.
“If designs can play a role in that, the world will be peaceful and the unpeaceful elements could be
decreased.” The root of design is to tell people to know the ecological rationality, because the life is
getting more and more complicated and confusing. “People started to aware that repairing wouldn't help
if the buttons was in the wrong place at the first time.” Kenyahara’s principle is solving problems
ignored in daily life patiently, using simple tools skillfully, having the power to overcome the past and
create future. In order to make life developing continuously, make designers consider more about the
handling of preventing detailed functions and make the interaction perfectly, Kenyahara promoted that
design should be gentle and rational emotion and provide people with simple feelings. That will be the
best way for us to get the destination. Due to the environment around people, Kenyahara believed that
interest could be found during the delicate and strict digging process of great knowledge. When we
settle down to comb daily life and reaching them gently, explore the optimized clues from the unnoticed
daily objects, we can finally enhance our happiness. Kenyahara tried to express some kind of reasonable
value by planning various non-mattered events. In other words, he take the planning events as a mental
container, so that the talents in the world could be gathered and combined to a string of information
combination and make great sound to the world.

4 The Origin of Kenyahara’s Spirit Design
“Design itself is a process using interesting plan to achieve goals. The function is expressed by the
assumptions and conceptions of appearance. The truth of design is to show people the potential
possibility directly and show the specific way to the future, draw the wishes shared by people simply.”
This prospect of Sex Education is a typical spiritual design of Kenyahara. In the book, he wrote that
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“Japan is a culture collector contains various kinds of cultures. This is a strange combination with
throughout simple. ……Back to zero at first, give up everything.… Japanese esthetic awareness was
formed after accepting all kinds of cultural feelings by edge balancing.” His design principle could be
noticed at the ancient Muromachi period. From the ancient time, Japan believes that wisdom is in the
nature. There were lots of monks started to carry out the art activities combined the nature. They were
supported by the influential families and take the role of art and daily routines. Every daily skill from
Muromachi period such as yard decorating, flower arrangement, tea ceremony and the construction of
library and tea room, was not used simply. They were combined and interacted with each other to
develop in the society. The monks then were divided by different skills, for example, the flower
arranging monk, the construction monk, the art judging monk. They are the culture aid of the shogun in
Muromachi period. They are artists. They pay attention to simple, elegant, blank and ancient image. The
artists not only did well in art but also took part in the show and create their own creation. The artists
then started to emphasize that we should not looking for the abstract beauty without modifying of
creatures. We should not leave the truth to chase the mysterious purely. Otherwise art would become
false things. If we ignored the heart, we could never get the spirit. If we got out of material, we were left
only the bones. To achieve the level of “shape with god”, we should combine the spirit of heart and
material. As is associated with the art, Japanese design not only creates beauty, but also spread the
beauty, because it can make a long lasting and clear thing during spreading the beauty. The design after
spiritual consideration and environmental condition attributed parsing can be long lasting.
Once MUJI is mentioned, the first thought would be its rich humanistic advertising planning. MUJI
is searching for the new values in the base and general of life, searching for a new esthetic
consciousness in the simple appearance. So it is the most appropriate to use the spirit of nothingness as
the carrier of their advertisement. The reason why water was chosen as the subject is that water has the
quality as the theme of clearance carried by MUJI. And water will have more affinity for MUJI's
costumers. MUJI, just like the pure water, appear in daily life with the attitude of peaceful is quiet,
simple and elegant. “A man who has ability not only creates things, but also presents beauty by planning
things.”(Sex Education Page 093).Based on the traditional foundation of monks, Kenyahara searches for
the satori. Zen, it means no intention, no hope, no desire and a new high level of achievements. MUJI
means the good product without brand logo in Japanese. What this simple lifestyle brand advocates is
that the spirit of return to natural state. MUJI emphasis on the quality of the products, and makes the
packaging cover simple, that make people feel fresh and pure. Especially when using environmental
goods without bleaching paper bag, it formed a group of products with unique esthetic consciousness.
On MUJI’s state of “Silent is better than sound”, what Kenyahara’s made is a low carbon environmental
protection container. Thorough design philosophy, aesthetics, material selection, process inspection,
simple packaging, image promotion, he planned MUJI events in order to create and promote a new way
of life from inner side. MUJI’s fashion concept is that freeing the consumers from the external
constrains to achieve a more natural state. This is the design spirit of self-pursuit.

5 The Analysis of Kenyahara’s Esthetic Features
Kenyahara has deep thinking of the spirit of aesthetics and philosophy. He devoted himself to
explore the new design point of view through the guidance of five senses with the beginning of human
senses. He believed that five senses (that is, sight, hearing, touch, taste, smell) combination could cause
stimulation. The recipient of feeling in the brain can produce sensitive memory, which is “seeing from
people” in the aesthetic concepts. This theory make the designers can generate beauty by the subjective
guidance to the audience’s aesthetic feeling of the objective existence. This kind of beauty is a concern
of audience and the environment emphasizes on the concentrate on people. This is what he called the
information construction theory. Keyahara’s designs express the memory, emotion and desire of human,
bring people close and warmth, and create a similarity in humans’ feeling and emotions. The similarity
of emotion resonance form the peculiar Japanese style esthetic feeling.
There are a lot of white spaces in Kenyahara's design, which is the feature of Oriental esthetics. He
processed the white spaces carefully during the design. The white spaces are not a kind of color, but a
symbol of emptiness. Pure white contains the physical touch and can inspire people's imagination on
background, inclusive and the sense of infinite. During the design, white could be explored objectively
by creating a white concise to confront the empty. From the whit to empty and further the nothingness,
people can produce imagination freely without any boundary of limits. White is considered as the
extreme form of clean and pure out of the chaos. The discovery of white is from the state of “empty is
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everything” of Zen. Kenyahara said that “My idea is not only using advertisement to produce plenty of
messages, but also provide a wider range of contents through design and an empty container, full of the
power of waking up.” Encouraging every audience to think by the power of waking up and using white
spaces to inspire them explained his esthetics of the spirit of “Nothing is everything”.
As a designer, the design of Kenyahar is not insisted on seizing audience's aesthetic consciousness,
but in a way that freed liberation of people from complex life state peacefully. He said it is just like
meditation, maintains mindfulness, generate a mature culture and elegance quietly. Kenyahara holds the
details of life and the material beauty, make the audience drift in “in between like and don’t like”,
because “nothing in all”. In his design for spirit, it is easy to make the person produces the imagination
of the philosophy. There seems to have the power of nature, which is the abstraction of daily image, the
restructure of material makes the design a subtle, novel, specious aesthetic perception.

6 Conclusion
The reason why Kenyahara can create spirit container continuously and explain beauty in daily life
is that he has a deep understand of native culture and an extraordinary esthetic talent. He tried to “start
from details and see from the general” and is a wise man who can overlook the past, now and the future.
This is the orient of excellent modern design. For Kenyahara, planning various kinds of theme spirit
design exhibition is his deep introspection of design and philosophy. However, for us, enjoying his art is
a new deep understand of the beauty-create method. We can explore the entry of modern design from
his spirit of design. The design with the origin of spirit is now guiding the public's esthetic. Therefore,
we are able to find out that design is not only the exploration of shaping and coloring, but more
importantly the exploitation of humanity emotions and philosophy. We are not only attracted by
Kenyahara's MUJI, but also started to fell in love with the spirit design container.

Reference
[1] Kenyahara, White [M]. Guangxi Normal University Press, 2012:34
[2] Kenyahara, Sex Education [M]. Guangxi Normal University Press, 2012:6-93
[3] Kenyahara, Why design [M]. Shandong People Publishing House, 2011:29-246
[4] Donald A. Norman, The Design of Everything [M]. China Citic Press, 2011:34
[5] Kenyahara, Design in Design [M]. Shandong People Publishing House, 2006:151

Proceedings of the 11th International Conference on Innovation & Management

·1863·
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Abstract: The teaching evaluation of ideological and political theory course in university have
important role for its course construction, at the same time, it can actively guide students to strengthen
the ideological and political quality, improve students’ interest in this kind of course.In this paper, the
author using the analytic hierarchy process (AHP), proposed the first thing to evaluate the universities’
ideological and political theory course accurately is to determine the weight of each index exactly. The
key of the reliability and validity of assessment result is to establish the evaluation index system which
according to scientific index weight. Finally, to build the evaluation indicator system, provide feasible
way of accurate determine the evaluation indexes weights between ideological and political theory
course.
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1 Introduction
Through the ages, ideological and political theory course teaching evaluation has been an important
link of university ideological and political education evaluation, but compare with other courses,
ideological and political theory course has its particularity and complexity. That’s because this course
come down to human’s subjective, such as the ideal, belief, emotion, etc, so the evaluation result is
vagueness and uncertainty. In order to improve the teaching quality of ideological and political theory
course must use the combination of qualitative and quantitative methods to make rational teaching
evaluation index system.
1.1 Research status of China
In 2008, Department of Social and Science of Ministry of Education worked out Index System of
Higher School Ideological and Political Theory Course Supervise (draft), issued for comment letter
specially to further modify and perfect the index system of higher school ideological and political theory
class supervise, and enhance the index system scientific, feasibility and guidance. Relevant research of
ideological and political theory course assessment achieved fruitful results. The scholars divide the
system into four parts, which are teaching management, teaching operation, support and teaching
evaluation. Another scholars fall into teacher evaluation, student assessment, peer interaction evaluation,
leadership and expert evaluation and self-evaluation. After all, thought great achievements, ideological
and political theory still need to develop and improve.
1.2 Research status of international
In the word, curriculum evaluation as an important field of national education department for
exploration has formed a variety of evaluation mode. Since the 21st century, the development of the
curriculum evaluation theory focuses on the qualitative evaluation with quantitative evaluation,
evaluation function is to encourage development, and pay attention to according to the demand of the
labor market to realize the quality management of higher education, thinking of unit of choose and
employ persons and the employment market demand more and more. The value of curriculum
evaluation is more and more obvious in development of human and social service, realizing the value
orientation of the trinity as “education, students and society”. According to characteristics of THE CR
OUSE, foreign curriculum evaluation model is closely connected with at the present stage in China; it
also can provide the beneficial reference to establish Chinese characteristics of ideological and political
theory course index system.

2 The Research Methods
2.1 Literature research
To look up the correlation theory and document literature in the library and China Journal Net, to
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research and analyze the theoretical basis and gist of the courses’ index system, and the research status
of this task.
2.2 Delphi method
To seek precious opinion of specialist and professors, people who are accomplished in field of
teaching and researching. Selected and weight allocation of the ideological and political theory course
evaluation and the main observation points , improve the scientific evaluation index system.
2.3 Analytic hierarchy process
Resolve the complex problem into multiple factors, forms a multi-objective and multi-level model and
hierarchical structure. By comparing the two determine the importance of each factor in the hierarchy, then
comprehensive evaluation subject judgment to determine the total order of the various factors.

3 The Specific Application of AHP
3.1 Establish class hierarchy
On the basis of experts, classify the referred factors of ideological and political theory course
evaluation and construction a hierarchical structure which connected those factors. The first floor is
college ideological and political theory course (A), the second floor include four indexes: teaching
management (B1), group management (B2), organizational management (B3), and teaching efficiency
(B4). Each index includes some sub-indexes, each sub-index include some specific operating measure.
Then the whole evaluate index system like table 1.
Table 1
Destination Layer

The Index System of Ideological and Political Theory Course Evaluation
Criterion Layer
Index Layer
Rich Teaching Contents B11
Diverse Teaching Methods B12
Teaching Management B1
Compact Teaching Processes B13
Strict Teaching Assessment B14
Firmly Political Direction B21
Good Teaching Body B22
Group Management B2
Many Further Education B23
College
Rational Position Appraisal and Hiring B24
Ideological and Political
Attention of Authorities Concerned B31
Theory Course A
Sane Management Organization B32
Organization Management B3
Consummate Discipline Construction B33
Special Expenditure in Place B34
Evaluation of “Teaching” B41
Evaluation of “Learning” B42
Teaching Efficiency B4
Evaluation of Expected Teaching Effects B43
Evaluation of Teaching Efficiency Trace B44

3.2 Construct two comparative judgment matrixes and check the consistency
Judge the relative importance of each level of the index system of ideological and political theory
in the form of a numerical value and written in matrix form. We can get the index number based on the
survey data, statistics, and expert opinions. It usually take 1, 2,…,9 and their reciprocal as validity as
relative importance of various factors in matrix. Due to the effect of various kinds of subjective and
objective factors, strict consistency of judgment matrix is difficult to Strict consistency. Therefore, when
get the max, need inspection the consistency of judgment matrix.
When the judgment matrix CR =CI/RI<0.10, the judgment matrix has the satisfactory consistency,
or else it need to adjust. Compared the concrete index to each other, according to the importance of
every index to calculated, the answer is like:
3.2.1 Judgment Matrix A–B (Relative to the overall goal of the ideological and political theory course
evaluation, compare to the relative materiality between each criterion.)
A

B1

B2

B3

B4

W

B1

1

3

5

3

0.545

B2

1⁄3

1

3

3

0.248

B3

1⁄5

1⁄3

1

1

0.095

1

1

0.112

B4
λmax=4.122

1⁄3
CI=0.041

RI=0.9

1⁄3
CR =0.046＜0.1
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3.2.2 Judgment Matrix B1-P (Relative to teaching management, compare to the relative materiality
between each sub-index.)
B1

B11

B12

B13

B14

W

B11

1

1

3

3

0.267

B12

1

1

3

3

0.267

B13

1⁄3

1⁄3

B14
λmax=4.158

1⁄3
CI=0.053

RI=0.9

1⁄3
CR =0.060＜0.1

1

3

0.126

1⁄3

1

0.072

3.2.3 Judgment Matrix B2-P (Relative to group management, compare to the relative materiality
between each index.)
B2

B21

B22

B23

B24

W

B21

1

1

3

5

0.411

B22

1

1

3

3

0.361

B23

1⁄3

1⁄3

1

1

0.120

1

1

0.107

B24
λmax=4.030
CI=0.010

1⁄5
RI=0.9

1⁄3
CR =0.011＜0.1

3.2.4 Judgment Matrix B3-P (Relative to organization management, compare to relative materiality
between each sub-index)
B3

B31

B32

B33

B34

W

B31

1

1

2

3

0.345

B32

1

1

2

3

0.345

B33

1⁄2

1⁄2

1

3

0.210

1⁄3

1

0.100

B34
λmax=4.063
CI=0.021

1⁄3
RI=0.9

1⁄3
CR =0.023＜0.1

3.2.5 Judgment Matrix B4-P (Relative to teaching efficiency, compare to relative materiality between
each sub-index)
B4

B41

B42

B41

1

B42

1⁄3

B43

1⁄3

B44
λmax=4.002
CI=0.001

1⁄3
RI=0.9

B43

B44

W

3

3

3

0.500

1

1

1

0.167

1

1

1

0.167

1

1

0.167

1
CR =0.001＜0.1

4 The Level of Total Sorts and Consistency Check
Using the result of same level in all single levels to calculated the weight of the important factor of
this level, get the indicators of each level and index to the importance of target A. See table 2:
Table 2
B1

The Total Order of Synthetic Weight Level
B2
B3
B4

Criterion
Layer

0.545

B11

0.267

0.146

1

B12

0.267

0.146

1

B13

0.126

0.069

4

B14

0.072

0.248

0.095

0.112

Weight

Weight List

0.039

6

B21

0.411

0.102

2

B22

0.361

0.090

3
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B23

0.120

0.030

8

B24

0.107

0.027

9

B31

0.345

0.033

7

B32

0.345

0.033

7

B33

0.210

0.020

10

B34

0.100

0.010

12

B41

0.500

0.056

5

B42

0.167

0.019

11

B43

0.167

0.019

11

B44

0.167

0.019

11

Consistency index:CR =0.036＜0.1, the total sequencing results with satisfactory consistency.

5 Conclusion
5.1The paper based on the need of evaluation of ideological and political theory course, construct
the index system model include “classroom teaching, group management, organization management and
teaching efficiency”, which has four first-level indicators and 16 secondary indicators, it can help to
specific the course evaluation and improve the teaching quality.
5.2The index system of weights allocation is reasonable, and consistent with the direction of reform
of the current ideological and political theory course teaching, the factors, like the rich teaching content,
variety teaching method, firm political orientation, fine teacher group, and evaluation of teachers’
“teaching” etc, is play a crucial role to ideological and political theory course evaluation.
5.3Using the AHP can improve the accuracy and scientific of index weight, and through the
consistency of judgment matrix and other measures, it can improve the reliability and validity of weight
definition, make the evaluation of ideological and political theory more scientific and standardized. So
we could continue to apply to AHP assess the ideological and political theory courses in the future.

Reference
[1]Zhang Yaocan.Frontier of Ideological and Political Education [M].Press of People ,2006(In Chinese)
[2]Luo Yuting .Ideological and Political Courses Theory [M].Press of Wuhan University,2006 (In
Chinese)
[3]Shi Yunxia. Research on Ideological and Political Course Theory History [M]. Press of Wuhan
University, 2006. (In Chinese)

Proceedings of the 11th International Conference on Innovation & Management

·1867·

Globalization Perspective Moral Dilemma and Ethical Norm of New
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Abstract: Dissemination of new media in the globalization process has a profound impact on social
ideology transition, highlights the social and moral apathy, lack of moral responsibility, and other ethical
issues. This paper analyzes the process and characteristics of new media ethical in order to grasp the
connotation of new media ethical. The integrated use of quantitative and qualitative methods, according
to analyzing the process and characteristics of new media ethical dilemmas in the context of
globalization, this paper proposed the framework of fundamental ideas of new media ethical norms in
the context of globalization.
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1 Introduction
In the modern history of human communication, dissemination of technology changes every time
gave rise to a new form of media, new media is the product of technological development. At present,
for the determination of the new media has not been uniform connotation, Zhou Yan is difficult to give
an accurate definition, at home and abroad are given a variety of argument, I agree with the view
comparison: the new media (new media) refers to the following newspapers, radio, television new media
forms, such as the future of traditional media developed, the use of digital technology, network
technology, mobile technology, through the Internet, wireless communications networks, satellite
channels as well as computers, mobile phones, digital televisions and other terminals, to provide users
with information and entertainment services spread morphology and media forms [1]. Many types of new
media, there are portals, virtual communities, blog, online media and mobile media, and so on. Its
biggest feature is the anytime, anywhere, without the constraints of time dissemination of information.
The rapid development of new media to irresistible trend permeated all levels of society in public life,
and changing the mode of social production, causing a variety of information from the blowout on the
depth and breadth. The impact of economic globalization trend cannot be ignored on the superstructure
of the new media, new media, globalization and ethical culture also have a significant impact. It adds
convenience for our life but also cause a lot of ethical issues anomie follow. As new media information
pollution, tort, vulgar dissemination of information, these spread weakens the body and sense of
responsibility of the audience, but also a part of the traditional moral digestion, leading to interpersonal
indifference. Thus, the ethical dilemma of new media Exploration and Causes of ethical issues rose, and
how to develop appropriate countermeasures in real life, in front of us has become an important issue to
be solved.

2 Characterizations of New Media Ethical Dilemmas in the Context of
“Globalization”
New media ethics faces many dilemmas in the context of globalization. Investigated the level of its
nature, can be discussed from the following aspects:

Figure 1

Characterization of the Ethical Dilemma of New Media

2.1 Changes in the exchange mode of the traditional values of impact.
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New media differently than traditional media, its greatest charm is to show the salient features fast,
open and so on. Audience way between the exchange and sharing of information is more diverse, it has
broken the traditional clear boundaries between interpersonal communication and mass communication,
and walk between the two [3]. The era of new media of communication of information exchange from
the planned economy to a diversified one boring way under the foundation of a market economy, from
diversity into unity, fully reflects the information technology, fast-paced and easy transferability of the
main features, Extensive use of new media, so that there is information in the form and shape different
from the previous information, virtually give the audience the opportunity to meet face to face is
reduced, this change makes the traditional way of communication ethics difficult constraints brought
about by new media bad information. Values and ethical standards based on the original no longer able
to meet the needs of society, we must build a new core value system in the context of globalization, new
media, and shape appropriate ethical values in line with actual needs.
2.2 Construction and reconstruction of social and moral values of contradictions
New media trend of globalization is the foundation of social and moral construction of the ethics of
new media development challenges and opportunities. Typically, the development of forms of social
must be compatible with the value of norms and moral system, so as to more effectively regulate and
guide social behavior. Changes in the social structure of the result is not easy, and in the change process,
the traditional moral values do not fit the reality of social development part will surely suffer
abandonment, and the new system of norms and values they need to construct a long time, so that
caused, is the rapid socio-economic development in the period, though, but because of the moral system
is not perfect produce new media ethical issues encountered in transition. New media globalization on
social and moral reconstruction plays an important role. Under globalization, the media can be shared
more information resources, information passed to the audience that it is diverse and comprehensive, not
just to pass the information itself is more of a media culture. Media information during transmission
through the dissemination of cultural information, the social phenomena have their own views and
perspectives, and ideological penetration of the audience's values and ethics has a profound impact on
the moral and ethical value of this is bound to affect virtually social development and human progress,
the more important is the formation of a strong public opinion to influence social morality.
2.3 New media information dissemination unjust distribution of resources
In a sense, the information resources are controlled, concealed the truth is the main objective
ethical dilemmas we face in the new media context of globalization. The use of new media in the
process, distort the facts for their own gain, to convey the wrong point of view of the phenomenon has
become increasingly prominent, the impact of non-judgment and moral values of the audience. From the
perspective of social class analysis, unequal share of social resources is an important factor in causing
the social hierarchy, the absolute advantage of powerful groups that occupy rich social resources, and
vulnerable groups is obviously passively accept the remaining social resources. In the process of
development of new media, the master would mean a lot of information resources have the right to
speak, you can make a sound for their own interests and influence public opinion. This distribution does
not necessarily deprive the fair and right to information and the right to speak against vulnerable groups,
a large number of vulnerable groups thus been socially marginalized, in a state of collective aphasia and
passive aphasia. It can be said, is not objective information dissemination resources, injustice, not
comprehensive characterization of new media is an important ethical dilemma.
2.4 The era of globalization of media responsibility weakened
Responsibility is the standard measure of the media authority and influence public opinion. No
sense of media, deliberately to dig, to create “rumors” as news facts, wanton speculation, a complete
departure from the basic moral truth is the news media. New media as a convenient carrier of
information culture, receiving unprecedented attention in the context of globalization, along with
radiation is becoming increasingly prominent role of the media responsibility. In the social transition,
lack of new media ethics is an unavoidable problem in transition, new media is different from traditional
media, resulting in a unique form of media entertainment phenomenon is more prominent. Fast pace of
new media, characterized by a large amount of information that is false news and paid news provides a
fertile breeding ground, followed by a new media commercialization and competition, will inevitably
result in the interests of media groups and media credibility contradictions. And the socio-cultural and
economic factors also contributed to the underlying causes of their moral failure. Some of today’s media
for their own selfish interests vested interests deliberately fabricating facts, in order to attract the public's
attention, the news does not verify the wanton spread, resulting in adverse social impact. The intensity
of the role of new media by political forces and enhance the Group's control, the consequences of that
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package is greater than the content of the news after another, news publicity and hype function is hugely
magnified, news media itself into disrepute in the manipulation, the media not only the loss of the
traditional guardian of morality and ethics, the more serious is the credibility in the public domain has
also been a significant impact. Too much emphasis on new media, the main needs of the audience, to
meet part of the audience who had a strong curiosity and irrational desires while ignoring the most basic
sense of responsibility to society. If the media is not able to spread the basic interests of the audience
demands, it will affect the stability and development of society.
2.5 New media “pan-entertainment” ethical worries
In today’s era of rapid development of new media, great changes occurred in terms of public spirit
and values of the orientation, showing the unity to differentiate from the enlightenment model to
consumption patterns, the social activities to the private entertainment, from the spontaneous to
conscious conversion. “Transition” new media “entertainment” trend, it is a vivid manifestation of
Chinese contemporary mass values change. Recreation is part of the spiritual life, the rationality of the
people are met while pleasure, will continue to climb higher spiritual level tower, which was originally a
complete view of human needs, which is the value of the human person subjectivity fully affirmed.
Objectively speaking, the traditional media have been implemented communicators based approach, is
more from the perspective of communicators and willingness to depart, with little regard to the wishes
of the audience. New media entertainment break this rigid model, which caters to audience needs, new
media gradually from the edge to the mainstream, which means that it can better meet people's needs to
read the information fragmentation, can fully meet the expressed wishes of the audience interaction.
However, the current trend of new media entertainment intensified towards the kitsch extreme depth of
rational thinking audience to read a wide range of information and entertainment is gradually replaced
pastime. If the new media merely seek entertainment value, ignoring the cognitive and educational
function, it will weaken the people's thinking and aesthetic capabilities, audiences will eventually push
monotonous and mediocre, losing themselves to respect and value the deep concern, so new media to
the audience-based, but also should avoid the tendency to guide the public aesthetic vulgarization.

3 The Construction Ideas of Fundamental New Media Ethical Norms in the
Context of Globalization
3.1 Way of new media “social good”
Globalization is not just a trend, but also the inevitable development of human society. Global
integration as a precondition to the multivariate model, the essence, “is an empirical condition of the
modern world, and is rapidly developing, constantly densely interconnected and interdependent network
system” [4] 2. In the context of globalization, the new media in the dissemination process should
re-examine the principles of objectivity, accountability principles and the principles of truthfulness,
acceptance test large environments. The role of new media in globalization more obvious, multi-power
must be brought to the fundamental interests of the pursuit of their own to take control of various forms
of new media. In this process, the new media is easy to lose the autonomy become a tool of control by
propaganda, therefore, to establish appropriate new media ethical principles to solve ethical dilemmas of
global media imperative. Explore new media ethics brings us new challenges, but more of a hope.
Explore new media ethics in the context of globalization focus is not just freedom and rights, as well as
helping people to seek good deeds, support for justice, while news reports at the time to follow the
principles of objectivity but also to reflect society's core values. Exploration of new media ethics focus
should be based on the most fundamental behavior of the fundamental purpose of promoting social good,
the media promote “social good”, at least three ways:
Table 1

No.
1
2
3

Way of New Media “Social Good”

Ways

Media fairness
Media's role as a bridge
Evaluation role of the media

Media fairness. Absolute advantage is that the spread of new media and traditional media in
different ways, it’s personalized and anonymous characteristics manifest fairness of the media. Virtual
space environment lacks moral intervention, management and control of others, participants need moral
autonomy and self-discipline, autonomy, self-regulation can be seen as an ultimate moral appeal and
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other features together constitute new media ethics the basic characteristics [5]. The fairness of the media
is the psychological strength and social stability the cornerstone, the media has a responsibility to report
and analyze the impact of equality and fairness of news people, so that people benefit from the various
benefits of fair competition brings not only need to monitor the community, also there is the
fundamental guarantee of fairness media.
Media’s role as a bridge. In the pluralistic world, the media is obliged to play the “intermediary”
bridge, in the new media age, there are two important tasks between the media and religious culture:
thinking and criticism. New media is a necessary means of cultural dissemination, encouraging
“tolerance” of different cultures, can help people to explore the problem of objectivity and fairness, can
contribute to the political and moral goodness, rational pursuit of life, these are fully reflected in the
media social role of bridge. From the multi-faceted society, multi-angle coordination to ethical
guidelines to regulate the behavior of the media spread, actively promote the spread of new media
culture is rich and diverse ethical paradigm, establish a standard media communication system, create a
new form of media culture the media is the main way we played the role of a bridge.
Evaluation role of the media. News media have a responsibility to ask the community's influence,
news and news in the form of technical exchanges can promote prosperity and social morality deeds.
New media is a force for change, has the responsibility to evaluate the level of human morality and
social good deeds, through our more familiar with the flow of people, CTR, Views, searches and other
new media value assessment methods to examine social hot issues and develop solutions. Media value
assessment can not only take care of delivery and social value, but also to further extend social
beneficence media.
3.2 The ethical principles of the new media, “globalization” spread

Figure 2

Ethical Principles of the New Media

3.2.1 The principle of objectivity.
In the context of globalization, new media ethics should advance with the times, to re-shape the
ethical principles realistically fit the trend of globalization. Objectivity of reality began to re-understand
and grasp, cannot distort the nature of journalistic objectivity, but cannot adopt a critical stance
superficial understanding of the principles of objectivity, in an objective manner rote traditional media to
report the news. The ethical principles of the new media objectivity should be in line with the carrier in
the form of new media, “multi-faceted”, “diversity” objectivity, especially the spread of new media has
changed the way traditional media penetration network elements need to be more flexible way to go
beyond the traditional forms of technology, the principle of objectivity is to build the foundation of the
new media ethics.
3.2.2 The principle of responsibility.
New media applications aggravated abuse of media freedom, freedom and responsibility is a
relative term, our freedom of speech should comply with the rules of society. New media and social
responsibility is mainly characterized by two aspects of supervision and regulation, new media gives us
the moral responsibility requires freedom of information rights, should bear the social responsibility.
Whether information resources or social resources, access certain rights must bear some responsibility.
Specific to the field of new media, when we spread the full enjoyment of the right to freedom of
information, should bear the responsibility for the publication and dissemination of harmful information,
the two complement each other, is a unified whole. Social responsibility is the media and the public
service for the community, the social benefits in the first place, strong oversight of the new media and
social development of the favorable and unfavorable factors, like a pair of sharp eyes of the community,
concerned about the development of positive social and all negative phenomena as social tectonics good
media environment.
3.2.3 The principle of truthfulness.
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Accurate in terms of the authenticity of the key principles of the new media is to truthfully and
objectively describe the facts. We have stressed the vitality of the information comes from the real
distortion of information would impede acceptance of force and perception of the audience. Adhere to
the principles of truth, we must first clear the intrinsic correlation between information sources and facts.
Learned from Marx's materialist dialectic, the objective existence of a solid foundation of fact, is the
essence of news reports. Authenticity is the primary starting point for news reports, the loss of the
authenticity of the news lost its fundamental essence. Secondly, from the perspective of media ethics
point of view, but also reflect the authenticity of media literacy is the moral bottom line journalists.
News is a true reflection of objective reality, cannot use their own subjective will to manipulate specific
facts, fabricated or exaggerated information, misleading the audience to make irrational judgments,
endangering social stability.
3.2.4 The principle of innovation.
New media itself is the product of human technological innovation, its development and growth
will also be carrying the dream of human innovation. For modern people, this mode of transmission is
different from traditional media to break the limitations across geographical constraints, extending the
scope of the information stored. Innovative new media technology dissemination system will maintain
vitality, and then we can create a new, equitable living environment and patterns. New media ethics is
based on the original novel ethical conduct based on ethical innovation and development, both restrain
people’s bad behavior, but also to meet the objective to adapt to new technology development needs,
greatly improving people's ability to acquire science and culture.
3.3 Adhere to Marxism ethical value of guiding new media ethics
Moral critique is a more central part of Marx ideology, Marx emphasized and the use of all
historical materialism research study exists in the form of a variety of social conditions, rather than
abstract talk about morality and ethics. When it comes to the overall development of the individual, he
said: For this personality as possible, we must develop the ability to reach a certain level and
comprehensiveness, which is to establish the exchange value based on the premise of the production,
which produce seed production only in individuals with himself and with the widespread alienation
while others also produce personal relationships and personal ability universality and
comprehensiveness [6]. In the transition period, the old moral system is not suitable for the present
development is relentlessly derogatory, discarded, and a new ethical system has failed to completion.
Still exist and people's interest in ideology between moral goodness and demons contradictory impact.
Resulting in a violation of moral bottom line in time, there has been constrained vacuum. New media
should have a code of ethics and practice of rational double point, adhere to Marxism reshape the global
media ethics ethical systems, both for the economy is undergoing a period of pursuit we offer valuable
moral ideal, but also provide the community with a common moral principles. In modern times, the role
and impact of new media either from the breadth and depth are the traditional cannot be ignored. New
media truly ethical and spiritual transcendence guidelines should have sex, should be effective in
promoting social development and social progress of the weapon, it should be hold and correctly guide
public opinion compass. Really fit the trend of globalization is the new media ethics theory and practice
should have a double point for the public acceptance and recognition, and the ability to promote social
progress and stability.

4 Conclusion
From today's point of view the actual situation in China, the Marxist theory of moral ethics of new
media provides a theoretical basis for the construction. Economic restructuring phase, ways of thinking
and values of the people from the “practical reason” way, which we are pursuing a comprehensive
normative ethical values do not match. If we cannot be the plight of scientific rationality and ethical
requirements of suppression and balance theory will hinder our relentless pursuit of the pace of the
Chinese dream, to build a new media code of ethics would hinder the formation from the practice, and
thus deepen the new media ethics. From the perspective of development of human society, the moral
dilemma does not mean that the overall deterioration of the moral and ethical stagnation, that it is both
an individual needs is also an inevitable sense of history. Globalization of new media, forcing us to
abandon the moral dilemma in the media does not fit the media’s ethical principles of the current stage
of moral values and nostalgia, seeking new moral values and ethical norms in modern material
civilization and spiritual civilization contradictions.
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Art and Design Major Students Learning Strategy Investigation
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Abstract: With the combination of questionnaire investigation and data statistics, this thesis carried out
analysis on the features of art design major students’strategy. Having collected the data by using
questionnaire “college students’ learning strategy scale”, we do some statistic analysis on them by
means of SPSS10.0 software. As expected, the conclusions drawn from the experiment correspond to
our previous research hypotheses, it may be stated that different groups such as gender, grade art and
design students’ learning strategy difference.
Key words: Cognitive; Meta-cognitive; Objectives management; Learning strategy

1 Introduction
Over past 20 years, domestic experts and scholars have done quite a lot of work and got
tremendous analyze result on Chinese art and design education, forming “design arts education writing”,
“China Brief History of Art and Design Education” and other art and design education theory
monographs. They generally believe that the Chinese art and design education has made some
achievements, but also clearly realize that there are a lot of problems, Especially our professional design
talent cultivation level can not meet the current needs of the market, our designs are difficult to become
famous in the international arena, and so reform and innovation of art and design education is imminent.
With the increase in the exchange of domestic and foreign art institutions, some foreign experts and
scholars concerned about Chinese art and design education, and put forward their own views. But most
of them are dedicated to imparting the foreign advanced experience which are not always suitable for
China.
After a review of existed research, we can know the vast majority of them focus on the history or
development of Chinese art and design education, few experts concerned about the problem of student
learning method. Therefore, this thesis mainly focuses on the learning strategy of Chinese art and design
majors.
As enormous researches indicate, the learning strategy and students’ academic performances are
greatly positive correlative, with the former bearing noticeable regression effect and exerting immediate
influence on the latter [1]. Concretely speaking, utilization of learning strategy can promote students’
study and refresh their attainment. Contemporary cognitive psychologists pointed out that it is more
important to make students become independent, efficient learner [2].
In this article we will survey and analyze art and design college students’ learning strategy. On the
basis of a survey of 218 art and design students, we conduct data statistics and analysis, and research
conclusions is basis on the data statistics and analysis.

2 Research Methods and Participating Students
2.1 Research method
The first is literature study. We focus on learning strategy theory, consult more related research
results, and collect a great deal of relevant data and information. At the same time, we read a lot of
pedagogy, psychology, sociology, art research books and materials.
The second is the questionnaire survey method. the art and design students were investigated with
“College Students' learning strategy scale ”.The scale include 3 items ,Cognitive strategy which
expressed by F1 in the report table, meta-cognitive strategy, expressed by F2 ,objectives management
planning strategy, expressed by F3 .
The last is mathematical statistics. Effective test data have been conducted statistics and analysis by
using Excel and SPSS10.0 for windows software in computer, also different groups such as grade,
gender art and design students' average score difference analysis and analysis of variance have been
done.
2.2 Participating students
218 art and design professional students in art School of Hubei University for nationalities
participate in the survey. The follows are their situation such as gender, learning stages, from the
perspective of gender; there are 125 boys and 93 girls. With the classification of learning stages, there
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are 68 freshmen, 72 sophomores, 51 juniors and 27 seniors.

3. Investigation Results
3.1 Art and design students’ general average score
Table 1

All Students’ Average Score of Learning Strategy and the Average Score of Each Item
Project
Cognitive strategy (total70)
Average score

45.1629±5.6243

Project

meta-cognitive strategy (total 55)

Average score

30.1527±4.1149

Project

objectives management planning strategy(total115)

Average score

71.9317±12.2367

Project

general strategy (total 240)

Average score

147.2473±18.6257

According to table 1, art design majors' learning strategy level from high to low in the order:
cognitive strategy, management by objectives planning strategy, meta-cognitive strategy.
3.2 The different gender art and design college students’ learning strategy comparison
According to table 2, different gender art and design college students’ learning strategy exist
difference, Female students' cognitive strategy, objectives management, planning strategy and learning
strategy scores are significantly higher than that of male students, but no significant difference in the
meta-cognitive strategy level. The results are of similar with the existing research results, as YangYi's
study pointed out that male and female college students in the cognitive strategy and resource
management strategy level did not show significant difference, while the female college students’
cognitive strategy and resource management strategy level was significantly higher than that of male
college students’ [3]. The results show girls’ self-regulated learning ability is quite strong, learning
attitude; learning motivation are relatively higher, and good at accumulating and applying the
information processing method and technology such as machining strategy and organizational strategy.
Due to the incorrect view that boys are more valued than girls prevailed in contemporary china,
girls can only pay more efforts than boys to obtain the same achievements and opportunities. Therefore,
the girls master higher learning strategy than that of male students on overall level, accumulate and use
learning strategy more active. In the survey also found that the girl's exam results generally better than
boys.
Table 2
Project
F1
F2
F3
Total

The Variance Analysis of Different Gender Art and Design Students' Learning Strategy
gender
male
female
male
female
male
female
male
female

average
42.3196
43.9821
28.6598
29.2676
65.6340
68.2207
136.613
141.469

Standard deviation
6.0147
7.1473
4.6614
3.9297
10.0607
10.2880
18.0730
18.6933

F

Sig.

6.374

.012

2.034

.155

6.554

.011

7.071

.008

3.3 Different grades art and design students’ learning strategy comparison
According to table 3,the different grade art and design students’ learning strategy differences, the
details are as follows，the juniors and the seniors’ learning strategy scored higher than the freshmen or
the sophomores’.
According to table 4, the sophomores and the junior the freshmen’s general learning strategy are
significantly higher than those of the freshmen’s, the juniors and the seniors’ cognitive strategy,
meta-cognitive strategy level are significantly higher than those of the freshmen and the sophomores,
There is a striking difference in target management strategy level between the freshmen or the seniors’
and the sophomores’.
There may be three cases leading to different grades of art students’ learning strategy differences.
First, it is freshmen’s just enter the university facing all sorts of maladjustment problem, on one hand,
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the students learning environment has undergone tremendous changes from middle school to university
brought their incommensurate. On the other hand, interpersonal relations are not adapted to the new
students, more unfamiliar with each other, teacher exchanges are also less. These two reasons lead to
freshmen in resource management strategy level was significantly lower in the sophomores or the
juniors. Second, the seniors facing many complex and realistic problems such as the future employment
and applying for graduate students can’t put their whole heart into studying, so their target management
strategy level decline. Third, after several years study in university, the juniors and the seniors’ cognitive
strategy, meta-cognitive strategy level has increased, so their cognitive strategy and meta-cognitive
strategy levels are significantly higher than those of the freshmen’s.
Project

F1

F2

F3

Total

Table 3 The Different Grade Art Design Students' Learning Strategy Variance Analysis
grade group
average
Standard deviation
F
Sig.

the freshmen
the sophomores
the juniors
the seniors
the freshmen
the sophomores
the juniors
the seniors
the freshmen
the sophomores
the juniors
the seniors
the freshmen
the sophomores
the juniors
the seniors

40.7377

6.4524

42.5504

5.6249

45.8713

7.3575

45.2000

5.8639

28.2541

4.3495

28.5116

4.0158

29.6337

4.5027

30.4727

4.0040

65.8852

8.9942

68.5736

8.9528

67.4455

11.8435

64.8727

12.0478

134.8770

17.7124

139.6357

16.0798

142.9505

20.8084

140.5455

19.8772

14.246

.000

4.788

.003

2.372

.070

3.786

.011

4 Conclusions
1. Art and design majors' various learning strategy develop imbalance, the order from high to low is:
cognitive strategy, management by objectives planning strategy, meta-cognitive strategy.
2. Female students' cognitive strategy, objectives management, planning strategy and learning
strategy scores are significantly higher than that of male students, but no significant difference in the
meta-cognitive strategy level.
3. The juniors and the seniors’ learning strategy score higher than the freshman or sophomores’.
The sophomores or juniors’ general learning strategy level is significantly higher than those of the
freshmen’s. The juniors and the seniors’ cognitive strategy, meta-cognitive strategy level is significantly
higher than those of the freshmen’s.
Table 4
Project

The Different Grade Groups Learning Strategy Results Multiple Comparisons
The average
grade group (I)
grade group (J)
Standard error
difference quantity
the sophomores
-1.8127*
.8046
the freshmen

F1
the sophomores
the juniors
F2

the freshmen

the juniors

-5.1336*

.8571

the seniors

-4.4623*

1.0347

Sig.
.025
.000

the juniors

-3.3209*

.8465

the seniors

-2.6496*

1.0260

the seniors

.6713

1.0676

the sophomores

-.2575

.5355

.631

the juniors

-1.3796*

.5705

.016

the seniors

-2.2186*

.6887

.001
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the sophomores
the juniors
the freshmen
F3
the sophomores
the juniors
the freshmen
Total
the sophomores
the juniors

the juniors

-1.1220*

.5634

047

the seniors

-1.1196*

.6829

004

the seniors

-.8391

.7106

.238

the sophomores

-2.6884*

1.2879

.037

the juniors

-1.5603

1.3719

.256

the seniors

1.0125

1.6563

.541

the juniors

1.1281

1.3550

.406

the seniors

3.7009*

1.6423

.025

the seniors

2.5728

1.7090

.133

the sophomores

-4.7586*

2.3173

.041

the juniors

-8.0734*

2.4685

.001

the seniors

-5.6684

2.9802

.058

the juniors

-3.3148

2.4380

.175

the seniors

-.9098

2.9550

.758

the seniors

2.4050

3.0750

.435
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Analysis of the Current Situation of Local Government Food Safety
Supervision in China
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Abstract: Food safety incidents happened frequently in recent years, which not only affects people's
health and life, but also hinders the economy development and social stability. Problems of government
supervision, ineffective law enforcement and so on also are some of the main causes of food safety
concern. Using the method of empirical research, field visits, questionnaire investigation and literature
research, this article researches the status of local government food safety risk monitoring in our country,
points out the problems and deficiencies, and analyze the reasons of problems, in order to explore the
reasonable and effective ways to solve the problem of food safety risk monitoring under the actual
situation of the local government.
Key words: Government supervision; Food safety; Countermeasure

1 Introduction
In the past two decades, the central government promulgated a series of laws and regulations in
order to strengthen food safety supervision, as well as the local governments formulated many more
food safety regulations and various risk monitoring measures. It is obvious that food safety has
increasingly become the focus of public attention. However, the current food security situation is still
serious, as food safety events emerge in endlessly, such as Sanlu scandal, poison bean sprouts,
clenbuterol, transgenic rice etc. These successive occurrences of food safety incidents not only have
threatened the consumer confidence in food production and their health, even though sometimes the
public is unaware of the potential risk in food like genetically modified food, it seriously shake the
authority of public sectors and public trust in them.
At the same time, along with the central government’s attention, the local governments have
obtained more freedom in formulating the food safety regulations, and have also made some
achievements. But when examining the local governments’ supervision closely, it can be found that
hiding behind progress plenty of problems and shortcomings exist.

2 The Achievement of the Local Governments’ Food Safety Supervision in China
With the economic and social development, paying more attention to food safety supervision work,
not only the central government but also the local governments continue to strengthen the supervision of
the whole process including the agricultural products, raw materials, processing, distribution and sales,
input large amount of manpower, material and funds to obtain the corresponding results.
2.1 Improvement in the overall food quality
The overall food quality has improved since 2000，with an increasing pass rate of food sampling
according to China's statistics bureau. In 2001, the 60085 production of rice, noodles, oil, soy sauce,
vinegar, according to the results of five types of food supervision and spot checks, on average, sampling
percent of pass is only 59.9%.Nevertheless, according to the 2012 statistics, most of the food pass rate
of oil, meat and other 10 categories of products such as soy products, alcohol, are above 90%, the export
food has remained at more than 99% pass rate for many years.
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Figure 1

2001-2012 Food Smpling Pass Rate

2.2 The rapid development of the digitalization of food safety supervision
Under the circumstance of the information era, the nation has promoted the digital construction of
food safety supervision actively. In the ‘2013 key work arrangement of food safety’ which was issued at
the beginning of 2013 by the general office of the state council, it proposed to push forward
informationalization construction of food safety supervision , required the construction of national food
safety information platform and the electronic traceability system of food safety.

3 The Problems of the Local Governments’ Food Safety Supervision in China
3.1 Lack of local fiscal funds with no special funds
Through the visit to a number of local authorities and consulting relevant material, it can be found
that in the practical work majority of departments are facing with a reality problem that there is not
sufficient budget for food safety supervision. On the one hand, the economic development degree varies
from place to place; therefore, the fiscal situation of the local governments is not exactly the same. On
the other hand, the funds used in the food safety supervision mainly come from the local government
budget instead of an ‘earmark ’, especially in those underdeveloped areas, those funds are too finite to
support the food safety supervision work .
3.2 Decentralized regulators with overlapping functions

Figure 2

The Structure of Food Security Management Mechanism in China

Food Safety Supervision responsibility has been divided into different kinds of public sectors, such
as administrative departments of health, industry and commerce, quality supervision, medicine
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supervision, agriculture, supervising with the way of subdivision control(Ren Xi, AnYu-fa, Duo
Xi-liang,2011), which causes strong tensions between decentralized institutional system and isolation,
long and narrow supervision channel of food safety as well as the overlapping functions between
different administrations which decrease the efficiency. Seen from the surface, even though it has
formed a seamless chain of health sector for integrated cooperation, but in fact if segment monitoring
because of the existence of departments considering from their own interests, experience the benefits,
they grab control but if encounters problems, they pass the buck.
3.3 Short of consistent and comprehensive standards
The food safety standards are not unified, old and lag behind. The food safety standard system
consists of national standards, trade standards, local standards and enterprise standards; although so
many standards have been set, there are still weaknesses like repeat, contradictory, shortage of key term,
less detailed standard, the implementation of the part of the standard is poor, and even compulsory
standards also failed to be performed.
3.4 Problems of the legal system of China's food safety
Cooperation between the legal systems of food security is relatively poor. The whole system is full
of different laws but lack of systematic and integrality, for instance , in addition to food safety law, the
"Product Quality Law", "Agricultural Product Quality Safety", "Consumer Protection Law" and other
laws all rise to the law based on the division of responsibilities in the department.

4 The Causes of Problems in the Local Governments’ Food Safety Supervision in
China
4.1 Outdated food safety regulatory system
In 2004 September, the State Council promulgated the “on Further Strengthening the work of food
safety decision”, established the "sub regulation based, supplemented by a variety of regulatory"
supervision mode. Although under the direction of this mode, the food safety regulatory has been
reformed for many times in recent years, various departments’ responsibility is constantly changing and
updating, such as the repeated separation and union of drag administration departments and health
departments, compared with other developed countries(such as the U.S) there is still a gap .
4.2 Ineffective implementation of the supervision
First, the local governments are in a dilemma---they have to promote economic development as
well as ensure the sustainable GDP growth. However, Chinese supervision institutions commonly focus
on motivating all of the resources to deal with a certain kind of illegal incident with adoption of law
enforcement way of concentrative governance at one period, meaning that the legal campaign is always
launched and triggered by one emergent event at one particular period(Ren Xi, AnYu-fa, Duo
Xi-liang,2011). Second, Food safety regulatory effect is so unapparent that it is hard to burnish those
authorities’ image, making local governments lack motivation.

5 Improve Countermeasures on Government Supervision of Food Safety
5.1 Establish exclusive funds and increase the input of food safety supervision
First, according to the local fiscal condition, the central government should provide special funds
invested to the local food safety supervision, in order to solve a series of technical problem due to lack
of funding , at the same time enhance the enthusiasm and independence of the local government .
Second, when budgeting, more expenditure should be invested in the early period of food safety
regulatory rather than a food safety incident handling.
5.2 Construct integrated food safety regulatory system
In order to improve the effectiveness and scientificity of food safety regulation, previously separate
regulatory departments should be integrated to build a scientific and rational integrated food safety
regulatory system, avoiding "departmentalization of administrative regulations, juridification of
departmental interests” and resolve contradiction and conflicts between regulators, which make the
whole legal system coordinated and form a closed loop
5.3 Improve the legal system of China’s food safety supervision
Improve and perfect to the "food safety law" as the core of the system of laws and regulations, the
implementation of strict enterprise and operators of punitive damages and group litigation system (Gao
Meng, 2012). At the meantime, food safety enforcement should also be subject to public supervision and
public opinion, so that law enforcement processes are more open, just, true and fair.
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5.4 Institute more comprehensive and specific food safety standards
The local government should learn from foreign experience, combined with national conditions, so
as to establish a relatively perfect system of food safety standards and promote advanced food safety
regulatory technical means such as the HACCP system and GAP system which are widely used in
western countries .Frankly, Hazard Analysis Critical Control Point (HACCP) system implementation
has become a mandatory obligation for all the minor food operators in the European Union. The
government could launch a pilot programme allowing the new standards system in a few cities,
adjusting the details to adapt to the reality in China, and then extend it nationally.

6 Conclusion
In summary, Food is the material basis of human survival and development with food safety not
only affecting people's quality of life but also influencing the stability of the society. With the frequently
happened food safety incidents, the loophole of the local food safety supervision is becoming an
increasing problem. The government, as the representative of the public interest, bears an important
responsibility in the food safety regulatory issues. Through strengthening and improving the monitoring
of government on food safety, the current situation of local food safety will soon be improved and food
safety issues in China will soon be effectively curbed.
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Publishing in the Field of Mobile Publishing in 4G Era
Yang Tao
Wuhan University of Technology Press, Wuhan, P.R. China 430070
(E-mail: 565160304@qq.com)
Abstract: With the development of communication and multimedia requirements, revolution of the
fourth generation mobile communication starts to rise to satisfy requirements of mobile data, mobile
computing and mobile multimedia operation. It evolves in coexistence from GSM, GPRS and 4G
technology. Functions of mobile phones are increasingly abundant. Except for acting as individual
means of individual mobile communication, it also begins with the transition of roles, such as, browse
microblog, WeChat, read e-book with mobile phones, watch videos and play games, etc. Mobile
publishing brings a new growth point to digital publishing field. As the burgeoning “fifth media”, the
mobile phone is worthy of the name. With the development of 4G technology, to some extent, it reduces
the threshold of entering into mobile publishing for traditional publishing houses. The paper aims at
providing some reflections on How to Establish Competitive Advantages for Traditional Publishing in
the field of Mobile Publishing in 4G Era
Key words: 4G; Mobile publishing; Traditional publishing houses

1 Introduction
As the new media, powerful development momentum of mobile publishing in recent years has
caught attentions of all parties. According to the introduction of Hao Zhensheng, who is the deputy
director of National Information and Literature Standardization Committee Publication Format
Technical Commission and Director in China Research Institute of the Publishing Science, the research
results in this institute show that mobile publishing is the digital publishing branch with rapidest growth,
and its growth rate in recent two years is close to 300%, which is much stronger than traditional
publishing and other digital forms of publication[1]. According eight national reading survey, the rate of
digital reading was 32.8% in 2010, which it increased 8.2% than in 2009[2].
So far, there is no authoritative definition of mobile publishing. We referred to the definition of the
mobile publishing. According to the “Standards Architecture of Mobile Publishing”, mobile publishing
is the concept that the service providers adopted the words, photos, audios, videos or other forms media
to create contents for reading. The selected and edited contents which are provided by the contents
providers or others authors are converted the digital publishing and translated through the wireless
internet, cable internet, and embed-in phone. The users used mobile terminal to read or download [3].

2 4G Injects New Vitality to Mobile Publishing
2.1 What can be bought by 4G era?
The advent of 4G era opens a brand-new door for publication industry. From the perspective of
communication, 2G has already been sufficient. 4G surpasses the 2G, which mainly reflects on data
service. The most typical application is mobile phone music, mobile phone TV, mobile phone games and
mobile phone readings, etc. The 4G era is the time that regards mobile phones as the media. Before the
4G, the title of the fifth media for mobile phones means that the concept is greater than the fact.
However, in 4G era, it means that truth must surpass the concept. Mobile phone media steps over
interpersonal communication to mass communication. It can provide valuable supplement on route of
transmission. Because it is superior to special functions of other media, so it has an irreplaceable
character.
2.2 Mobile publishing is warming constantly
Mobile publishing brings a new growth point to digital publishing field. It reflects on the following
several factors specifically:
(1) Smartphones with large screen and convenient reading have powerful online reading function.
In current China, the majority of mobile phone users are using Smartphones. It can be observed that
potential demands for mobile phone reading users are extremely larger.
(2) Multiple media messages can be transmitted easily through wireless network. For example,
WCDMA technology can take advantage of broadband to deal with sounds and images, etc. data
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smoothly and connect with Internet rapidly. Connection of WCDMA and MPEG-4 technology also can
dispose of real dynamic image information.
(3) When the mobile phone enters into people’s life, it only has functions of communication and
short messages. However, with the development of communication technology and popularity of
Internet, the mobile phone becomes a minicomputer with a communication function and becomes an
extension of network media. According to survey data of CNNIC in June, 2013, it shows that at present,
our netizen scale of mobile phones has already reached to 460 million and occupies 78.5% of entire
netizen proportions. With the development and improvement of technology, functions of mobile phones
are from strength to strength. Mobile phone media also turns to the mass media tool gradually from the
initial interpersonal communication tool. Moreover, it becomes a main channel for people to obtain
information.

3 The Difficulties for Traditional Publishing Houses to Enter into Mobile
Publishing Field
3.1 Traditional publishing houses are short of understandings on mobile publishing
The consciousness of applying digital technology in publishing industry is generally lagging.
“Traditional publishers are accustomed to old commercial activities, and are short of understanding on
mobile publishing, which form bright contrast with high-attitude enthusiasm for mobile publishing
provided by digital technology developers, software platform providers, and web service enterprises.
Traditional publishing houses don’t regard digital publishing as a supplement and appreciation on
traditional publishing, but observe more impacts on traditional publishing industry.”
3.2 Traditional publishing houses tend to the marginalization in the industry chain
In digital publishing industry chain, original content resource advantages of traditional publishing
houses are running off. On the one hand, free download of network publication causes deficiency of
copyright. In this way, benefits of content value in traditional publishing houses can’t be embodied. On
the other hand, “there is a force trying to marginalize the publishing houses”. For example, China
Monternet bookstore (mobile operator) cooperates with Chinese All (content provider) to establish
current larger reading platform in domestic, while most of traditional publishing houses that regard as
content providers hold confused and hesitated attitudes.
3.3 Traditional publishing pouses have weak digital technology
Internal informationization degree of traditional publishing houses is generally lower. Short of
digital publishing professional skills for personnel causes that there is digital divide between traditional
publishing houses and entire society. On the other hand, marketing planners are lack of understandings
and reflections on operation and profit model of digital publishing market, and have weak execution and
practice.

4 How to Borrow Spring Breeze for Traditional Publishing House in the field of
Mobile Publishing in 4G Era
4.1 Find the location and seek for cooperation
With the introduction and maturity of 4G technology, mobile publishing not only contains literal
contents, but also involves in audio frequency, video and interactive design, etc. Therefore, “traditional
publishing industry should begin with strategy attitude to reconstruct the industry chain, adjust industry
departments of image-text, periodical and image and issue, etc., set up the management idea of
transferring traditional content machining mode to construct new media mode, carry out as required
productions and services, excavate effective mode of economic development and close to terminal of the
industry chain.”[4] Moreover, traditional publishing houses also need to positively seek for cooperation
mode with other partners in the industry chain.
4.1.1 Mode one: online cooperation
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4.1.2 Mode two: offline cooperation
At present, the most popular ones in mobile phone reading materials are those original network
novels. Traditional publishing houses can select some excellent network reading materials as topics to
realize its offline publishing. On the contrary, mobile phones also can be considered as the new
propaganda medium to achieve online reading first and give rise to extensive attention. After it is
pursued, paper publications can be put forward to realize offline hot selling. This is a kind of mode to
make use of online hot selling to drive offline publishing.
4.2 Provide value-added services by taking advantage of 4G technology
With the commercial utilization of 4G technology, publishing houses can make use of the wireless
search function to provide information services for mobile phone users and satisfy requirements of
inquiring information of books and publishing houses on line.
4.3 Implement product innovation positively
First of all, products can realize synchronous production with e-books and paper books in the form,
reinforce product quality and identify characteristics of e-books and enlarge differences between
genuine products and pirates.
Secondly, Some publishing houses that concentrate on textbooks and teaching assistant books can
attempt to manufacture network texts, including talking books and visual reading materials, so as to
satisfy different user demands. Because 4G has the function of video calls, utilization of 4G mobile
phones to implement distance education can be possible.
4.4 Enhance informatization management and talent cultivation
If traditional publishing houses want to enter into digital publishing platform, first of all, enterprise
management model should be changed to realize informatization management and enhance talent
cultivation. Cross-media publishing should be the development direction of future publishing.
Utilization of its resource advantages exploits the new territory of cross-media publishing.
Reconstruction of business process implements integrated operation of publishing houses’ resources,
and digitize copyright resources completely and simultaneously, so as to lay the foundation on carrying
out cross-media publishing based on database management, and integrate publishing houses into modern
publishing houses, which contain traditional publishing and network publishing.

5 Conclusion
Traditional paper publications have their unique charms and won’t be replaced by mobile
publications completely. Traditional publishing houses will form a situation of parallel development and
complementary advantages with mobile publishing. It is thus clear that traditional publishing houses are
faced with the situation with presence of pressure and power and coexistence of challenge and
opportunity. Publishers of traditional books should grasp the current opportunity, seek for survival, look
for development, and make traditional publishing industry become more open and more energetic.
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Abstract: The emergence of ecology has provided a brand-new approach to other disciplines, not
excepting translation. The paper, introducing Professor Xu Jianzhong’s research with translation ecology
as the theoretical framework, attempts to summarize problems and bottlenecks after the comprehensive
analysis of each teaching factor in current college English translation teaching in China. It proposes an
ecological teaching mode including teaching objectives, selection of textbooks, teaching methods,
teacher quality and teaching evaluation system with an aim of constructing a balanced and harmonious
translational eco-environment in such a highly informational and globalized society.
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1 Introduction
With the constant deepening of reform and opening up, and the deeper development of
globalization, external cooperation and exchanges in the field of politics, economy, technology, culture,
education and so on, have been carried out in wider range. However, China’s translation teaching for
college students, especially for non-English majors, is far from being satisfactory, which leads to serious
shortage of translation talents and has a direct impacts on China’s external communication between
Chinese and people in other countries. There is a pressing need to construct an adaptive and systematic
translation teaching mode for non-English majors.
Jean Delisle, a Canadian scholar, is considered the first person put forward the “translation teaching”
and “teaching translation” in 1981. He thinks “translation teaching” teaches the students translation
knowledge and techniques while “teaching translation” is only a teaching device in foreign language
teaching. (Jean Delisle, 1981) The former focuses on the communication of information in a certain
situation, which coincides with our objectives on English learning for college students. Translation
Teaching, an important part of college English teaching and a main approach to offering professional
training to translators and interpreters, has been too long neglected. Egyptian translation theorist, Mona
Baker, points out in her book that “At one time, the term ‘translation studies’, implied more emphasis on
literary translation and less on other forms of translation, including interpreting, as well as a lack of
interest in practical issues such as pedagogy.” (Mona Baker, 2011) Misunderstanding exists not just in
the texts of translation but also in the major of translator. In China, “over 80% of the western classical
works are translated by the scholars in the field of science, engineering, economics, history, etc” (Luo
Xuanmin, 2002)
In recent years, with the desperate need for high-quality, professionally specialized talents in
translation and interpreting market and the increasing development of in-depth and systematic research
into translation teaching, China’s translation teaching has gained momentum. In 2007, academic degree
for “Master of Translation and Interpreting” (MTI) was established, which is complementary to the
present translation teaching. 15 universities were ratified to carry out a pilot study of MTI that year and
as many as 159 universities has established academic degree for MTI by the year 2013. Not just English
majors were encouraged to specialize in professional translation training and studies, non-English
majors are also compelled to improve their translation competence. In 2013, reform of College English
Test (CET) Band 4 and Band 6 was implemented. For the translation part, completing five sentences
was replaced by translating a passage of 140-160 words for CET 4 and 180-200 words for CET 6. Apart
from the challenging length of the passage, its content covers a wide range of aspects such as history,
culture, economy, social development and so on. The establishment of academic degree for MTI for
English majors and higher demand for translation competence for non-English majors has virtually
promoted the practice of translation teaching.
Lu zhongfei proposes a change from “teaching translation” to “translation teaching” under the
reform of CET 4 and 6. A word-for-word translation will never give idiomatic and fluent English and
favor cultivating external communicative ability. (Lu zhongfei, 2014) Finding a balance between the two
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teaching modes is imperative. Zhang Chunbai, Wu Bo, introduce Translation Workshop to translation
course. A student-centred teaching model is adopted with an emphasis on the process rather than the
result of translation. It is found that the students show greater interest in translation learning and make
significant improvement both in the translation ability and English competence. (Zhang Chunbai, Wu
Bo, 2011) In short, Chinese researchers are exploring new and effective ways in college translation
teaching actively.
On the other hand, approaches adopted to conduct researches on translation teaching are varied
including linguistic turn, cultural turn, sociological turn, ecological turn, etc. However, few researches
about translation teaching for non-English majors have been conducted from the perspective of ecology
can be found in CNKI (China National Knowledge Infrastructure) up till now. Therefore, the paper
tentatively analyzes the problems in college English translation teaching and explores the methods of
improving the quality of translation teaching, in the hope that the ecological perspective is able to
provide a series of feasible and effective suggestions.

2 Basic Principles of Translation Ecology
2.1 Definition of translation ecology
Interdisciplinary researches come to a dynamic stage in the 21st century. Translation studies, seeing
the linguistic turn, the cultural turn and the sociological turn, are ready to embrace a new reform: the
ecological turn. In China, many translators and scholars have conducted related studies on translation
activities by using ecological terms and concepts, which laid the foundation of further systematic
translation researches. There mainly are two branches of translation studies combined with ecology up
till now in China.
One is Eco-Translatology proposed by Professor Hu Gengshen whose series of articles applying
Darwin’s evolutionary theory to the translation field has been published since 2001. In his newly
published book Eco-Translatology: Construction & Interpretation in October 2013, Hu summaries the
core suppositions of Eco-Translatology, including: 1) the ecological paradigm; 2) the relevant chain; 3)
the ecological principles; 4) doing things with translations; 5) translational eco-environments; 6)
translator-centeredness; 7) translation as adaptation and selection; 8) three-dimensional transformations
(operating at linguistic, cultural, and communicative levels), and 9) “post-event” penalty. (Hu
Gengshen, 2013) Hu’s authority in both interdisciplinary development and the new approach to
translation studies is beyond all doubt.
Translation Ecology is the other one firstly proposed by translation theorist Michael Cronin in his
book Translation and Globalization published in 2003. Based on his theory, in 2009, Professor Xu
Jianzhong introduces this idea into China and publishes a book named Translation Ecology which for
the first time systematically applies theoretical structures and methodologies of ecology to translation
studies in China.
According to Xu, there is an innate relationship existing in between translation and ecology, which
leads to the emergence of a new discipline --- translation ecology. In his book, he briefly summarized
the definition of translatology as “translatology is a science studying translation phenomenon and
revealing translation laws.” (Xu Jianzhong, 2009) As for ecology, a more comprehensive definition is
given “Ecology is to study the living condition of beings, interaction process and laws between groups
and their environment, its aim is to give direction to the coordinated development between man and
biosphere.” (Cao Cougui, 2006)
Based on the definitions of translatology and ecology, Xu presents the definition of translation
ecology, that is, “Translation ecology explores various translation phenomena and their explanations in
the light of the principles and mechanism of ecology such as eco-system, ecological balance, and
coevolution, in order to master the laws of translation development, to reveal the tendency of translation
development. Generally speaking, translation ecology deals with the laws and mechanism of translation
interacting with its surroundings including natural, social, normative, psychological, and physiological.
To be specific, it means to introduce the achievements of ecology studies to translation studies, to
associate translation with its ecological environment, and to study their interrelations and their
mechanism for the purpose of examining and studying translation, and of trying to analyze and explain
the various translation phenomena.” (Xu Jianzhong, 2009)
The emergence of translation ecology has certain instructive significance to the research and
development of translation, and plays an active role in opening up the fields and enlightening thinking
for translation theory and practice. It should be said that translation ecology is the natural production of
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the flourishing eco-environment of China’s translation.
2.2 Basic laws of translation ecology
Translation ecology, as an independent discipline, should have its own theoretical system as well as
basic principles and laws. Xu probes into the series of basic laws of translation ecology containing
the law of restricted factors, the law of optimum, the flowerpots effect, the law of niche, the law of food
chain, the biological clock and the holism and edge effects. (Xu Jianzhong, 2009) The paper focuses on
the following two laws.
2.2.1 The law of restricted factors
The living things, in order to survive in a certain environment, must have enough ecological factors.
However, excessive or inadequate ecological factors will affect its existence and development. These
factors are restricted ones which are relative, limited and temporary. An ecological environment is full of
lots of restricted factors which exist and function as a unit. With the emergence of translation ecology,
we extend restricted factors from natural elements to social and spiritual ones.
Restricted factors exist objectively both in individual ecology and group ecology, as well as the
small and big system. The impact of restricted factors on individual ecology is obvious. All ecological
factors can be restricted factors virtually. If their qualitative prescription is harmful, they play a negative
role to the happiness in various degrees, no matter in big or small quantities. As for a translation
community or an ecological system, the key restricted factors are the information flow and energy flow.
Low energy flow will limit translation scale, quantity and quality. Take a translation company for
example, if it does not possess the essential devices and good working conditions, the company can only
have low efficiency; if it possesses low information flow, the company will be eliminated in the fierce
competition in such a globalized society.
Different from natural living being, man is the main part of translation. With his subjective
initiative, he can create beneficial conditions to convert the restricted factors into non-restricted ones,
thus reinforcing the internal coordination and unity, playing a positive role of the team and ensuring the
steady and sustainable development.
2.2.2 The flowerpots effect
The concept of “flowerpots effect” was firstly put forward by Eduard Suess, a geologist in Austria,
in 1875. As its name implies, flowerpots effect is the effect of the flower in the green house, which has
many limitations. Firstly, flowerpot, a semi-artificial and semi-natural habitat, is limited in space. For
another, in comfortable living conditions made by humans, plants and flowers can grow healthily in a
certain period. Without the special care, the plants will wither and die.
Applying flowerpots effect to translation ecology urges us to break all the limitations and achieve
development on all aspects.

3 The Problems Existing in Current College English Translation Teaching
College English, one of the compulsory courses for university students, aims at cultivating students’
comprehensive abilities of listening, speaking, reading, writing and translation, among which translation
is the most difficult skill. However, translation competence of non-English majors doesn’t come up to
expectations. There are a lot of deficiencies in college English translation teaching which restrict the
further development of the College English Translation Teaching. On the basis of researches, many
factors lead to the present situation of college English translation teaching.
3.1 Lack of translation course set for non-English majors
Accounting for a very small proportion in almost all English exams in the college, translation is
neglected for a long time. In the average 4 classes of College English a week, teaching is focused on
listening, speaking, reading and writing. Translation usually serves as two purposes: elaborating difficult
and complicated sentences and dealing with exercises designed to enhance students’ mastery of
important words and phrases rather than fostering their translation competence.
3.2 Lack of teaching textbooks designed for non-English majors
Without the tailor-made translation course for non-English majors, corresponding textbooks has
been grossly inadequate. The present commonly-used college English textbooks are lack of necessary
translation methods and techniques, especially the basic translation concepts and theories. Translation
exercises in textbooks and supplementary materials provided by teachers are far from enough.
3.3 Lack of qualified translation teachers
Qualified teachers play a significant role in education, and translation teaching in college English is
no exception. At present, many College English teachers have shouldered various responsibilities of
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teaching of listening, speaking, reading, writing, and even translation, in numerous universities. Besides,
workload of college English teachers becomes larger due to increased enrollment of universities.
Consequently they have neither time to receive training or further study, nor energy to do research or
study of translation teaching theories.
3.4 Lack of effective teaching methods
Many university teachers in China treat translation teaching as foreign language teaching and
directly adopt the language teaching mode to translation teaching. They always attach importance to
cultivate translation skills by correcting grammatical mistakes, but ignore the basic knowledge of
Chinese studies, wide scope of knowledge, good ability of thinking and cultivation of translation
morality. Apparently, dead and ineffective teaching methods in college English is badly in need of
improvement.

4 Effective Measures in Constructing an Ecological Environment of College
English Translation Teaching
Facing the outer and inner ecological factors of influencing the balance of translation teaching,
necessary and timely adjustment and improvement should be taken to formulate practical teaching
measures which meet the demands of the dynamic century.
4.1 Setting clear teaching objectives
The objective of translation will determine orientation and provide guidance for translation
teaching. It is necessary to establish clear and appropriate teaching objectives just for non-English
majors. The teaching objectives of translation are: through a variety of translation practice of different
styles based on basic translation theories, to train students to achieve assumed expectations. Whether
translation teaching in college English concentrates on the traditional literary translation or the technical
translation is flexible for different students, even for the same students.
Translation could not exist without interaction with its circumstances. In setting teaching objectives,
we analyze not only the outer factors of translation ecology, such as its natural, social and normative
environment, but also its inner environmental factors such as the individual psychology and physiology.
With highly developed civilization and highly integrated society, circumstances around us vary
from minute to minute. Current situations urge us on to cultivate high-quality translation talents. On the
one hand, globalization promotes cooperation and exchanges in politics, economy, technology, culture,
education, etc. Thus appropriate understanding of other cultures demands good translation competence.
On the other hand, reforms on English exams, to be specific, translation exercises increasing in
proportion, contribute to great importance in translation teaching.
As for inner factors of translation teaching, students, for instance, majoring in different subjects,
apparently have quite different requirements for translation materials, translation process, teaching
methods, the ultimate expectation aim, etc. Apart from unified textbooks, a wide range of teaching
materials should be provided.
In short, to achieve the harmony in between ecological factors, we should make a careful analysis
of each factor, optimizing ecosystem of translation teaching.
4.2 Choosing appropriate textbooks
Obsolete textbooks can not provide students with the latest information, suitable practice and basic
translation theories. It’s high time we compiled appropriate textbooks for non-English majors after
setting clear objectives.
Choosing a flowerpot, then we do everything to cultivate flowers in it. In translation teaching,
choosing a textbook, then we deal with all exercises in it. What expected from the practice is good
translation competence in all conditions just like we drilled, whereas in the fact, poor performance in
complex conditions.
Compelling right textbooks in accordance with the requirements of the society and demands of the
students, and updating the content timely, which convert the restricted factor: textbooks as a
non-restricted one.
4.3 Enriching teaching methods
Various teaching methods plays as various restricted factors in translation teaching. Teacher-centred,
student-centred, communicative approach or task-based instruction, which one should be chosen in
modern classroom? Those traditional modes can not follow the pace of the world, and can not cultivate
high-quality talents bearing all-round ability in English, which forces us to seek new teaching mode --from knowledge-oriented to skill-oriented. Realizing this change, adopting ecological teaching mode is

Proceedings of the 11th International Conference on Innovation & Management

·1889·

feasible. For instance, the replenishment law should be introduced to avoid ignorance of other cultures.
Through brief explanatory notes, original restricted factors become positive, which devoted to a
harmonious eco-environment.
4.4 Improving teacher quality
A high demand for qualified translators is dramatically increasing with translators’ requirements
upwards. As an important factor in translation teaching, teachers need to update their translation theories
and taking training for both translation and translation teaching.
4.5 Improving teaching evaluation system
For a long time, having high scores in exams is regarded as effective learning for teachers and
students. However, in reality, it’s hard to achieve a satisfactory result in translating common materials
such as an instruction for a kind of domestic appliance.
The evaluation system can be constructed by various ways like computer-aided translation, online
courses and even online chat systems, which are the ways students can get feedback timely and directly.
A good evaluation system makes translation teaching a sustainable action.

5 Conclusion
Based on translation ecology, this paper seeks an innovative approach to the analysis of the current
situation of college English translation teaching in China and provides some practical measures for
translation teaching in college. Like the natural ecosystem, all factors consisting of teaching objectives,
teaching materials, teaching methods, evaluation system, etc. devoted to the development of College
English translation teaching. This paper not only manifests the importance of translation teaching but
also sheds light on a new research direction concerning the betterment of college English translation
teaching.
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Abstract: Traditional training modes for English majors no longer meet the demands of the rapid
development of the market economy, which principally aims at training of language proficiency and
cultivating skill-oriented talents. As a result, the cultivation of innovative English major talents has
become an impending issue for universities of science and technology. This paper probes into the
concept of innovative English major talents with multi-disciplinary qualities, and analyzes the current
study on the training modes together with their disadvantages. Accordingly, some practical and targeted
suggestions on how to develop the innovative English major talents with multi-disciplinary qualities are
explored and provided.
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1 Introduction
Since the first college entrance examination in 1977, the foreign language educators have been
working vigorously to cultivate a large number of English major talents for the construction of socialism.
Over the past 30 years, the curriculum setting of English major has been going through several stages.
From 1976 to 1986, because of the critical shortage of English talents under the destruction of
Cultural Revolution, China started its initial step in English teaching by focusing on language skills (Xu
Haiming, 2005: 31), which became the core in course arrangement, including English listening,
speaking, reading, writing and translation. Meanwhile, the study on English language education was
relatively delayed. After the middle of 1980s, with gradual economic reform and opening up to foreign
countries, large amounts of foreign investments and enterprises landed on China. As a result, new
requirements in education of English majors were strongly advocated by the society and the employers.
In fact, at that time English was only a tool for communication. Possessing language proficiency without
any professional knowledge troubled people in practical daily work, even in satisfying the work
requirements.
Therefore, in recent years, scholars in education study have started to research on the training mode
for various new-type English major talents. For example, the 21st century cross-disciplinary English
talents (Huang Yuanshen, 2001); the study and practice of cultivating innovative English majors (Wen
Qiufang, 2002); the survey and analysis of the concept and connotation of innovative foreign language
talents (Chen Xinren, Xu Jun, 2003); the thinking on innovation-oriented English talents cultivation
(Wang Jinluo, 2005); the strengthening of discipline construction for English education in technological
universities (Qin Xiubai, 2006); and a primary study on the cultivation mode for innovative English
majors (Li Xu, 2007). However, due to the limitation of language and communication, scholars abroad
have done little research on this specific area.
It is obvious that among the above-mentioned literature review, few studies focus on the training
modes for innovative English major talents with multi-disciplinary qualities in science and technological
universities. Hence, in this paper, the author will first explore the concept of innovative English major
talents with multi-disciplinary qualities. Then it will analyze the current situation of the training mode
together with its disadvantages in science and technological universities. Finally, specific and practical
suggestions for cultivating the innovative and multi-disciplinary English major talents will be proposed.

2 Definition of Innovative English Major Talents
An innovative English major talent should first be qualified in English language proficiency, as
Wen Qiufang (2002) thought, and then excellent in multi-disciplinary development with innovative
knowledge structure and innovative qualities. She pointed out that the innovative qualities consisted of
spirit, innovation ability and innovative personality. As for innovative spirit, it was embodied in two
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aspects: first, seeking for novelty which meant to be the curiosity and sensibility for new things and the
desire for new knowledge; second, seeking for difference which required people to question and doubt
the quotidian world. Those two kinds of spirit were considered to be the motivations and origins of
innovation. As for the innovation ability, it referred to the creative thinking ability and practical ability
in solving problems. The creative thinking should be sensitive, flexible, critical, original, exploratory
and multi-item; and the practical ability includes the capabilities in communication, cooperation,
learning from others, organization, determination, and dealing with complex issues. The innovative
personality combines the psychological and the ideological qualities, including confidence, self-esteem,
optimism, openness and clearness, modesty, prudence, enterprise, responsibility, and perseverance.
Huang Yuanshen (2011) also pointed out that the new-type talents were not the students who
obtained English proficiency but mastered little or narrow knowledge in other fields; or the talents who
followed the trend without independent thinking, relying heavily on others’ ideas, or just copy others
without any independent creative ideas. He believed that the extensive knowledge was the premise of
knowledge innovation, because it was the origin of thoughts. According to him, in the increasingly
competitive society, a person without ideas or opinions was like a hollow man that hardly had any
standing room.
In this paper, the definition for innovative English major talents with multi-disciplinary qualities is
put forward based on the opinions given by Wen Qiufang. It is obvious that even though the standards of
training the excellent English major talents are much higher and more difficult to achieve than ever
before, yet these talents are exactly what the society needs in the 21st century. Like Wang Jinluo
(2005:38) said, “It is vital to cultivate a number of state-of-the-art English major talents with
professional knowledge in other fields so that they can creatively deal with the important and complex
issues in foreign policy, economy, and culture.”

3 Current Situation and Disadvantages
At the present stage, most of the teachers in English language education major in linguistics or
literature no matter they are in liberal arts universities or in universities of science and technology. From
the prospect of social demands for the diversity and multi-talent of English majors, teacher, the principle
part in language education can hardly satisfy the cultivation for innovative talents based on their
knowledge structure and capacities.
Because of the single discipline feature in English major, the arrangement of curriculum and
teaching contents have been widely short for the subjects of humanities and natural sciences. Besides,
the teaching materials have been prepared with narrow knowledge and the courses have been antiquated
which result in the imbalance in students’ knowledge structures, abilities and qualities. Due to the
limitation in the courses and teaching contents, the English majors are lack of knowledge in practically
related subjects. In the training of language skills, it focuses more on imitation and memorization
instead of the abilities of critical thinking, creation, question analyzing and the ability of proposing
opinions independently. In addition, as a small branch in universities of science and technology, the
English major is relatively vulnerable in discipline construction as well as in software and hardware
environment establishment which greatly constraint its development.
3.1 Modules of knowledge structures for English majors
After the continuous explorations, a number of training modes for English major students in
universities of science and technology have been formed preliminarily as well as implemented and
improved greatly. The exploration is based on the analysis and establishment of the knowledge
structures which should be possessed by English majors. The knowledge structures at least consist of
three modules:
3.1.1 The linguistic knowledge and skills module
This module is the brace and main part for English major students, which includes the requisite
knowledge in literature and culture. There are no differences between the English majors in universities
of science and technology and liberal arts universities in terms of linguistic knowledge, especially in the
standardization of language skills training. Both of them strictly follow the uniformly issued teaching
programs in designing courses and arranging teaching contents, which result in high proficiency in
English language but low practical ability in daily life and work.
3.1.2 The scientific and technological knowledge module
In universities of science and technology, the English majors are taught systematically the
necessary science and technology courses in accordance with the dominant specialties in each university
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to optimize their knowledge structures. Unfortunately, only a few of them put this module into reality.
On the contrary, a huge number of others just take it literally and superficially.
3.1.3 The economic, law and management knowledge module
There are three apparent features in the development of modern science and technology: first, the
accumulation of knowledge is accelerating; second, the updating of science and technology is sharply
speeding up; third, the transformation cycle of scientific and research findings to products is enormously
shortened. In order to meet the requirements of new development in science and technology and the
market economy, the English major students are supposed to acquire requisite economic, law and
management knowledge apart from the language skills as well as the scientific and technological
knowledge. However, most of the universities in China fail to achive this module.
3.2 Training modes for English majors
In general, based on the above knowledge construction, there are currently mainly three types of
training modes for English major talents in universities of science and technology.
3.2.1 Opening practical elective courses in other disciplines
In this mode, English major students are able to systematically choose the practical elective courses
that are designed for science and technology majors as well as the economic, law and management
subjects related courses after finishing the fundamental knowledge acquisition in the English program.
The elective courses are arranged uniformly by the office of teaching affairs in coordination with each
department or school and then selected by students voluntarily. The credits of each elective course are
counted for the obtaining of the professional certificate.
3.2.2 Establishing the “Major + Minor” mode
This training mode means English majors are able to take another major during their undergraduate
study. However, students who minor in other programs should not only acquire the major professional
certificate, but also achieve all the credits required by the minor programs and obtain the minor
professional certificates.
3.2.3 Achieving joint training mode among colleges
This mode refers to the cooperation between the English program and programs in other colleges or
universities, including overseas programs for a joint training of English major talents. Both programs
open curricula that are accredited mutually for students to choose voluntarily. After finishing the study,
students are able to get the certificates in other colleges or universities.
3.3 Disadvantages of current training modes
Based on the detailed analysis and exploration, it is easily seen that there are some disadvantages of
the current training modes. Firstly, the development of English major discipline construction started too
late, therefore the foundation of its academic echelon have been relatively vulnerable and incomplete.
Besides, it also lacks of excellent professional scholars and leaders. Secondly, universities of science
and technology have favored so much on the majors in science, engineering and technology that they
tend to ignore the importance of humanities and language programs, which greatly restricts the
development of English majors both in theoretical and practical levels. Finally, even though there are
hardware and language laboratories equiped for English major students, such as computer rooms, audio
and video laboratories, yet the learning materials about linguistics, literature, culture, engineering,
natural science, social science, etc. are relatively limited.

4 Suggested Training Modes
Cultivating innovative English major talents with multi-disciplinary qualities must be achieved
based on the actual situations in each university, and their training objectives should also be carried out
in a comprehensive plan in accordance with local conditions. Because it is difficult for the English
program alone to develop a systematic and synthetical running model, many universities of science and
technology have turned to detours. For example, some have tried to take advantages of the English
teachers to open science or technology related courses that are difficult to teach. Moreover, some other
universities arrange excessive engineering courses with little attention to the “English first” principle,
resulting in the situations that the students neither learn English well nor master the engineering
expertise, which leads to the loss of the advantages that an English major is meant to have.
Accordingly, the authors hereby advocate that a good and effective way to train the innovative and
multi-disciplinary English major talents in universities of science and technology should first adhere to
the principle of “English first”; and then design the knowledge structure modules and establish an
adaptive management model together with an operation mechanism, to create a good learning
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environment and atmosphere and thus help students acquire the multi-disciplinary knowledge.
Based on what have been discussed above, this paper proposes four suggested modes for training
innovative and multi-disciplinary English major talents.
4.1 Building a team of qualified English language faculty members
The English program needs outstanding scholars and leaders in its discipline construction because
they are the key in promoting the training of innovative and multi-disciplinary English major talents.
Innovative teachers are supposed to possess a modern consciousness, creativity, innovative spirit and
ability to master innovative educational methods with no stubbornness, no old-fashion teaching style,
and no blind obedience. Instead, they are supposed to forge ahead and pursue innovation and excellence.
Highly qualified English language teachers should meet the following basic requirements:
4.1.1 Noble virtues
Personality cultivation and moral character construction of the English language teachers should be
focused and valued, because they greatly influence students’ interests and enthusiasm in language
learning, which in return, directly determines the teaching effects.
4.1.2 Abundant knowledge.
Besides a high level of language proficiency, English teachers should also master abundant
knowledge in different disciplines, which will greatly benefit them in the development of their teaching
and research activities.
4.1.3 Advanced educational concept and theories
In the theoretical study of English language education, teachers are required to obtain the natural
characteristics, objectives, situations and measurements as their research objects. Therefore, the
improvement of teaching methods and the exploration of English language educational concept and
theories are beneficial to the teaching practice.
4.1.4 Strong innovation ability
Nothing but a group of professional faculty with high-level research ability, solid theoretical and
practical knowledge, strong innovation consciousness and critical thinking can promote the development
of English language teaching and the cultivation of innovative English major talents. In addition,
inviting teachers from other disciplines to join the existing faculty group can optimize and expand the
students’ knowledge structure.
4.2 Reforming the existing curriculum setting
Based on the actual demands of the market and the specific discipline advantages in universities of
science and technology, the existing curriculum setting should be reformed for a better adaptation to the
society. The curricular reform should focus on the construction of innovative, interdisciplinary, and
cross-disciplinary subjects on the original basis of “language + literature” education. Furthermore, full
consideration should also be paid to the prospect and changes of industrial structures as well as social
demands for talents due to the rapid development of globalization. In this regard, it should moderately
widen the areas of expertise thus to progressively realize the penetration between arts and sciences,
crossing in directions of subjects, and highlighting the qualities of students.
4.3 Strengthening cross-department and cross-college collaboration
With frequent international exchanges and cooperation, social expertise on various levels is greatly
demanded. Therefore, talents with innovative qualities have become increasingly prominent. What’s
more, the special class-to-class cooperation can benefit English major students for more opportunities to
learn multi-disciplinary knowledge, while students in other programs can also take the chances to
improve their levels of English proficiency. As a result, it is more capable and advantageous for
universities of science and technology to strengthen the interdisciplinary and cross-college cooperation
both at home and abroad to optimize the effects of training innovative and multi-disciplinary English
major talents.
4.4 Paying more attention to English major development
According to the latest statistical data from the School of Foreign Languages of Wuhan University
of Technology, after the implementation of the policy for major transferring, there have been more than
60 English major students who have transferred to other majors. More surprisingly, just in the year of
2014, more than 30 English major students handed in their application for transferring to other majors.
Universities of science and technology should learn from the fact that their preference for the majors of
science, engineering and technology has brought severe consequences relating to the development of the
English major. Therefore, it is time that they took effective actions to raise its importance and apply the
innovative and practical educational style for achieving an overall development of the English major
according to the demands of the society.

·1894·

Proceedings of the 11th International Conference on Innovation & Management

5 Conclusion

The 21st century is an era of high speed of advanced technology, rapid information development,
and changing economic globalization. Meanwhile, newer and higher requirements have been put
forward to everyone, including the English major students. Thus, universities of science and technology
should catch up the trend of the society and reform their training modes for innovative and
multi-disciplinary English major talents. They need to adopt innovative training modes which not only
take full advantages of the existing powerful faculty and academic resources, so as to achieve a
reasonable allocation of educational resources and the purpose of high educational effectiveness, but
also improve the market competitiveness of the English major talents in universities of science and
technology, so that they can better satisfy the requirements of innovative, multi-disciplinary and
all-around qualities.
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Analysis on Ranking, Main Business and Investment Business of
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2013 and 2014
Yin Jie
Wuhan University of Technology Press, Wuhan, P.R. China 430070
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Abstract: According to data of 2013 annual report of culture and media listed company in China, It
makes ranking and analysis on 5 indexes from aspects of business revenue and its growth rate, net profit
and its growth rate as well as distribution profit etc, in addition, it chooses publishing media listed
companies such as Zhongnan Media and Fenghuang Media to make analysis on sample, main business
and investment business according to annual report of 2014.
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1 Introduction
With the gradual deepening reformation on cultural system in China, it will face with new
technological revolution of information communication in internet and mobile internet etc, at the same
time of traditional cultural media enterprises is persisting in main business and playing its characteristics,
it has become to be the necessary choice for it to develop with new media by integration and realize
transformation and promotion according to fund investment. On the basis of studying company annual
report and semiyearly report of nearly culture and media listed companies, the following paper will
make analysis on main financial index, main business and investment business of sample enterprise.

2 Analysis on Annual Report Ranking of 2013
2.1 Business revenue
Chinese Media tops the first place by 11.387 billion yuan, Zhongnan Media and Fenghuang Media
are respectively rank the second and the third place by 8.033 billion yuan and 7.316 billion yuan, which
achieves the traditional 3 powers in business revenue of culture and media share.
In aspect of growth rate, Letv ranks the first place with the growth rate of 102.28%, Zhongqingbao,
Zhangqu Technology, Blue Digital are respectively rank from the second place to the forth place by
75.45, 68.84%, 64.75%, Zhebao Media becomes to be the sixth company with growth rate in excess of
50%, Times Publishing ranks the 10th with growth rate of 37.22% and it is difficult to achieve
high-speed development without business support background in retail and wholesale, it can be said do
all it can to catch up and face up with difficulty. The conditions of business revenue ranks top 10 are
indicated by table 2.
Table 1 Top 10 in Business Revenue

Table 2 Top 10 in Growth Rate of Business Revenue
Growth rate of
business revenue
Sequence
Company name
（%）
1
Letv
102.28

Sequence

Company name

Business revenue
(10 million yuan）

1

zhongwen

113.87

2

Zhongnan

80.33

2

3

Fenghuang

73.16

4

Shengguang

55.91

5

Dianguang

51.03

6

Wanxin

45.96

6

Zhebao

59.67

7

Times

43.24

7

Huayi Brother

45.27

8

Changjiang

42.08

8

People Net

45.18

Zhongqingbao

75.4

3

Zhangqu

68.84

4

Blue Digital

64.75

5

Shanghai Ganglian

62.73

9

Huawen

37.5

9

Huayi Jiaxin

41.8

10

Blue Digital

35.84

10

Times

37.72

2.2 Net profit
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The top 3 in ranking are as follows: Zhongnan Media（113.2 million yuan）, Fenghuang M,edia（94
million yuan）, Zhongwen Media（68.7 million yuan）, Huawen Media ranks the eighth place with 0.53
billion yuan, Wanxin Media, Zhebao Media, Blue Digital are respectively rank the sixth, ninth and tenth
with 0.611 billion yuan, 0.493 billion yuan and 0.484 billion yuan. We can easily observe that in net
profit with high gold content, Zhongwen Media ranks the third place, but its gap with Zhongnan Media
and Fenghuang Media are respectively 0.45 billion yuan and 0.27 billion yuan. While the total net profit
of Wanxin Media and Times Publishing are 0.951 billion yuan, it will overpass Fenghuang Media and
after Zhongnan Media. Conditions in net profit ranks top 10 are indicated by table 3.
In aspect of net profit, growth rate in excess of 100% are as follows: Zhong qingbao（269.61%）,
Sanwu Internet（202.26%）, Huayi Brother（179.65%）, Xin Nanyang（140.73%） are rank the top 4,
Zhangqu Technology, Blue Digital, Zhebao Media are after it respectively of 86.665, 85.51%, 74.7%,
Shengguang Share（62.2%）,two marketing media company: Huayi Jiaxin（59.14%） are rank the eighth
and ninth. From this we can see new media tranmisison company such as marketing media, film
network were completely broke out last year, and indicated powerful development trend. Zhebao Media,
Huawen Media are rank the seventh and tenth with growth rate of 74.7% and 55.34%, which have
become to be representative in transformation and updating as well as quick development for traditional
media to integrate new media. Conditions in growth rate of net profit are indicated by table 4.
Table 3
Sequen
ce
1
2

Top 10 in Net Profit
Net profit
Company name
(10millionyuan）
Zhongnan
11.32

Table 4
Sequence
1

Top 10 in Growth Rate of Net Profit
growth rate of net
Company name
profit（%）
Zhongqingbao
269.61

Fenghuang

9.4

2

Sanwu Internet

202.26

3

Zhongwen

6.87

3

Huayi Brother

179.65

4

HuayiBrother

6.73

4

Xin Nanyang

140.73

5

Baishitong

6.62

5

Zhangqu

86.66

6

Wanxin

6.11

6

Blue Digital

85.51

7

Dianguang

5.77

7

Zhebao

74.7

8

Huawen

5.3

8

Shengguang

62.2

9

Zhebao

4.93

9

Huayi Jiaxin

59.14

10

Blue Digital

4.84

10

Huawen

55.34

2.3 Profit rate in distribution
Huawen Media ranks the first together with Zhongnan Media by 14.1%, it is the cultural media
listed company with good quality, Blue Digital（13.5%）, Wanxin Media（13.3%）, Fenghuang Media
（11.7%） are respectively rank from the third to the fifth, Zhongwen Media ranks the ninth by 6%.
Through further analysis we can see that in the main business of Zhongwen Media, material trade
accounts for 60% or so, its distribution gross profit is less than 3%. Conditions of distribution profit rate
rank top 10 are indicated by table 5.
Sequen
ce
1

Company name
Huawen

Table 5 Top 10 in Distribution Profit Rate
Distribution profit
Sequen
Company name
ce
rate（%）
14.1
6
Dianguang

2

Zhongnan

14.1

7

3

Blue Digital

13.5

4

Wanxin

13.3

5

Fenghuang

11.7

10

Distribution profit rate
（%）
11.3

Changjiang

8.98

8

Times

7.86

9

Zhongwen

6

Shengguang

5.15

3 Comprehensive Analysis on Annual Report of 2013
Huawen Media with business revenue of 3.75 billion yuan, net profit 0.53 billion yuan, distribution
profit rate of 14.1% has become to be the best listed company of cultural media, its headquarter is
located in Haikou and its big shareholder is Guoguang global asset management company, the actual
controller is Guoguang global media controlling company established by Guoguang media development
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company subordinated to China Radio International and Jinzhengyuan joint investment and holding
company subordinated to state-owned assets supervision and administration commission of Binhu
district of Wuxi respectively account for 50%, it is reorganized by original listed company Hainan
Minsheng pipe, which holds high profit business such as pipe gas, real estate etc and core media
business in Shanxi Huashang Media and Shenzhen Security Media etc. In 2008, it invested 0.5 billion
Yuan to set up Shanghai Hongli investment company and gained profit of 20 million Yuan in 2013, the
reorganizton plan totals 2.799 billion Yuan in asset combination has been reviewed and approved by
CSRC. Wes should pay attention to that the big shareholders of this company has share of 14.5%, share
right is relatively scattered and it is easily to be attacked or purchased.
Among the entrepreneurship listed company of new media, Blue Digital, Zhong qingbao, Zhangqu
Technology developed combination and investment of share right in TMT field last year and achieved
larger increase in business revenue and net profit, which fully indicates that the idea and method
universally used by international media enterprises to achieve quick development have been
acknowledged and used by cultural media enterprise in China, and it gets better effect. The listed
company of main column in traditional paper media such as Zhebao Media, Fenghuang Media,
Zhongnan Media have subsequently merged Hangzhou Xianfeng, Muhe Network and Mobille reading
base, and started transformation and updating, layout combination and reorganization, which achieves
obvious effect. 3 films, 4 TV shows made by Fneghuang Chuanqi film have already been put into
market or to be issued.
(1) Fenghuang Media: Muhe Network creates business revenue of 89.733 million yuan,
contribution profit is 41.249 million yuan, business revenue of Fenghuang Big Date is 33 million yuan
and net profit is 5.68 million yuan, it achieves contract of 1 billon for 6 years, business revenue of
Fenghuang Kelai education and subject net reaches 20 million Yuan, it gains profit and has good
prospect.
(2) Zhongnan Media: Tianwen digital media, Aischool digital educational solutions increases new
orders by 251, it has accumulatively signed 478 contracts, financial company of Hunan Publishing and
investmnent Holding Group starts business, homemade column of Hunan Educational TV has good feed
back, Tianwen Jiaochun has acted as agent of many collected stories and IP publishing plan of art book,
and it also carries out cooperation and production in anime derivative products.
(3) Zhongwen Media: because the distribution gross profit rate of material trade with business
revenue of 60% is less than 35, which causes distribution rate of listed company is only 6%, while net
profit reaches 0.678 billon yuan, which indicates stronger comprehensive competition, its business and
industrial structure have larger adjustment space. Since the last year, company has started 3 strategies in
transformation and updating, reorganization and market value management, now it is the implementing
asset reorganization and it is worth waiting.
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Design Innovation Is the Perfect Bond of the National Science and
Technology Promotion and Enterprise Development Needs
Wang Hong
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Abstract: This article attempts from the angle of the evolution process of innovation power, to clarify
that innovation is complex nonlinear process containing multi-stage or link. As a technology innovation
system of open system, the design to its regulating mechanism now is through various means to
implement the energy and information interchange between the economic system and cultural system,
makes the modern technology in the most appropriate way to infiltrate in the society. It is the social
function of the design, and also in the social aspect, makes the social level design also becoming
possible to be the butted link of effective supply and effective demand of the science and technology.
Aiming at the present effective supply in the innovation system of science and technology in China and
the present situation of bidirectional insufficient effective demand, and the present urgency as the main
innovation of the mode of economic growth of manufacturing enterprises transformation in China,
through the analysis of the design essence features as the lateral thinking method, to demonstrate that
the embedded design innovation mechanism in the innovation system level is the only way to solve
China effective supply of the science and technology, and the enterprise insufficient effective demand.
Key words: Design artistic design;Innovation; Design innovation; Manufacturing enterprise

1 Introduction
The 17th academician congress of the Chinese academy of sciences, and the 12th congress of the
Chinese academy of engineering academician grandly opened in the Great Hall of the People. President
Xi JinPing, the CPC central committee general secretary and state President and central military
commission attended the conference and delivered an important speech. He stressed that the direction of
the development of science and technology in our country was innovation, innovation, and re-innovation.
The most fundamental of implementation of the innovation-driven development strategy, is to
strengthen independent innovation ability, and the most urgent is to break the institutional barriers,
maximally to librates and to stimulate the science and technology as the first productivity contain huge
potential. We should unswervingly take the road of independent innovation with Chinese characteristics,
adhere to independent innovation, key stride leap, support development and lead the future policy, and
speed up the pace of construction of an innovative country. The Politecnico milano Roberto Verganti
wrote a book "the Design - Driven Innovation: changing the rules of competition by radically innovating
what things mean" , this paper discusses the Design into the economy and the policy making and system
has a huge impact. Wang xiaohong write an article about” design innovation into a global innovation the
main driver”, discusses the design innovation become the important component of the national
innovation strategy.

2 The First Exploration of the Dynamic Mechanism of Innovation
“Innovation” word was firstly proposed by the American Austrian economist Schumpeter (J.A.S
chum - Peter) in 1912 in his “economic development theory” book. The so-called innovation was “to
build a new production function” that was a kind of “new combination” which was not about production
elements and production conditions introduced into the production system. The economic development
was “to implement new combination”. He summarized the content of the innovation as the five aspects:
Firstly, using a new product , Secondly, use a new production method, namely the method which in the
manufacturing sector has not yet been through the experience verification; Third, create a new market,
that is the market which the state of a manufacturing department never entered before; Fourth, control
the new source of supply of the raw materials or semi-finished products; Fifth, implement any a kind of
new industrial organization. The innovation theory research of Schumpeter had a profound effect on the
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later enterprise innovation. Since that, almost all of the research enterprise innovation research was
implemented according to innovation theory of Schumpeter. Innovation is a series of activities from the
generation of a new idea, new technology to the prototype test, product design, trial-manufacture,
production, marketing and market. Many scholars in China from the category of the perspective of
philosophy of technology and innovation process to discuss the origin of innovation and motivation.
Also from the point of view of the relationship between the ancient times, modern times and modern
science and technology to explore two power of technological innovation – the relationship between
demand pull and technology push their origin.
such as “interaction”, “strategic integration and network” and several kinds of typical model of the
innovation process. The evolution of these process models reflected the gradually deepening
understanding of people on the nature of innovation process. Innovation includes complex social
practice activities of multistage or link. Each stage and link is intertwined, comprehensively influences
and acts, and not merely is a linear process.

3 Design Innovation into a Global Innovation the Main Driver
For the discussion of innovation power, the fundamental problem of the linear model in the
innovation stage and the upward downward phase are lack of effective communication mechanism, and
more and more scholars tend to regard the innovation process as a coupling model or link. One of the most
representatives is Wang Yaode and others who pointed out that the technological development had its
relative autonomy and defect in the in methodology of demand pull. He through the economics
investigation on the theory of economics of the demand and demand pull, to conclude that the effective
demand of the economic system to the technology was the direct motility of the technological innovation
In China, for design industry, the main body in the economic system is the large number of manufacturing
enterprises. The Harvard University professor also considered that the essential power of innovation is
supply and demand of technological knowledge. Innovation success or failure depends on whether to finish
the transformation from scientific and technological achievements to the commercial innovation.
The rule of the economy is from the perspective of the purpose and means to decide whether
continually promote technological innovation. The effectiveness of the technology lies in its economic
benefits. If the development of the technology impedes the gain of the economic benefits, so it may be
limited. In the field of economy, the interest of the people in technology is not just on the analysis of the
economic growth, that is, on the selection of optimization technology, in order to achieve a certain goal,
the entrepreneurs can make the selection in the large amounts of available technology.

One of the important ideas of the innovation theory of Schumpeter is “the main body of the
implementation of innovation activities is entrepreneur”. After defining the innovation subject, the
innovation motivation refers to those “lure” or “forced” innovation main bodies to make the innovation
factors. It is those internal factors which make the innovation becoming the internal factor of the
innovative main body. In this sense, we don't see technology thrust or market pull as innovation
motivation, but those who make a main body to find, to use the change of the innovation factors as the
innovation power. The innovation of the enterprise or the entrepreneurs of course gets the profit
opportunity.
Max Weber also said that the economic development of the rationalism depended on technology
law actors, and at the same time, it also depended on the people to adopt and accept the factors of social
norms, if the technology, economic development and spiritual and cultural tradition factors are
inconsistent, it would get the considerable hinder for growth. A new technology is a potential economic
value, until in some form to make it commercialized, it can be concretely embodied. The same
technology, adopts different ways of marketization will bring different benefits.
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At present, the innovation is implemented at any time, almost to the presence of modern technology.
Design is the key factor in the modern technology to infiltrate the social. According to the system theory
point of view, the motive force of development of the system needs to interact with the external
environment that can produce, so any system in the process of its development is inseparable from own
adjusted continuously. Technology innovation system is no exception. In a particular system of economic
and cultural background; Design becomes one of the regulating mechanism of technology system, makes
the modern technology in the most appropriate way to infiltrate in the society, through technology
integration innovation, advertising, marketing planning, exhibition, product design, constantly adjust and
correction technology system of social behavior, so that to conform to a certain age to build a social and
cultural norms. For this point, we can find examples in the history of modern design.

4 Design Innovation to Promote the Transformation and Upgrading of China's
Industry
The demand for science and technology, of course, only translating into R&D investment in science
and technology and the enterprise behavior that is practical and effective. In the process, the market
mechanism for the main body of the innovation of the enterprise, for the formation of the effective
demand of science and technology, it has an irreplaceable basic role. As the basic driving force of the
development of the enterprise, the profits could prompt companies to get rid of the old combination way,
reorganize and stronger production and the management way, namely complete the "new combination"
called by Schumpeter, so that damage the market equilibrium. At this time, due to the innovation high
profits, it leads to numerous imitators, a profit average, the market tends to balance again, waits for the
next round of innovation and imitation. But the present science and technology innovation system in
China was born in the planned economy period, and under the background of development in the
transition of the planned commodity economy to a market economy. In various scientific research
institutions set up under the planned economy system, form the two basic independent research
institutes and universities, but is divorced from scientific research institutions and enterprises, and
enterprises basically only plays the role of the producer, has not yet become a modern reform do not
have very good effect. Under the economic background of integration of government administration
with enterprise, the effective demand of market for the technology is insufficient, unilaterally push
science and technology resources to the market, the market response is slow.
Today we are still in transition process, the imperfect market mechanism and economic
development level is not high which is the important reason causing the effective demand of our
economy for the science and technology of the lack of effective demand. In the sense of enterprises to
become the main body of technological innovation, even in the last century to the early 90s, the
implementation of the research institutes for manufacturing enterprise of resources driving type, it was a
special category, the manufacture is the intermediate product, relatively low demand for design. It can
be seen from dividing the above four types of manufacturing enterprises: The design driving type
manufacturing enterprise is the direction of enterprises to develop in the world today. As a mechanism,
the embedded objects of the design should be manufacturing enterprises, for the need of the technology
driving manufacturing enterprises is the import of industrial design mechanism, to promote the
corporate transformation of the mode of economic development and to make the products on the basis of
available and easy to use the results. While processing export-driven manufacturing industry to realize
the change of revolutionary, through importing the industrial design, completely transform the
development patterns, one is to create their own brand, to change idea, to rely on accumulated strong
manufacturing capability of many years, to realize the independent innovation, to become the design
driving type manufacturing enterprise.

5 As a Mechanism of Design Driven Innovation
In the latest definition made by the International federation of industrial design (ICSID) in 2006 for
the design activities under the industrial society, it emphasizes the design focused on the tools, the
organization and logic created products, services, and systems derived by industrialization, Concluding the
extensive professional activity, product, service, graphic, interior and architecture. These activities should
be and other related professional coordination, further enhance the efficiency of the industrialized society.
Thus it can be seen that in the whole industrial system, designing a strength guiding and balancing the
forces of the various elements, its purpose and meaning commonly points to each link of industrialization
and promotion of the efficiency of the whole innovation system. At the end of 2010, the state council on
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the planning of future of the top ten industrial revitalization, clearly proposed the actively expand domestic
demand, the transformation of the mode of economic growth policies. Implementing the strategy of
innovation driven development is a systems engineering. We should deepen the reform of the science and
technology system, break all the thought of obstacle of science and technology innovation and institutional
barriers, handle the relationship between the government and market, promote science and technology and
economic and social development depth fusion, get through the channel from strong science and
technology, strong economy, strong country channel, with the release innovative reform, accelerate
establishing and perfecting the national innovation system, give full play to all sources of innovation, strive
to speed up to make the top design of innovation driven development strategic planning to reform the
resource allocation system reform of national science and technology innovation mechanism, deepen the
manufacture-learning-research cooperation, strengthen overall coordination of science and technology
innovation, speed up to establish the main body, various aspects, various organic interaction, coordination
and efficient national innovation system.
Now China implements the national innovation system which forms its particular historical
background, it also causes the research unit unable to providing the effective supply, at the same time,
the both way insufficiency of the demand of the enterprises for science and technology achievements.
This is also the crucial reason way the design innovation can not integrate into mechanism in enterprises
and national innovation system, and cannot be attached importance to even no aware of it by the mostly
research scholars and business management personnel. Because the design innovation is connected the
both, and to make the butted links of the effective demand and effective supply, in addition, no other
mechanism can be replaced it. Because innovation contains many stages or link complicated social
practice activities, various stages and links are intertwined to mutually influence and act. The industrial
design from the beginning of produce is to optimize the production relationship between each factor and
coordinates the contradiction between all social classes of work and the all professionals, various
interest groups. Through raising the efficiency, promoting economic development and meeting the
demand for the purpose of discipline, it is a kind of lateral thinking and method of system integration.
So, no matter at the enterprise level or at the industry and the national level, the embedded design
innovation mechanism is the transformation of economic growth under the China economic growth, and
the inevitable choice of national competitiveness of improving the enterprise innovation ability

6 Conclusion
As a Structural design innovation activity of the complete industrial system, its existence
significance of the design innovation activity is through the deployment and integration of the
production, distribution, sales and service section, etc of the industrialization process. The design
innovation mechanism embedded in the national and regional innovation system can alleviate the
industrialized society in the manufacturing and the audience demand and social various type of work,
and the contradiction between the various professional and various interest groups, so that with the
“production relation" role, constantly improve the reasonable matching of the various link elements in
the industrialization system, comprehensively improve the quality and efficiency of the entire region of
industrialization development. As the national and regional innovation system, the disciplines involved
in the link and design activities of the effective demand and effective supply of science and technology
of the connection enterprise are numerous. The operational function of it at present is through a series of
improvement and innovation of the mechanism of enterprise, to solve the shortage of the existing
production system, so that makes it to manufacture product and service system more suitable for the use
of the consumers. On the other hand, the design innovation activity has the integration and coordination
of all the elements for industrialized system functions, and has the positive catalytic action to solve the
process of manufacturing resources, environment, energy, and economic growth, quality of living
quality and the social employment and other problems.
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Abstract: Ideology management and discourse are naturally indivisible. Under the context of
globalization, discourse for mainstream ideology management needs to transfer and innovate.
Chinese mainstream ideology management is facing risk of differentiation from anti-Marxist ideology,
weakening of non-Marxist ideology and challenging of contemporaneous representation. This paper,
applying historical contrast method, illustrates cruxes of discourse innovation for Chinese mainstream
ideology management in terms of its inactive interaction of subjectivity, lagging integration of objects
and absent symbolization of representations. A case study of Chinese Dream then is analyzed to prove a
systematic discourse innovation for Chinese mainstream ideology management is helpful for its
consistency between politics and popularity.
Key words: Globalization; Ideology management; Discourse; Innovation

1 Introduction
As a social practice, managements in all fields have indivisible connections with their “social texts”,
namely discourses. Actually, discourses are not only the most important communication tools for
management practices, but also map and constitute social relationships and power structures between
people, thus influencing people's awareness and understanding to guide and shape behavior of
the individual, the group and the organization. This is also true with mainstream ideology management,
whose purpose is to have “fusion of horizons” (Gadamer, 1999). As “a practical sense of reality, both for
the other and one”(Marx, 1995), “diachronic ”(Saussure, 1999) mainstream ideology management and
its discourse should “transfer to the historical conditions” (Marx, 1995). Only exactly when the
mainstream ideology discourse fits the value logic, the reality demand and the expression form of
different eras, is it possible for the mainstream ideology management to realize its value of
political identity among the whole society. Hence, the social reality could be “not only reflected but also
constructed with discourse”(Fairclough,1992).
Under the context of globalization, Chinese mainstream ideology is facing new shock, recombinant,
challenge and infiltration. So far, studies of nature of globalization, relationship between globalization
and ideology, ideological strategy of western capitalism, challenges ideology facing under
globalization, ideology security under globalization and ideology strategy under globalization, etc are
carried out. In details, Bao Xinjian argued that at present the fundamental flaw of the academic
definition of globalization had not closely related with its ideological frame(Bao Xinjian, 2005).Wang
Yonggui pointed out that globalization was obviously “ideological” as it was the internationalization of
bourgeois ideology(Wang Yonggui,2005).Wang Guopei further revealed that USA and other western
countries had been used various means to infiltrate and dispel ideology and culture of China(Wang
Guopei,2005).This was previously echoed as Beck warned that one-sided emphasis on
the objective inevitability of globalization and the subjective construction of globalization was naïve for
it was possible for the non-Western world to fall into a dangerous colonial risk by a
new imperialism( Beck,1999).Therefore, Jiang Guojun reminded both “increase” and “decrease of
ideology at the era of globalization (2002) and Liao further warned” the end of ideology and “new
dogmatism”(2005). Then, how should Chinese mainstream ideology respond? Gu Jie suggested it
should first adhere to its kernel and then exchange with others to innovate itself with new contents and
forms.
Thus, it could be concluded that the studies concerning Chinese mainstream ideology are
conducted more from the macroscopic perspective than from the microscopic perspective, among them,
study of management and its mechanism is abnormally deficient. Moreover, as it is first illustrated that
mainstream ideology (as an essentially social and cultural management) and language are naturally
indivisible, study of mainstream ideology management cannot do without study of ideology discourse,
which is agreed academically as the focal point of ideology management. Along with the linguistic
turn of philosophy from the twentieth century and continuing overlapping and complex trend of social
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study, mainstream ideology management certainly should study its discourse to make it further
refined. Actually, Hou Qinhui has studied ideological discourse right, which is a touch on the
background of democracy and dialogue. However, in what systematic ways should Chinese mainstream
ideology management highlight discourse innovation under the context of globalization is still a gap in
academic researches, which is the focus of this paper.

Discourse Innovation
Globalization
2

for

Mainstream

Ideology

Management

under

What is globalization? It is the process of international integration arising from the interchange
of products, ideas, and other aspects of culture1. By its definition it could be agreed that globalization
originated from economic trade for goods between countries. Herder pointed out that
globalization reflected regional communication and exchange (Barnard cited, 2004). Then, what are the
carriers of this kind of communication and exchange? It should be first of all materials, however, it
would be actually spirits! It is more a process of control and anti-control between the parties concerned
owing to different value fields and interest demands than a process of objective and neutral interaction.
Accordingly, in this process, sovereign states and their political powers will carry out management
functions including criticism, inheritance and development with scientific management principles and
strategies in order to maximize the social uniting role of the mainstream ideology and minimize the
social separating impact of other ideologies. Of course, these management principles and strategies
adjust by times. In fact, democracy and dialogue has been embedding into the background of the times.
Thus, generally, management principles and strategies for mainstream ideology under globalization have
been more frequently macroscopic and indirect, sometimes, even intangible. The reason for such change
is that overall and long-term macroscopic management and potential and individual indirect
management are universally regarded as more acceptable and effective approach. Correspondingly,
discourse for mainstream ideology management exerts a more significant position than it was at
any one stage of history, during which the subject use linguistic tools to communicate for
some specific intentions under a certain context.
As discourse itself has some inherent elements including mainly the subject of discourse, the object
of discourse and the representation of discourse, it implies discourse transfer and innovation for
mainstream ideology management should be scientific and structural under globalization.
First of all, globalization is the process of construction among multi subjects, thus it is not a
so-called historical or objective inevitability. Sovereign state, as its mainstream ideology
manager, should on one hand adhere to its ideology kernel and on the other hand improve its extensions.
That is to say, during the process of discourse innovation for mainstream ideology , subjectivity and
inter-subjectivity should be both followed.
Secondly, globalization is the process of comprehensive communication of human life. “It is
not the consciousness which decides the life, rather it is the life which determines the consciousness”
(Marx, 2000). Based on its own historical and national situations, sovereign state should coordinate with
its own reality in the process of globalization to constantly meet living needs of people in full and
different range. Thus, more critical, explanative and influential discourse object ensures acceptance and
sympathy of mainstream ideology management.
Table 1

Discourse Transfer for Mainstream Ideology Management under Globalization
Non globalization context
Globalization context

Discourse subject

Subjectivity

Subjectivity/inter-subjectivity

Discourse object

Political logic

Realistic logic

Discourse representation

Rational with less cultural code

Emotional with more cultural code

Finally, globalization is the process of continuous transformation and innovation of discourse
representation. Under context of globalization, the mainstream ideology management should not only
concern whether its discourse is understandable for people of the country, but also it should try its best
to make its discourse acceptable for people out of the country. This implies that some common symbol
would be more sharing for discourse representation.
1

Al-Rodhan, R.F. Nayef and Gérard Stoudmann.(2006).Definitions of Globalization: A Comprehensive Overview
and a Proposed Definition. [M].
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In all, in the process of mainstream ideology management under globalization, its discourse
innovation could be only possible when subjectivity and inter-subjectivity are both highlighted as for
discourse subject, life needs are met as for discourse object and symbolization are kept as for discourse
representation. All are essential for discourse symbiosis of the mainstream ideology, on which
mainstream ideology management become effective.

3 Crux of Discourse Innovation for Mainstream Ideology under Globalization
Then, what still hinders discourse innovation for mainstream ideology under the context of
globalization as far as China is concerned?
To start with, Marxist ideology discourse is facing more complex differentiation since the end of
the cold war. Globalization is a double-edged sword for any country, especially for the developing
countries. It on one hand meets the practical demands of development of economy and society of China
and on the other hand brings values and ideologies on which capitalist nations, the origin of
globalization, develop to China. Anti- Marxist ideologies, such as western new liberalism, clash of
civilizations, new imperialism, China threat and consumerism are all dispelling subject space of Marxist
ideology discourse. Coupled with the intermediate and daily life trend of ideology development in the
world, Marxist ideology in China finds more rivals as for discourse subject is concerned.
Then, Marxist ideology discourse is facing the more subtle weakening since the founding of new
china. With the reform and open policy and the socialist market economic system, there occurs change
of social stratum structure, differentiation of social interest and pluralism of social culture. Various
non-Marxist social thoughts as new Confucianism, Neo liberalism, new conservatism, new egoism,
postmodernism, materialism, historical nihilism are falling and emerging in an endless stream. Marxist
mainstream ideology, however, keeps its macroscopic perspective than civilian narration as far as its
discourse object is concerned. Discourse far away from life and reality results in “absent of theory”.
Marxist ideology in China finds less criticism of reality as far as its discourse object is concerned.
Finally, Marxist ideology discourse is facing the deeper micromation since the era of Network.
Globalization, along with the revolution of science and technology, results in the coming of microera in
which people are compelled to change their thinking of life and attitudes towards the whole society. As
for mainstream ideology discourse, what is popular is not any long something political and serious,
rather, something living and figurative become the first choice of its discourse representation. If the
mainstream ideology discourse in China keeps its historical austere representation, it will be unable to
convey a warm and emotional awareness, which will result in unsatisfactory discourse representation.

4 Routes of Discourse Innovation for Mainstream Ideology under Globalization:
A Case Study of Chinese Dream
As it is so far analyzed, Chinese mainstream ideology discourse, facing differentiation from
anti-Marxist ideology, weakening of non-Marxist ideology and some dispel from austere representation,
is troubled with who says, to whom it says, what to say and how to say under globalization, which calls
for discourse innovation. Habermas argued that “a communicative, successful speech act, in addition to
understandable linguistic expressions, also asks the participants to understand the communication
process which requires the equal importance of three validity dimensions, which are normative
rightness (WE), theoretical truth (IT) and expressive or subjective truthfulness (I)”(Habermas,2004).
Certainly, these validity dimensions should be related to one another and understood as complementary
pieces in a broader conception of rationality. As one of the major contributions of Habermas,
communicative rationality is indicative for discourse innovation for Chinese mainstream ideology
management by offering it with a new frame of routes.
To illustrate the routes, this paper as follows will take Chinese Dream as the case study of such
discourse innovation. On November 29, 2012, the general secretary of the CPC Central Committee, Xi
Jinping delivered an important speech from which he pointed out that the implementation of national
rejuvenation of the Chinese nation is the greatest modern Chinese Dream when the new central
collective leadership visited the “revival” exhibition in the National Museum. Since then “Chinese
Dream” has been one of the dominant and popular mainstream discourses in China.
4.1 Unity between nationality and cosmopolitism (We)
As a systematic theory, ideology consists of various levels, among them, the mainstream ideology
is the balance between core ideological and universal ideology. Under globalization, Chinese
mainstream ideology must follow unity of nationality and cosmopolitism to satisfy the balance between
subjectivity and inter-subjectivity, namely first validity of normative rightness(we). That is to
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say Chinese mainstream ideology management should on the one hand hold fast to discourse right
of Marxist ideology and on the other hand integrate and absorb what is sensible in foreign ideologies
with an open mind and rational criticism to realize symbiosis between ideological discourses.
Chinese Dream is delivered at the “revival” exhibition, which implies that kernel of Chinese Dream
is first historical and national. Evidences in Chinese history and reality of Chinese development prove
implementation of national rejuvenation of the Chinese nation is only possible when Marxism, which
keeps up with the times, functions as the mainstream ideology. This obviously indicated that Marxist
ideology should be kept as the leading ideology for China. When the nationality is indicated,
subjectivity of the mainstream discourse is highlighted. At the same time, as a similar concept, Chinese
Dream shares itself with European Dream and American Dream. Inevitably, Chinese Dream involves
individuality as the mainstream ideology for China. However, similarity between the discourse subjects,
namely dreams, helps people in other world share charm of Chinese Dream. Interaction from
inter-subjectivity builds a bridge of understanding.
4.2 Unity between politics and life (IT)
As a kind of abstract theory, ideology always points to the reality. To truly master the discourse
right, discourse object for mainstream ideology must reflect the wishes and the requirements of the
majority to mobilize all positive factors, targeting a kind of social identification and harboring social
contradictions. Marxist doctrine originated from and rooted in life. In German Ideology Marx and
Engels illustrated that “our starting point was a person engaged in real activity, from which the ideology
of life was reflected and responded”(Marx and Engels, 1995). Under the context of globalization, China
is obviously transforming from a political society to a civil society. Most probably it does not actually
happen when one tries to control the awakening 'real man 'with the 'political man'. Not only cannot it
realize the function of the mainstream ideology management, but also it will lose the
understanding, recognition and practice from people because of the neglect of human value and respect
for individuality. Only when Marxist ideology truly face the reality and change today could its discourse
be recognized and accepted with the theoretical truth (IT) which true Marxism has been always
enjoying
When it still holds fast to Marxist essence, Chinese Dream transfers its discourse object brightly,
which offers practical significance for all the Chinese. As the connotations of Chinese Dream(to purse
the powerful country, the vigorous nation and the happy people) indicates that Chinese mainstream
ideology faces more up to the missing dimension of life as it contrarily focused on the dimension of
politics and history since the founding of People’s Republic of China. Chinese dream regards life
happiness as one of its core values, for which economy, politics, culture, society and ecology are driven.
This indicates the mainstream ideology management is of clear, perceivable and objectively measurable
aim. Chinese Dream is not the end of Marxist ideology. Contrarily, it is the realization of Marxist
ideology with Chinese characteristics.
4. 3 Unity between grand narration and symbolic representation (I)
The essence of ideology is always speaking. At the era of globalization, social differences and
cultural diversities make it impossible for the mainstream ideology management to realize its role
simply by relying on top-down political authority. What would be more relied on would be discourse
permeation based on unity between grand narration and symbolic representation. As the grand
narrative has great historical reality for its huge system, it is a pursuit of integrity and objectivity,
which in practice tends to be deliberately enlarged with its political connotation and ultimate
pursuit, leading the ideological discourse become the abstract concepts. So it must have the aid of
symbolic representation to complete expressive or subjective truthfulness (T). Studies have shown that
semiotics can make or break a brand. Culture codes strongly represent what a population likes or
dislikes, especially internationally. When discourse barriers between political ideas and popular
expressions are cleared, the mainstream ideology management wins understanding and support from
people with its own “cultural symbols”.
Chinese Dream has "dream" as its cultural symbol for the mainstream ideology discourse under the
context of globalization. The kernel thus becomes figurative and personal. At the micro-era, construction
and interpretation of Chinese Dream presents itself with the endless possibility of personality. At the
same time, owing to the fact that the nonverbal factors also play very important roles in the mainstream
ideology discourse, Chinese Dream conveys warm and positive emotion, which helps different discourse
subjects mutually understand each other. The “Dream” is not something far away, on the contrary, it
indicates the ultimate vision of the mainstream ideology.
Thus, it can be demonstrated that in the construction of “Chinese Dream”, three validity
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dimensions by Habermas are perfectly echoed as follows, which helps realization of Chinese
mainstream ideology management based on discourse innovation.
Unity Between
Nationality and Cosmopolitism
(We)

Figure 1

UnUnity Between
Politics and Life
(IT)

Unity Between
Grand Narration and Symbolic
Representation (I)

Routes of Discourse Innovation for Chinese Mainstream Ideology Management under
Globalization

5 Conclusion
The essence of mainstream ideology management is a dynamic process of understanding and
sympathy, which needs discourse innovation. Under the context of globalization, discourse for Chinese
mainstream ideology management faces inactive interaction of subjectivity, lagging integration of
objects and absent symbolization of representations, which hinders the realization of the function and
purpose of the mainstream ideology management. To overcome them, the key lies in transfer from
introducing innovation to internal integration. Chinese Dream gets through the hidden barriers between
Marxist ideology and other ideologies, politics and life, ration and emotion, thus enriching theoretical
and practical development of discourse for Chinese mainstream ideology management. In the future
study, scientific discourse for Chinese mainstream ideology management still faces a long way to go in
terms of its subject awareness, object criticism and representation richness.
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Abstract: Marine major belongs to tough specialties, training high-quality seafarers for ocean, coastal
and inland water transportation aiming at outstanding navigational talents cultivation. These years,
marine professionalism has been highly concerned. As a marine power with nearly a million seafarers
and tens of navigational colleges or universities, marine professionalism is still unsatisfactory, esp.
seafarer’s job burnout phenomenon, mainly reflected in passive psychology along with low profession
acceptance sense, inadequate contract spirit, inadequate professional competency, etc. Psychological
Capital Intervention (CPI) helps to develop marine major students’ psychological capital, namely, four
dimensions—self—efficacy, optimism, hope and resilience proposed by Luthans, and thus effectively
intervene, reduce and even remove job burnout. This paper tries to analyze the expressive forms and
causes, depict PCI and job burnout, and explore guidance strategies intervening marine job burnout.
Key words: Psychological Capital Intervention; Marine Major; Job burnout; Guidance Strategy

1 Introduction
Since American Clinical psychologist Freudenberger(1974) putting forward its concept, job
burnout has aroused wide attention in enterprises and scholars. Marine major belongs to tough
specialties, training high-quality seafarers for ocean, coastal and inland water transportation aiming at
outstanding navigational talents cultivation. Because of professional distinctiveness and high
professional requirements, seafarers undergo heavy professional pressure, thus more easily resulting in
job burnout compared with other occupations. So developing marine major students’ psychological
capital seems more important under the influence of job burnout. PCI helps create positive psychology,
intervening, reducing, even removing job burnout. Therefore, this paper tries to analyze the expressive
forms and causes, depict PCI and job burnout, and explore guidance strategies intervening marine job
burnout.
To date, little concern has been attached to marine major students’ job burnout phenomenon.
Related studies are as follows:1)The concept of job burnout. Freudenberger(1974) initially proposed the
notion--job burnout ， defined as a kind of job failure, and exhausted status. Successively, other
researchers put forward various views.（Bian et al, 2003）2、The construct of job burnout. Single
dimension view (Pines et al, 1993; Bian et al, 2003; Luthans, 2008)and multidimensional model of
burnout（Maslach,1993;Maslach & Jackson, 1981）3、The measure of job burnout. The measuring scales
includes Bournout Measures, Shirom-Melamed Burnout Model, Maslach Bunout Inventory, Oldenburg
Burnout Inventory.(Zhang, 2011) 2、Job burnout in different occupations. such as job burnout in college
teachers. (Zhang et al, 2003;Xu et al, 2005；Blix et al, 1994；Lv,2005) job burnout in health care
providers.（Niu, 2012; Zhang, 2013; Lu, 2012）

2 The Expressive Forms and Causes for Marine Major Students’ Job Burnout
Marine major is a particular major, enjoying distinctiveness in students’ sources, major settings,
industry qualities, management modes, and employment channels, which improves the requirements of
marine professionalism. Under this circumstance, seafarers undergo heavy work pressure, more likely to
generate passive psychology, thus creating job burnout.
The expressive forms of marine job burnout are as follows. 1) low profession acceptance sense.
Ship is a “floating territory”, which requires seafarer high political responsibility. Meanwhile, in a ship’s
closed area, seafarer should face the challenge of tough weather and sea condition. Tough working
environment with physical and psychological challenges result in low sense of acceptance and affiliation.
Students are unwilling to become a seafarer, or likely to quit the job after short-time profession
experience. 2) inadequate contract spirit. Compared with other majors, professionalism is not stable for
marine major students. Besides, dedication spirit is rather low, with a inclination of changing to work
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ashore. 3）inadequate professional competency. Marine major students’ comprehensive capabilities, esp.
psychological endurance, hard-working and hardship-bearing, compliance consciousness are inadequate.
Although professional skills may be trained through learning, integrated competence is subject to
individual exercising and mentality adjustment.
The causes for marine job burnout are mainly as follows. 1) Navigational industry needs high
professionalism. Marine major enjoys particularities, such as internationalism, national defense, law
normalization, and post competency, training students according to STCW 78/10 conventions and
navigational quality management system, which not only requires industry qualifications but also higher
demands for integrated competence, such as, familiarizing marine culture, international marine
regulations, customs and manners, good reactive ability, communicative ability, lifesaving ability, etc. 2)
Marine profession belongs to tough industry. With closed working environment, complicated ocean
circumstances, seafarer faces great challenge both physically and psychologically. Besides, Ship is
isolated from common society. It’s likely to generate a lack of self identity acceptance, depersonalization,
psychological imbalance, thus creating job burnout. 3) Miscellaneous causes such as family, income,
interpersonal communication, social role, etc. Being a seafarer need leaving home often and long time.
Seafarer can’t take good care of their families, which is likely to affect family stability. Besides, income
varies for different companies, occupations, industry profits and aboard or not. Thirdly, ship staff is
stable and fixed in number. Seafarer has little opportunities to communicate with outside world, and
there’s no obvious division between work and life. So, seafarer feels heavy work pressure and lonely
always, suffering psychological fragility, which leads to job burnout.

3 PCI and Job Burnout
In 2002, the president of the American Psychological Association (APA) and a well-known
research psychologist, Martin Seligman, initially put forward “psychological capital” concept, greatly
promoting related research around human resources management and psychological study circle.
Luthans (2002a, 2002b) extended the seminal work in positive psychology to the work place and called
it positive organizational behaviour or POB. Psychological capital with components of hope,
self-efficacy, optimism, and resiliency has recently emerged as a core construct in taking positive
psychology to the workplace.
Among the studies, Luthans et al proposed PCI in 2005, expecting a effective intervention to
employee’s psychological capital through a series of methods, in order to improve employee’s
psychological capital stock and quality and create positive effect, so as to increase an organization’s
performance. (Wang & Zhu, 2007).
Developing contents

Likely results
(Psychological capital)

Results

Aim and path design
Overcome obstacle
Hope
Establish self-efficacy/self-confidence
Establish active anticipation

Optimism

Experience success

Work
performanc
e/Work
satisfaction

Self-efficacy/Confidenc

Persuade and motivate
Increase resource and avoid risk

Resilience

Process intervention
Figure 1

Influential Impact of Psychological Capital Intervention

At the individual level, psychological capital is a psychological resource that may fuel growth and
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performance. At the organizational level, similar to human and social capital, psychological capital may
provide leverage, return on investment, and competitive advantage through improved employee
performance. Therefore, PCI is a useful tool to intervene, develop and manage an individual’s
psychology capital, thus inspiring upward motivation to gain a competitive advantage.
Job burnout has long been recognized as an occupational hazard for various people-oriented
professions, such as human services, education, and health care. Although burnout was initially a very
slippery concept—there was no standard definition of it, it’s key characteristics are an overwhelming
exhaustion; feelings of frustration, anger, and cynicism; and a sense of ineffectiveness and failure. Job
burnout is very much a product of the situational context, not to mention individual factors. Maslach &
Jackson (1981) proposed a multidimensional model of burnout, in which it is defined as a psychological
syndrome of emotional exhaustion, depersonalization, and reduced personal accomplishment.
Therefore, PCI and job burnout are negative correlated. With PCI components increasing, the
probability of job burnout will decrease. To establish the four dimensions of psychological capital,
namely hope, optimism, self-efficacy or confidence, and resilience, is certain to help an individual
intervene, reduce, even remove job burnout.

4 Guidance Strategies for Reducing Marine Job Burnout based on PCI
4.1 Realize self-efficacy, and upgrade marine professionalism.
Self-efficacy refers to self-confidence of an individual fulfilling a task or work with his knowledge
and skill. Generally speaking, success experiences and inspiration will enhance sense of self-efficacy.
Marine professionalism, including professional skills and comprehensive capabilities, helps marine
major students adapt to occupation requirements, and avoid job burnout.
4.2 Create optimistic mentality, and improve marine physical and psychological qualities.
Create optimistic mentality is of great importance. Longing for goodness in work and life, and
improve physical and psychological qualities so as to meet occupational requirements and challenges.
4.3 Set goal and be hopeful, and improve marine professional acceptance.
It’s necessary to set goal for personal growth, and always be hopeful. Do the best in work bypath
design and overcoming difficulties, gradually accept and dedicate yourself to marine career.
4.4 Improve resilience, and regain marine career pursuit.
Through increasing source and avoiding risk, an individual learns form setback and improve
resilience, which will help regain faith and pursuit for marine career.

5 Conclusions
It may be found that PCI is negative correlated with job burnout. PCI is a effective tool for curing
marine job burnout, which plays an active role in marine professionalism training. Firstly, this paper
tries to apply PCI into job burnout, and provides a solution. Secondly, this paper analyses marine major
students’ job burnout as a research reference for marine professionalism training. Certainly, this paper
has its disadvantages, mainly including 1) lack of quantitative data analysis; 2)need multi perspectives,
more systematic and scientific research in marine job burnout.
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Abstract: With the rapid development of information technology in education, teaching modes of
college English writing are accordingly drastic change. This paper utilizes synergistic theory to
construct synergic writing teaching method so that college English writing teaching can keep pace with
the need of modernization teaching method, which is extremely valuable for college English writing
teaching both in practice and theory. And then an investigation is made on the practice of applying
synergistic learning theory in order to validate feasibility of the innovative writing teaching of college
English.
Key words: Writing; College English; Synergistic Learning; Teaching Innovation
1 Introduction

According to College English Curriculum Requirements issued in 2007[1], the teaching objective of
college English is to foster the students' comprehensive English abilities, especially listening and
speaking in order to communicate with the others efficiently in English in the future study, work and
social activities, at the same time to improve their ability of autonomous learning and the comprehensive
cultural quality, to meet the need of social development in our country and international communication.
In terms of above mentioned requirements, most universities began to implement college English
teaching reform.
The traditional teaching theory views learners as passive recipients of information. Two approaches
are commonly adopted by teachers of writing, one is product-focused approach and the other is
process-focused approach. In the traditional approaches, there are some disadvantages. For instance, in
product-focused approach, English writing starts from the sentence to paragraph and then to discourse,
concentrating only on the outcome of writing. While the process-focused approach pays attention to the
writing process, it neglects the grammar and some other factors in English writing. As it is mentioned
above, we hope to seek for the new approach to improve the writing proficiency and writing
performance for students.
At present, the comprehensive and systematic impact of the rapid development of information
technology gives rise to a profound teaching reform-education informatization[2]. Significant feature of
education informatization is multimedia teaching materials, resources globalization, autonomy learning,
task cooperation, environmental virtualization and management automation.
Taking advantage of informazation, information transmission channels without resistance and
multimedia data contain knowledge make it more convenient to acquire knowledge, meanwhile,
education activities become more open and more complicated. Taking advantage of information
technology to support for autonomous learning has become an inevitable trend due to the fact that

education is more and more based on open learning which is self-conscious and initiative. In this
situation, collaboration and interaction between students and teachers become the main way of
learning in class and students, teachers and teaching contents are a whole with the support of
information technology. However, emphasized too much on autonomous-open learning mode in
class will led to negative influence to the realization of teaching aim, because more individual
freedom means lacking of necessary sharing, interaction and collaboration, which make the group
an dissipative structure of disorder. Therefore, “autonomy” needs “coordination” and “coordination” is
based on the “autonomy”. They are inseparable. Synergistic learning as a new learning paradigm[3]
which is different from the previous learning activities that are divided into individual learning and
group learning, it is an integration of these two learning patterns. According to Marion William &
Robert L. Burden, there are four interactional factors: teacher, student, task and context.
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2 Writing Learning on the Basis of Synergistic Theory
Synergistic Learning proposed by scholars is completely a new teaching mode that rises
progressively in the field of teaching in recent years and it is closely related With German scientists H.
Haken’s synergetics[4]. As a new framework of learning technology system as shown in Figure 1,
learning is an interactive and complementary way to get individual and group learning performance in
learning community such as groups. In the new learning environment created by modern information
technology, synergistic learning emphasizes the high level coordination of the man-machine
-environment system, the formation of “learning field” with multiple synergies includes learning
resources environment and the study group, study group students and teachers, teacher and student
individual and group. In this “learning field”, the coordination effect of complementary and cooperation
between individuals is formed as the group study for a common goal. The core of synergistic learning is
making students accomplish a mutual goal via group work. The learners’ construction of knowledge is
gradually formed in competition, communication, coordination and cooperation with their partners.
The roles of students and teachers were changed in the synergetic learning environment and
teaching idea changed from the teacher centered to the student centered naturally.

Figure 1

Synergetic Learning Scheme

The concept of cooperative learning has been accepted by most people, but the concept of
synergetic learning is still vague in today's education. Many scholars translate cooperative learning into
synergetic learning or confuse them with each other. In fact, there are difference in both hyponymy and
essential. Jiang Weihua confirmed the difference between them and pointed out that cooperative learning
tended to share out of the work, finished it independently, lacking of interaction and communication
between each other; Synergetic learning focus on performing the duties of themselves, finish
collaboratively, sharing some resources and achievements; Synergetic learning with self-organizing
motion form prefer interaction and complementary. Emphasizing targets is that they share in common
and all of them belong to the scope that individual study or work in collective activity. In addition,
they're applicable for group activities that contain two or more people. Synergetic learning that contains
the cooperative learning is a dynamic concept of open system under the condition of informization.
Generally speaking, the synergetic learning consists of five aspects: synergetic learning mode,
synergetic learning platform, synergetic learning tools, synergetic learning resources and synergetic
learning partners.

3 The Practice of Synergetic Learning Theory in College English Writing Teaching
Taking the student as the main body, coordinated team as the organizational form, cultivating
communicative ability as the purpose of synergetic learning, synergetic learning is a new teaching form
which is very applicable for college English writing teaching. In this circumstance, the teacher plays as a
planner of teaching process, inspiratory, and a guider and collaborator of students. According to the
steps of synergetic learning, the author integrate the five basic elements of synergetic learning in college
English teaching process, in the first year of college students’ English writing teaching and steps
designed are as follows:
According to the topic of units, teachers define synergetic learning common goal which provides a
focal point, can motivate students for creative learning. Based on factors such as students' English level
and personalities, cooperative learning group is established. A group leader who is conscientious and has
strong organizational capability is elected democratically to lead synergetic learning activities. In
addition, for the purpose of validating the effectiveness of the proposed method, we also schedule a
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series of examination scheme as listed in Table 1.
Table 1 The Scheme of Examination Scheme
Plans

How have I performed my
plans(ABCDE)

Achievements

Problems

Week1
Week2
......

Synergetic learning mode of English Writing group is a kind of face-to-face interactions using
English in which students communicate as a team. After negotiation, the activity form and theme is
determined by group leader according to the hobby and English level of group member. This learning
mode creates an interaction environment of English communication through group activities which help
students practice English after class actively. It also can enforce the effect of writing English output
compared with Man-machine interactive learning model.
Create active, relaxed and synergetic learning environment. Humanistic education experts Carl
Rogers points out that “A sincere respect and trust relationship between teachers and students and a
harmonious, safe classroom atmosphere are needed in successful teaching.” [5] Relationship with trust,
harmonious between teachers and students is the premise of activating classroom atmosphere of
synergetic learning of college English teaching. Only when students are fully respected and trusted in
class, the students will be active and have the nerve to write.
Under this learning mode, the content of English writing learning can be got from internet which means
it is not limited by the text. But it also means students should be well prepared by accumulating enough
information.
In order to adopt flexible ways of learning activities, in synergetic teaching activities, how to
stimulate learning motivation to let the students learning in the inquiry is very important. Interest is the
beginning of students' cognitive drive, by encouraging students to search all kinds of information related
to the topic through the network can make the students learn actively due to personal need.
To carry out synergetic learning under the guidance of teachers, cooperative learning taken tasks as the
basic point, internet as a resource, group as the basic unit make students participate in equally, inspired
by each other, complete the task together. Meantime, the teacher should tour the performance of every
group; lead them to ask questions for each other and give some essential guide; encourage those not
talkative to participate in speech; grasp and adjust the teaching flexibly.
For the purpose of conducting learning evaluation, procedural evaluation such as interactive
activities in the learning process should be focused. Evaluation is no longer limited to the individual
assessment of teacher to students, but also contains evaluation between students as well as students
themselves, which is an overall evaluation of synergetic learning method, learning process and learning
strategies.
Besides the formative evaluation from students themselves, group leader and teacher, the
evaluation can also choose the summative evaluation form such as reporting study status to the teacher
in English. The teacher should offer a comprehensive evaluation to the students’ English writing group
according to the formative evaluation and summative evaluation. Through paper reports, conclusions,
the quiz and multimedia technologies, Synergetic learning of can be evaluated in multi-dimensional. An
effective self-regulated evaluation mechanism has a backwash effect for self-regulated learning of
writing English.
Based on the mode of synergetic learning of English writing group we built before, students of a
natural class have been chosen as test subject. Since the time of group activities can be determined
easily in this way. Four groups (maximum of 5 people of each) have been built. This research lasts for
3months (from March.1 to June.1). The time and the place are determined by the groups. English
writing group learning activities should be organized not less than once a week and each time many to
50 minutes. Group activities take a kind of main form at a time and everyone should be attend. The
process of activities is better to be kept on file. Though these files, teacher can analyze the problems and
improvement of the students which will be fed back to group leader in time. After the activities, through
interview and questionnaire survey, the teacher can get an impression of the implementation of
synergetic learning of English writing group mode.
In order to ensure that every student have enough opportunity to express self-himself, team
members are voluntary. The maximum number of each group is 5. Since the attendance of teacher will
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increase the students' anxiety, teacher will not take part in group activities directly.

4 Conclusion
After the 3 month activities of synergetic learning of English writing group, we can get some
enlightenment from the interview and questionnaire survey as follows.
Synergetic learning of groups must be based on their own input and driven by interactive output of
group members. Individual input-learning of group members is the key of the activities as it is the
basement of output of self-regulated learning of groups. Students will find enough files to make sure
that their performance will be excellent in group activities. And driven by output and under the affection
of fed back, students will retrospect their English writing learning strategies and solve this by
themselves actively.
The character of group members has a great influence on the learning effect. Team leader should
have appeal to get everyone together and determine the form and content of the activities. There are 3
principles a success team needed.1)In the form of men and women, the enthusiasm of participation can
be improved.2) the existence of a member with high level English abilities can ensure the activities
carry out smoothly when the team meet with difficulties.3)students who has the characteristics of humor
can light the atmosphere and this is very important for reducing the students' anxiety and express
themselves better in English.
Through negotiations, synergetic learning mode of groups can improve students’ verbal
competence and learning abilities. Students using proper strategies such as” indirect approach” can
communicate smoothly which is proved by questionnaire. After taking part in the synergetic learning
activities of English writing group, the tension of writing English has been reduced, the confidence and
interest improved and self-regulated learning ability has also been improved.
Synergetic learning mode of English writing teaching is fully embedded the teaching idea that
student as subject and teacher as guider. In practice of English writing teaching in the first year proves
that using the method of synergetic learning means a lot to college English writing teaching through
which the comprehensive quality of students' writing English can be trained and improved in multiple
perspectives that include team spirit and team consciousness, ability of using advanced and scientific
means to acquire knowledge, ability of applying theory according to reality, spirit of innovation etc.
Compared with the other class that didn't implement synergetic learning method, the performance of
learning enthusiasm, communication ability and confidence to write is better in class.
But the synergetic learning is still in practice exploration so far. Some problems also exist in
applying synergetic learning theory in college English writing teaching such as lack of independence in
the group, the learner’s personality and the synergetic learning may not match each other. And expected
effect may be weakened due to excessive use of Chinese. To study and solve these problems, teachers
and students should work together in teaching practice.
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Abstract: Enterprise Competitive Intelligence emerged in 1980s in the United States. As Society of
Competitive Intelligence Professional, SCIP was founded in the States in 1986, many companies in the
United States, Japan and European countries all began to pay attention to Competitive Intelligence and
built their own Competition Intelligence Systems. In China, Society of Competitive Intelligence of
China (SCIC) was founded in April 1995, which indicated that the competitive intelligence profession of
China had entered the stage of organized development. By adopting the methods of document content
analysis and internet investigation, this paper proposes that University libraries should provide
competitive intelligence service for companies. It contends that under the environment of rapid
development of marketing economy and strong demand of competitive intelligence from enterprises in
China, University libraries should make full use of its conditions and advantages in resources,
equipments, talents and experience to provide CI service to enterprises. Was and strategies for
University libraries to conduct CI service have also been suggested. The paper concludes that for
University libraries to provide CI service to enterprises not only offers development space for University
libraries in CI markets, but also promotes resource reorganization and optimization for enterprises. It is
therefore mutual beneficial for the development of both University libraries and enterprises.
Key words: University Library; Competitive Intelligence; Enterprises; Information Service;
Competitive Power

1 Introduction
As a new thing, Company Competitive Intelligence emerged in the 1920s in the United States. In
1986, Society of Competitive Intelligence Professional, SCIP was founded with a mission to strengthen
the advantages in competitive intelligence production and transmission of the competitive intelligence
professionals. Soon after, many companies in the United States, Japan and European countries all began
to pay attention to Competitive Intelligence and built their own Competition Intelligence Systems. In
China, Society of Competitive Intelligence of China (SCIC) was founded in April 1995, which indicated
that the competitive intelligence profession of China had entered the stage of organized development. In
practical operation, famous companies such as Bao Steel, Changhong, Haier all established their own
Competitive Intelligence Offices to provide positive intelligence support for the growth of the
companies.
According to research documents of overseas, University libraries in western countries started to
provide CI service much earlier, accumulating rich practical experience. According many foreign
scholars, faced by the market challenges, University libraries should conduct collaborative digital
reference consulting service together with other information service institutes; also they should integrate
resources on how to better design the websites of libraries so as to provide convenient access for
enterprises. Many foreign scholars also agree that it is a win-win cooperation for University libraries to
provide CI service for enterprises. University libraries should innovate in CI service model, measures
and strategies.
There are many Chinese scholars doing research on University libraries to provide CI service，Lin
Fang thought University libraries could provide documentary information, market research, consulting
and policy tendency to companies; Chen Ping (2001) contends that University libraries have stable
information resources, high quality talents and advanced equipments and makes conclusions on aspects
of contents of CI service provided by University libraries, advantages, models and measures of CI
services. Sha Shuxin (2003) proposes that University libraries should make full use of their advantages
to become the major professional provider of CI service for enterprises focusing on discussing status
quo and advantages of libraries, CI and ways to a mutual beneficiary cooperation between University
libraries and enterprises. Han Jun (2007) puts emphasis on analyzing the validity and processes for
University libraries to provide CI service for enterprises. Yu Minjie, Feng Dongzhu (2011) demonstrates
the methods for research-focused University libraries to provide CI service products based on PKI
analysis of patented maps.
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As China’s marketing and economy develops rapidly, the companies have an increasing demand of
competitive intelligence. Under this situation, as the documents and intelligence center of Universities,
libraries are expected to cater to this demand by providing consulting services to companies concerning
competitive intelligence. This new mission of University libraries not only puts them in advantageous
positions, but also improves the social and economic efficiency of University libraries.

2 Definition and Function of Competitive Intelligence
2.1 Definition
Competitive intelligence is a series of activities including defining, gathering, analyzing, and
distributing intelligence about products, customers, competitors, individuals, concepts, information,
ideas or data needed to support executives and managers in making strategic decisions for an
organization. Competitive Intelligence can include competitor analysis, knowledge management, market
research and business strategy and business research. Competitive Intelligence has the characteristics of
non-material, valuable, social, cooperative, timely, specialized, countering, intelligent and of a long term.
Enterprise competitive intelligence includes three elements of competitors, competitive environment and
competitive strategy, structure of enterprise competitive intelligence three elements as shown in figure.

Figure 1

Enterprise Intelligence Competition Three Elements

2.2 Function
2.2.1 Risk Warning
Competitive Intelligence can help companies to estimate the possible risks and crisis in the market,
so as to take preventing actions, making strategies to avoid the possible threat to the companies and to
succeed in competitions and challenges.
2.2.2 Supporting Decision Making
Competitive Intelligence can contribute to successful decision making by providing high quality
information service for the decision makers.
2.2.3 Learning Tools
Competitive Intelligence can help companies to acquire new ideas and management methods in the
new business fields by providing references and experiences of competitors. At the same time,
Competitive Intelligence can help make entrepreneurs more reasonable and wise by learning
competitive intelligence.

3 Qualities and Advantages of University Libraries to Start Competitive
Intelligence Service
Compared with public libraries and other information service institutes, University libraries enjoy
qualities and advantages in resources, equipments, staff and experience.
3.1 Advantage in information resources
As internet and computer technology develops, University libraries not only have abundant real
library resource, but also lots of virtual resources. Real library resources include traditional paper
documents, electronic resources and various Databases. Virtual resources include external electronic
resources via internet covering a wide range of scientific areas of both natural science and social science
with high systematic, consistency and completion. These conditions set up a solid foundation for
University libraries in providing competitive intelligence service.
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3.2 Advantage in talented staff
The key to competitive intelligence is talents. University libraries are places where talents gather:
talents in book intelligence, foreign languages, computer and other professionals. In addition, University
libraries usually have offices specializing in intelligence service. After many years’ experience, the team
has accumulated professional abilities in information collection, sorting, and analysis. They can also
give excellent integration, analysis and judgment on the information. What’s more, there are specialists
in all subject areas in Universities. They can easily exchange information with libraries and help to solve
problems in competitive intelligence. They are therefore the strong backup of libraries in providing
competitive intelligence service.
3.3 Advantage in data mining technology
In recent years, as supporting institute in teaching and scientific research information of
Universities, University libraries have been equipped with modern information devices, with their own
network system and database, connected to internet via campus network. In this way, modern
intelligence technology such as database, human intelligence are utilized to collect, conduct data mining
and joint analysis by University libraries to provide competitive intelligence service.
3.4 Image of justice of university libraries in providing competitive intelligence
For the competing enterprises, University libraries are the third parties without direct benefits or loss
related to enterprise competition. From this point of view, University libraries can take an objective and
just position to collect, sort, proceed and analyze competitive intelligence, arriving at more objective,
accurate and reliable conclusions.

4 Methods and Strategies for University Libraries to Provide Competitive
Intelligence Service
4.1 Building strong team in business competitive intelligence with high awareness of competitive
intelligence
In catering to modern higher education development, University libraries have to provide multiple
services focusing not only on providing documents and resources for University teachers and students,
but also on providing efficient and convenient information consulting service to the public and
enterprises. Therefore, University libraries have to change their ways of thinking to adapt to this new
role by providing timely information on latest competitive environment and competitors according to
demand of users.
Since there are many departments in a library, it’s impossible to involve every staff in competitive
intelligence service. Department specializing in providing competitive intelligence service has to be
established by selecting library staff highly qualified in competitive intelligence service. Professors in
competitive intelligence should be employed to work as councilors and the department should contact
enterprises proactively so as to provide tailor-made competitive intelligence service for enterprises.
4.2 Promotion and training in competitive intelligence
Promotion of competitive intelligence should be conducted in Universities by holding CI special
report to teachers and students. For promotions in enterprises, alumni networks can be reached to
promote in related enterprises.
In technique training, University libraries should conduct all inclusive competitive intelligence
training and education among staffs. At the same time, staff of Department of competitive intelligence
should organize CI training among enterprise employees to cultivate awareness of CI and to improve
their abilities in information collecting, sorting and utilizing via modern technologies so as to protect the
company’s confidential information and collect intelligence on business competition in the process of
production and sales.
4.3 Proactively collect demand from enterprises on CI, establish individualized data base and
service platform for enterprises
University libraries should take initiative to contact enterprises and find out their demand on CI,
for example, searching information on local enterprise development, market competition, technological
exhibition, and online CI consulting, CI data base. University libraries can also establish individualized
subject data base by searching related information on the internet to provide specialized data base for
enterprises.
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Figure 2

Library Service Platform for the Enterprise Competition Intelligence

4.4 University libraries and enterprises form long-term cooperation
Providing CI service to enterprises forms a vast platform for University libraries to play the role of
information center. On the other hand, the CI service also helps improve the competitiveness of
enterprises. Enterprises cooperate with University libraries based on equal cooperation and shared
benefits. This complementary partnership can amass stronger wisdom and competency, and form the
strength of teamwork so as to build up competitive advantages in the industry. In conclusion, University
libraries should proactively strengthen connections with all social parties and peers in CI industry in
order to maximize the directing function of CI.

5 Conclusion
With the development of social economy, social competition increasingly fierce, the enterprise to
survive in society is the key to the development of the master all kinds of relevant information and thus
making the correct strategy and tactics, the development of enterprise competitive intelligence service
for information service institutions in Library and information research institutions has brought a good
opportunity. Through this discussion and study, the author believes that as the academic information
center, library, has a wealth of information resources, the information service of advanced technology
and equipment, professional information service personnel, and has accumulated rich experience and
good social image and reputation in the long information consulting and services, should seize the
opportunity, to break the traditional the service mode, expand service areas, providing competitive
intelligence services required for the enterprise, not only to the University Library in the competition in
the market environment provides a broader space for survival and development, but also provide a
credible and reliable information consultation mechanism for the development of enterprises, to promote
the optimal allocation of resources, to play a positive role to provide enterprise market competitiveness,
so as to achieve a win-win situation, promote common development.
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Abstract: This paper presents a review of NGOs working for rural poverty alleviation in Pakistan and
current situation of Pakistan particularly in rural context. The research has been conducted using
qualitative method. The findings of research show that condition of poor has not been much improved
across the country particularly in rural areas of Pakistan. The study is of good value as there are number
of controversies among different stakeholders including government regarding NGOs while NGOs
claim total success in their work areas particularly rural areas. The study will suggest further research on
testing such claims made by NGOs.
Key words: Pakistan; Rural poverty; NGOs; Government agencies

1 Introduction
The role of education can’t be something that can be ignored in social and economic development
of any society. Adequate provision of education to people of a society can result in raise of income
elevation of quality of life in a society. Keeping in view the case of Pakistan, although government is
taking measures for imparting education at all levels but due to particular economic and political
situation of country, these efforts are not up to the level required. Private sector is also contributing to
this cause but a large proportion of population comprises of people who have low incomes and they are
unable to get education for their children through private sector while government sector is unable to
cater the needs so a large proportion of population is dependent upon the NGO sector for education
needs according to Asian Development Bank [1].

2 Methodology
The study used a qualitative method by content analysis of literature on the subject. Researcher
found the relevant literature and used systematic literature review method and content analysis to
present the findings.

3 Non-Governmental Organizations-Definitions
“NGO is an organization that is not based in the public sector and is not created to earn profit”.
UNDP (2013) defined NGOs as “the private organizations that pursue activities to relieve suffering,
promote the interest of poor, protect the environment, provide the basic social service or undertake
community development” [2].
Whatever the definition may be, it may be stated that NGOs run to fulfill social responsibility of
which education is one of the major objective. The dissatisfaction of people from public sector
education explains a great part of less development in Pakistan.
3.1 Educational situation in pakistan
The adult literacy rate in Pakistan as reported by UNDP in 2013 is just 54.9% while if we look at
primary school drop-out rate, it is at a higher level of 34.8%, moreover the less females attend the
school as compared to boys. Government’s expenditure on education is only 2.4% of GDP and there is
no attention towards quality of education at all levels. Low quality of education provided by the
government schools also discourages the parents from sending their children to these schools and the
education provided is unable to contribute properly to the social and economic development. Instead,
people keep their children for earning skills so that they can contribute towards their household income.
On the other hand, it has been observed that parents trend to send their children to schools if they
receive quality education. Mostly the schools being run by NGOs are cost effective with a nominal fee
structure and better education standard.
Education has become the most critical tool for long-term development. The immense benefits of
education correlate with social, economic and environmental quality. Health care is another important
development tool, as it provides both short-term and long-term benefits. The connection between
education and health care is important, as not only does access to family planning services correlate with
access to education, they are both usually found together [3]. Also, access to health care and education
usually correlate to the adoption of contraceptive practices and, therefore, to fertility decline.
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Another important aspect regarding the issue came up that the delivery agents of public services should
be expanded to Governments and Non-Governmental Organizations [4]. Many studies suggested it as a
new dimension in Public service delivery [5-6]. As a new dimension, number of studies including many
researcher [7], and as per World Bank (1997), the notion of partnership between government and NGOs
has been explored more widely [8]. Some other important studies on the topic suggested that partnership
is normative [9-10].
Results of another study summed up that during the first decade of 21st century, NGOs have
become increasingly major players in Pakistan particularly in Education sector and they range from
small scale voluntary funded organizations to very large fully funded by foreign agencies organizations
working across the country [11].
Table 1
Province/Region

Pakistan, Area and Population-Region wise
Area (KM2)

Population

Punjab

205344

96545293

Sindh

140914

42887165

KPK

74521

23770386

Balochistan

347190

9063767

3.2 NGOs in pakistani context and relevant laws
A report published by Asian Development Bank and some other sources concluded that with a
proposition that Pakistani NOGs with some very few exceptions lack a proper system of transparency,
accountability and governance. They look towards Pakistani Public sector or private sector for funding
or they rely on international donor agencies [12].
As per Government of Pakistan Gazette (1988) Pakistani government has always been positive to
the NGOs as depicted in first five year plan (1950-1960) and for the purpose a permanent social welfare
section was established with planning board which has been now called as Planning Commission of
Pakistan [13].
As for as laws and regulations are concerned, there are five laws for NGOs in Pakistan as reported
by experts if the field and researchers [14], The Societies Registration Act (1860) is for professional,
educational and cultural organization.
The Trust Act (1886) provides legal protection and cover to the private acts of charity meant for
public in Pakistan. The Voluntary Social Welfare Agencies Registration and Control Ordinance (1961)
regulate and coordinate the development of NGOs undertaking public welfare responsibilities. On the
other hand there is a Companies Ordinance (1984) that allows NGOs to get them-selves registered as not
for profit companies.
3.3 Evolution of NGOs in Pakistan
The evolution of NGOs in Pakistan can be divided into different phases on timeline as reported by
the Asian Development Bank (2009) as the preliminary voluntary organizations that remained busy in
rehabilitation work and thus helped newly established country and government in 1947[15]. Till 1970’s
the pattern of NGOs remained same. In 1970’s after separation of Eastern wing of Pakistan, there was a
major upsurge in government’s philosophy tilted towards socialism and public services were considered
to be government’s responsibility [16]. Another study concluded that during 1980’s NGOs reorganized
themselves and got full government support and funding as a result of Afghan war and US participation
in every walk of life in Pakistan [18].
The number of NGOs in Pakistan is very difficult to be estimated as per UNDP (2010) as the NGOs
can be registered under five different laws and at provinces and districts but number ranges between
8000 to 12000 organizations [19].
State Bank of Pakistan Annual Report (2012) classifies NGOS in five categories on the basis of
their working namely organizations involved in lobbying and advocacy, policy issues and debates,
involved in relief, rehabilitation and disaster management and those involved in development and other
activities [20].
As per UNESCO (2011) 80% NGOs receive no donation while 60% NGOs don’t have any income
from their operations. Some NGOS have worked exceptionally well in Pakistan and a prominent
example is FPAP [21].
3.4 Govt.-NGO Relations
While studying the literature on Govt. relations with NGOs, it has been evident from the literature
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that Govt. of Pakistan is quite positive and tries to provide congenial environment to NGOs as depicted
in Social Action Plan (2010) phase-II and the Eighth Five Year Plan (2010) [22].
Pakistan in terms of NGOs relation with government is quite an advanced country in the terms that
Government wants to extend its full cooperation and support to NGOs [23]. Another study found that the
middle level bureaucracy sometimes create hurdles in the relations of NGOs and government [24].
A study by suggested that there are four major trends in NGO-Government relations in Pakistan,
Small NGOs seek donation and guidance, well established NGOs look Government as partners, third
“new-breed” NGOs pose government as corrupt and they pose themselves as replacement while fourth
type of NGOs is those who setup their operations overnight, receive findings and get disappeared
subsequently after absorbing the funds and don’t want to have any relation with government [25].

4 Future Implications
The literature shows a great importance of NGOs and the role that they can play in uplifting of
education in Pakistan particularly in the less developed semi-urban and rural areas where public sector is
still unable to provide the required educational facilities. There is a need to conduct studies on having
some uniform rules and regulations for registration of NGOs in Pakistan as currently the structure of
NGO registration is complex and confusing. Another aspect of NGOs is their accountability. Currently
there is no effective process of NGOs accountability. Some NGOs work with government and get
funding from government. Such NGOs should submit proper record of what they got and how they
spend it.
On the other hand there are some NGOs who don’t receive any donation from government and they
rely on private or foreign donations. Such NGOs should be audited by efficient process to make sure
that their source of income is not against the country or illegal one. On the other hands some NGOs
deem government to be corrupt and they think themselves as an alternative. Another type of NGOs is
there that only works for funds generation and as soon as the generate funds, they just disappear.
Keeping in view the facts described, it is needed to conduct a comprehensive study on NGOs
working for education in Pakistan and to suggest the appropriate measures for their accountability as
well as their working. NGOs are however performing a great duty and are helpful to the government
of Pakistan in many functions, most importantly the impartment of education to the deprived ones.
That’s the reason that such NGOs become more and more important for Pakistan.

5 Conclusion
The above discussion shows the importance of NGOs for Pakistani education sector while
summarizing the historical evolution of NGOs in Pakistan right from the establishment of country in
1947 after the end of British rule in Indian sub-continent. The NGOs right after the establishment of new
country, started their operations and helped the newly established country. The study also presented
different rules, regulations and laws governing the NGOs and different categories of such organizations.
The study also suggests future implications for NGOs as well as government by looking into the NGOs
role in education sector of Pakistan. The empirical study should be conducted to check the satisfaction
level of stakeholders of NGOs including the beneficiaries of these organizations.
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Improvement of College Entrance Examination of Arts Selection
Mechanism from the Perspective of University Talents Cultivation
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Abstract: The paper has utilized the method of cluster sampling and conducted correlation analysis of
the college entrance examination grades and the academic performance of Grade 2008, 2009, 2010
students from School of Art and Design, Wuhan University of Technology. The study,either analyzed
from the angle of an entire province or an individual student, discovers that a positive correlation exists
between grades of general knowledge courses and students’ academic performance in college, but there
shows no evident correlation with the grades of specialized courses. The study demonstrates that the
proportion of the examinations on general knowledge courses should be increased in college entrance
examination selection mechanism. At the same time, it is necessary to enhance the cultural quality of
students, so as to educate integrated talents qualified for the educational objectives of college and social
demand.
Key words: College entrance examination selection mechanism; College entrance examination of arts;
Objective of personnel education; Correlation

1 Introduction
The comprehensive promotion of arts education has become one of the most important directions to
deepen education reform in China. In recent years, with Chinese art education flourishing, higher art
education’s increasing enrollment, and the influx of art candidates, art education has shifted from elite
education to general education. Thus, the admission mode and the content of the college entrance
examination of the universities have adjusted accordingly based on the register situation, social needs,
and discipline construction of university. For example, in order to select more outstanding artistic talents,
Tsinghua University has adjusted its admission principle from “Admit the best candidates according to
the ranking of the specialized course scores from high to low after culture course scores reaching the
college’s delineated lowest score line” to “Admit the best candidates according to the ranking of the sum
of the specialized course scores and the culture course scores from high to low after the specialized
course scores reaching the college’s delineated lowest score line” [1] Its purpose is to assess and measure
the candidates’ overall qualities comprehensively. Not only can it focus on the professional competence,
but also pay attention to the cultural quality of the candidates. Since the level of cultural quality played a
key supporting role in the students’ arts innovative development. [1] As a renowned college in China, the
college of art and design of Wuhan University of Technology is facing new opportunities and challenges,
because of the increasing social demand of talents and the improvement of personnel training system.
For the construction of the national fine art and design disciplines, we are really concerned about the
quality of students in the College Entrance Examination. In order to improve the quality of students, we
continue to improve on the art college entrance examination personnel selection mechanism. This paper
summarized the development of China’s art college entrance examination personnel selection
mechanism, and also studied the improving direction of art college entrance examination personnel
selection mechanism from the perspective of the colleges’ personnel training target.

2 The Development of the Talent Selection Mechanism of China Art College
Entrance Examination
According to the national provisions on summer recruit in colleges and universities in 1952,
national colleges and universities should recruit through the unified entrance exam including the Art
Skill Test, which marked the start of the fine arts entrance examination personnel selection. Art
Department students’ admission was based on 30% of art and 30% science academic achievement, and
40% art test result. Due to the excessive demands on the academic achievement, art colleges and
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universities were in severe lack of candidates. And some new students failed to register the entrance
because of the uniform admission and distribution system.
Art colleges began to recruit students by their own from 1955 to “solve the problems in the unified
entrance examination from source”. The scoring criteria emphasized the application skills, and
universities of art and design changed the creation into the basic design. College Entrance Examination
was canceled from 1966 to 1971. While 1972 college recruit started once again, but abandoned the form
of exams. Students were recommended for admission for specialties and art colleges enrolled workers,
peasants and soldiers for studying fine arts.
Since the resumption of university entrance examination in 1977, art was taken as a major
belonging to liberal arts through college entrance examination (with math score excluded).Art colleges
arranged the Skill Test respectively. On the premise that the candidates’ ideological and moral
assessment, the physical test and the academic score all meet the minimum score required, their
admission depend on their art test result and their major volunteer would be taken into account. If the
candidate’s academic achievement is very prominent, the required minimum score would decrease
within 20 to increase the possibility to be qualified. This particular method had forced the art colleges
continuously to decrease the minimum required academic score for admission. The Supplemental
Provisional Regulation on Art colleges (faculties) Enrollment published in February 1994 claimed that
examinees can report both art related majors and liberal art or science majors and they take
corresponding tests required by both. The examination form and criteria would not change for art
colleges admission but the professional art test were changed to forms mainly concludedrawing,
sketching and color. Some art colleges had their own designed exams. The reform of the selection
system had broken the boundary between art professions and science professions and scientifically
regulated the talent selection scope. It also eliminated the common misunderstanding that art professions
were all about structures and set the sound foundation for the scientific development of art professions.
From 1999, colleges and universities started to extend the admission. The art talent selection
system further supplement the reform according to the current situation that candidates and enrollment
scale grew rapidly. It took measures such as reinforcing the implement of the provincial unified test.
Some colleges and universities would admit candidates according to their academic results and would
take into account of their volunteer on the premise that their art test scores meet the required minimum.
The National Long-term Education Reform and Development Plan (2010-2020) published in 2010
decided that high quality is the task of higher education development and improving the cultivation of
talents should be on the top calendar. Therefore, the fundamental method to improve the quality of the
talents should be reform and complement the College Entrance Exam system to select creative
examinees that fit the higher education program and are likely to fulfill the higher education cultivation
goals. The Undergraduate Colleges and Universities Directory (2012) published in 2012 added more art
majors and adjusted some professions contents and cultivation goals. The publication of the profession
contents settled the important status of the art in the national higher education system. Additionally,
specific talent cultivation goals pointed out the requirements and the criteria. At the same time three
requirements were stressed in the talent cultivation goals, potential ability of science and literal learning
and academic study, basic professional skills and creative ideas and ability. Thus, an art college entrance
exam tends to the comprehensive assessment.

3 On the Current Art Talents Selection System for Art Colleges
The following four ways mainly constitute the current art college recruitment.1.Comprehensive
assessment including academic and profession achievement decides the admission with the consider of
the volunteer sequence on the premise that professional course minimum scores has been
met.2.Academic results decide the admission with the consider of the volunteer sequence on the premise
that specialized courses had met the required minimum scores.3.Professional course results decide the
admission with the consider of the volunteer sequence on the premise that academic courses had met the
required minimum scores.4. Comprehensive result of overall the academic and professional scores
multiplied by respective ratios decide the admission with the consideration of the volunteer sequence.
The fourth method has been increasingly used by colleges and universities due to the high efficiency.
However, proportion of academic and specialized courses differs in different colleges. For example the
Central South University, Wuhan University and Wuhan University of Technology all recruit students
according to their overall results of the academic and professional scores. While the top eight traditional
art colleges instead emphasize professional results. This difference results in the different cultivation
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goals of each art college which decides the form of art college admission system. Usually colleges
would select qualified candidates considering its own cultivation goals to promote their profession
development. This essay focuses on the study of the college talents selection system which are the key
emphasis of college recruit work from the angle of college cultivation goals.
College cultivation goals focus on the professional achievements and comprehensive performance
at school. It analyzes the correlation between the cultural and specialized courses results in the college
entrance exam and the performance at school. And it also offers some suggestions to the reform of art
college talent selection according to the different education level and students’ performance at colleges
in different provinces. The objects of the study of this essay are the cultural and specialized courses
results in the college entrance examination exams and academic performance at colleges of the students
of 2008, 2009 and 2010 in the School of Art and Design of Wuhan University of Technology. Two
following indexes are referred to assess their academic performance at college.
1) The grade point average each academic year.
2) The comprehensive evaluation results according to the Wuhan University of Technology
assessment system which is rather objective to reflect the performance of students in the academic year
from an all-around aspect including the creative ability.
3.1 The correlation between college entrance examination grades and academic performance of
the students in college
3.1.1 Research object and method
The research utilized cluster sampling method to sample all the students of Grade 2008, 2009, 2010
of School of Art and Design. When the research was being conducted, the students had finished their
study of all basic courses. In order to make the grades of college entrance examination comparable, we
analyzed the correlation between general knowledge courses grades college entrance examination,
specialized courses grades, the students’ weighted average score and integrated evaluation grades. As
Art Major of Wuhan University only enrolled students from Anhui, Guangxi, Hebei, Henan, Hubei,
Hunan, Jiangsu, Jiangxi, Shandong, Shanxi provinces, so in this analysis only the correlation between
these ten provinces and university students was analyzed.
3.1.2 Data acquirement and pre-processing method
Students’ college entrance examination scores were obtained from school files, and students with a
comprehensive evaluation results were extracted from the annual comprehensive assessment in
university. The integrated evaluation grades of Wuhan University of technology was composed of 70
points from the academic grades (academic Weighted average score of 70%), ideological and moral
qualities 25 points, 5 points of health quality and expanded the quality of 6 points out of 106
sub-components. To exclude the impact of varying scores, we conducted a comprehensive evaluation for
students’ of each school year academic achievement and of the normalization process:
Learning score = Weighted average score÷100;
Comprehensive score = Integrated evaluation grades÷ 106
Since the standard of full marks were not unified in our university’s enrollment to different
provinces, the present study on student achievement of different provinces had been normalized.
Approach:
students’ general knowledge courses grades ÷ full marks of general knowledge courses = the index
of students’ general knowledge grades;
students’ specialized courses grades ÷ full marks of specialize courses = the index of specialized
courses grades
3.1.3 Statistical processing
To import the various provinces of students’ grades of general knowledge of different provinces,
the average grades of specialized courses, the average grades of three-year study, integrated grades into
SPSS19.0 statistical software by using correlation analysis of students and art students of each academic
year’s performance. Inspection standards = 0.05.
3.1.4 Result of analysis
Based on the results of data processing, we will present all provinces’ Grade 2008 students’ grades
general knowledge courses of college entrance examination, specialized courses, and grades acquired in
each year in college in table one.
To import the table data into statistical software SPSS19.0, and the results (Table 2) showed the
general kenowledge courses grades had a stronger correlation with academica performance than the
specialized courses grades. Moreover, the specialized courses grades had a stronger correlation with
freshman acedemic achievement than with the other two years’ acedemic achievement. And what’s more,
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2009 and 2010 results were consistent with this.
Table 1

The Average Value of Grade 2008 Students’ College Entrance Examination, Specialized Courses
and Integrated Grades of Each Year in College

Provinces

IG

IS

L1

C1

L2

C2

L3

C3

Anhui

0.5018

0.7821

0.8082

0.8250

0.8119

0.8351

0.8202

0.8413

Guangxi

0.5429

0.7791

0.8202

0.8284

0.8220

0.8360

0.8455

0.8510

Hebei

0.4968

0.8235

0.8359

0.8509

0.8353

0.8583

0.8537

0.8685

Henan

0.5769

0.8084

0.8206

0.8315

0.8264

0.8469

0.8418

0.8571

Hubei

0.4925

0.7953

0.8252

0.8364

0.8258

0.8449

0.8348

0.8481

Hunan

0.6096

0.8163

0.8342

0.8447

0.8372

0.8537

0.8436

0.8538

Jiangsu

0.5918

0.7884

0.8377

0.8506

0.8205

0.8468

0.8493

0.8620

Jiangxi

0.4455

0.8109

0.8133

0.8277

0.8099

0.8312

0.8198

0.8380

Shandong

0.5773

0.8090

0.8369

0.8472

0.8367

0.8539

0.8568

0.8694

Shanxi

0.5475

0.7418

0.8182

0.8359

0.8278

0.8489

0.8373

0.8487

Notes: IG represent the average index of students’ general knowledge grades; IS represent the average index of
specialized courses grades; L1 represent the average learning score in freshman year; C1 represent the average
comprehensive score of freshman school year.
Table 2

Correlation Between Grade 2008 Students’ College Entrance Examination Scores and Students’
Learning Performance in College (Origin of Students as Research Objects)
L1

C1

L2

C2

L3

C3

IG

0.554

0.466

0.565

0.526

0.627

0.536

IS

0.435

0.346

0.285

0.282

0.239

0.372

*P<0. 05
3.2 The analysis of disparity of students’ from different provinces and their academic performance
in college
In the first section, we analyzed the relevance of the general knowledge courses grades and
specialized courses grades of the college entrance excamination to the academica perfomance, which
chosed the origin of students as research objects. But the result was not evident. The reason may be due
to the various provinces standards are not unified in college entrance examination scores (different
standards of test papers and rating), and students’ different levels which Wuhan University of
Technology enrolled. To analyze the disparity of recorded students of Wuhan University of Technology,
we analyzed all the students from different places and their academic performance in college.
3.2.1 Research method
Wuhan University of Technology students in all ten provinces and their average scores and overall
academic achievement are sorted. We study the variation of ranking.
3.2.2 Results
According to Table 3, we can draw the following conclusions:
① Anhui, Henan and student achievement at the school level are getting better year by year;
② Guangxi, Jiangxi, students of all grades have relatively poor performance in college.
③ Hebei, Henan, all grades of student achievement performance are more stable and higher than
the average.
④ Compared with the three grades of all students in Hubei academic school year, we can see that
the grades of the students from Hubei province show a gradual decline year by year.
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Table 3

Grade 2008-2010 Students’ from Different Provinces and Their Academic Performance of Each
Year
2008

2010
L1 C1 L2 C2 L3 C3

Average

L1 C1 L2 C2 L3 C3

Average

Anhui

L1 C1 L2 C2 L3 C3

Average

Provinces

2009

10 10

9

9

9

9

9

5

10

6

7

10

7

8

4

4

3

2

3

1

3

Guangxi

7

8

7

8

4

6

7

7

8

7

5

4

3

6

10

9

10 10

9

10

10

Hebei

3

1

3

1

2

2

2

3

3

4

4

2

2

3

6

5

5

4

4

5

5

Henan

6

7

5

5

6

4

6

2

2

5

6

9

8

5

3

3

4

5

6

4

4

Hubei

5

5

6

7

8

8

7

4

6

3

3

6

4

4

5

6

6

7

8

7

7

Hunan

4

4

1

3

5

5

4

10

4

2

2

3

5

4

7

8

8

8

10

9

8

Jiangsu

1

2

8

6

3

3

4

9

9

10

8

7

6

8

2

2

2

3

5

6

3

Jiangxi

9

9

10 10 10 10

10

8

7

8

9

8

10

8

9

10

7

6

7

8

8

Shandong

2

3

2

2

1

1

2

1

1

1

1

1

1

1

8

7

9

9

1

3

6

Shanxi

8

6

4

4

7

7

6

6

5

9

10

5

9

7

1

1

1

1

2

2

1

3.3 The correlation of an individual student’s grades of college entrance examination and his
academic performance in college
To exclude the impact of the provincial education level, we discuss the same province student’s
college entrance examination scores and their relevant academic performance in this section. Analytical
method used in this section is the same as the first section. It utilized statistical software SPSS 19.0 to
analyze each student’s scores of college entrance examination of grades of general knowledge,
specialized courses grades and their correlation with college learning. We imported the grades of college
entrance examination of the students from different provinces into SPSS 19.0. We can get the following
conclusions from Table 4:
① Compare the correlation between the grades of general knowledge courses, the grades of
specialized courses and the academic performance in college, we see that students from most of the
provinces or most of the grades, whose grades of entrance examination and academic performance in
college showed a positive correlation, but there is a weak correlation between academic performance
and grades of specialized courses, and nearly half data show even a negative correlation. This shows that
in terms of an individual student, the grades of general knowledge of college entrance examination have
a greater influence on collegiate academic performance than the grades of specialized courses.
② Compare the correlation between the grades of general knowledge courses and academic
performance in college, we find that in most provinces or most grades, students’ academic performance
has the strongest correlation with freshman year, followed by sophomore year, and junior year shows
the least correlation. This indicates that with the deepening phase of university study, college entrance
examination has less influence on students.
③ In Table 4, we see a significant correlation between the levels of the phenomenon of less than
0.05 mostly appears in students from Hubei, Hebei, Henan, and Hunan. The phenomena that the
significant correlation is less than 0.01 mostly occurs in Hubei province, which is due to the fact that the
enrollment number of Wuhan University of Technology is about 120, and Hebei, Henan, Hunan
between 20-25, and no more than 20 people in other provinces. This shows that the more samples, the
more obvious correlation the data shows. This justifies the reliability of conclusion ① and ② .
Professional achievements and relevance of university learning performance are rarely seen to be less
than 0.05, which also shows the impact of professional achievement and learning in college is not
obvious.
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Table 4

Students from Each Province and Grade and the Correlation Between Their Grades of College
Entrance Examination and Academic Performance in College (r)

Province

Anhui

Grade

2009

2010

2010

Henan

Hubei

IG

IS

IG

IS

IG

IS

IG

IS

0.604*

- 0.119

0.102

0.198

0.532*

0.232

0.145

- 0.311

0.213*

0.153

C1

0.442

- 0.069

- 0.311

- 0.120

0.559*

0.127

0.231

- 0.352

0.192*

0.114

L2

0.657*

0.116

- 0.012

0.136

0.259

0.365

- 0.057

- 0.119

0.191*

0.080

C2

0.577

0.127

- 0.322

0.037

0.666**

0.136

- 0.034

- 0.063

0.259**

0.077

L3

0.439

- 0.048

0.148

- 0.054

0.147

0.554*

0.020

- 0.145

- 0.093

0.054

C3

0.523

- 0.060

0.009

- 0.079

0.347

0.485

0.058

- 0.151

- 0.118

0.034

L1

0.400

- 0.004

0.422

0.014

0.355

- 0.221

0.357

- 0.047

0.382**

0.000

C1

0.359

- 0.062

0.266

0.094

0.284

- 0.304

0.144

- 0.049

0.379**

0.001

L2

0.289

- 0.225

0.284

- 0.329

0.121

- 0.048

- 0.297

- 0.108

0.453**

0.030

C2

0.181

- 0.259

0.340

- 0.211

- 0.088

- 0.113

- 0.145

- 0.139

0.432**

0.044

L3

0.481

- 0.199

0.162

- 0.290

0.409

- 0.413

- 0.103

- 0.268

0.259**

0.215*

C3

0.437

- 0.289

0.006

- 0.250

0.070

- 0.374

- 0.028

- 0.334

0.228*

0.144

L1

0.567*

- 0.219

0.280

- 0.217

0.162

- 0.148

0.746**

0.075

0.196*

0.004

C1

0.470

- 0.096

0.093

0.130

0.112

- 0.101

0.673**

0.161

0.151

- 0.002

L2

0.285

- 0.150

0.147

0.243

- 0.046

0.056

0.575**

0.001

0.202*

0.117

C2

0.406

- 0.066

0.125

0.257

- 0.022

0.108

0.547**

- 0.045

0.136

0.113

L3

0.165

0.158

0.110

- 0.113

0.149

0.065

0.284

0.201

0.105

0.052

C3

0.268

0.266

0.180

- 0.084

0.158

0.127

0.260

0.069

0.149

0.008

Hunan

Grade

2009

Hebei

IS

Province

2008

Guangxi

IG

L1

2008
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IG

Jiangsu
IS

IG

Jiangxi
IS

IG

Shandong
IS

**

Shanxi

IG

IS

IG

IS

L1

0.336

- 0.370

0.241

0.636

0.721

- 0.002

0.048

- 0.403

0.400

- 0.004

C1

0.474*

- 0.283

0.210

0.575

0.720**

0.007

- 0.084

- 0.342

0.359

- 0.062

L2

*

- 0.243

0.443

- 0.225

0.430

0.270

- 0.076

- 0.212

0.289

- 0.225

**

- 0.183

0.365

- 0.376

0.413

0.239

- 0.323

- 0.185

0.181

- 0.259

C2

0.426
0.583

L3

0.267

- 0.320

0.726

0.380

0.391

0.268

- 0.480

- 0.104

0.481

- 0.199

C3

0.449**

- 0.281

0.434

0.672

0.403

0.225

-0.472*

- 0.041

0.437

- 0.289

L1

0.091

0.089

0.706

- 0.749

0.423

0.058

- 0.179

- 0.203

0.322

- 0.469

C1

0.082

0.090

0.604

- 0.720

0.328

0.098

- 0.026

- 0.211

0.149

- 0.575

L2

0.332

- 0.259

0.711

- 0.713

0.207

0.361

- 0.061

0.043

0.100

- 0.539

C2

*

0.369

- 0.142

0.753

- 0.726

0.168

0.466

0.007

- 0.083

0.141

- 0.393

L3

0.353

- 0.050

0.808

- 0.739

0.036

0.451

0.003

0.192

0.162

- 0.046

C3

0.347

0.072

0.830*

- 0.762

0.023

0.513

- 0.020

0.124

0.054

- 0.281

L1

0.244

- 0.303

0.299

- 0.333

- 0.050

- 0.104

0.596

- 0.087

0.467

0.268

*

C1

0.250

- 0.327

0.307

- 0.296

- 0.174

- 0.196

0.819

- 0.254

0.416

0.283

L2

0.201

- 0.321

0.220

- 0.510

- 0.355

0.287

0.588

- 0.372

0.368

0.297

*

0.351

0.402

C2

0.222

- 0.318

0.339

-0.594

- 0.370

0.207

0.745

- 0.368

L3

0.156

- 0.300

0.043

- 0.389

- 0.475

- 0.065

0.026

- 0.270

0.582

- 0.053

C3

0.223

- 0.287

0.250

- 0.517

- 0.340

0.189

0.050

- 0.029

0.661*

- 0.049

Notes: *P<0.05

**P<0.01

4 Conclusion
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There are a lot of factors that affect academic performance of college students, but in general they
can be summarized into three categories: intellectual factors, non-intelligence factors and existing
knowledge base.[2] The grades of college entrance examination of students from different provinces have
a 0.5 correlation with academic performance in college, while the correlation between grades of
specialized courses and college academic achievements is about 0.3, which shows the different quality
of education for university students from different province has a certain impact. So we should adjust
our enrollment plan, which means to enroll more qualified students from those provinces with better
quality of students.
By comparing the different provinces in three consecutive years students study in school
performance, we find that the Hebei, Henan students’ academic performance is relatively good, and
students from Anhui and Henan during the period of school learning level increases year by year, which
shows that students’ quality is getting better. And each grade students in Hubei province during the
period of school, whose grades decline year by year. To find the reason leading to their decline, we
should make a deeper research.
From the analysis of individual student’s academic achievements and specialized courses scores
and college academic performance, we find that the college entrance examination general knowledge
grades and university academic performance show a significant positive correlation, and correlation
between professional class scores and college grades is not high, thus not obvious. The correlation
between academic achievement and university academic record and the university entrance exam is
gradually decreased along with the development of university teaching, but it does not disappear,
because college entrance examination to a certain extent represents the learning ability of students,
especially memory and ability to apply the knowledge and so on, which belongs to the category of
intelligence.
According to the analysis of data from the Wuhan university Technology, we find that a positive
correlation exists between grades of general knowledge courses and students’ academic performance in
college, either analyzed from the angle of an entire province or an individual student.Thus the
conclusion can be guidance to our art class enrollment rules. In addition to the knowledge of art and
design skills, natural science and social science knowledge and skills is the designer’s “another hand”.
The Bauhaus period of fine arts has material science, physics and other courses and bookkeeping,
contract and other economic courses. Indeed, the development of design needs the support of more
different subjects. In the United States, the freshmen are admitted by an integrated evaluation system
and colleges hope to enroll more qualified and competent students. Therefore, in the enrollment of art
students, besides to be prone to consider their mastery of general knowledge, it is more important to
strengthen the assessment of their integrated quality in the cause of enrolling high quality students,
thereby fostering those who can accord with the talents training objectives of colleges and universities
and social demand.
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Tendencies of China’s Communication Operation Industry and Their
Influence on Employment of College Students
Li Jiantao, Liu Jian
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430074
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Abstract: According to the 2013 annual report of China's telecommunications operators, this paper
provides a method that there are series of new trends in China's telecommunications industry, 3G mobile
communications have been expanding, the industry continues to accelerate the pace of restructuring, and
the industry value chain has been extended. This paper has drawn the clear conclusion that
communication operation industry is an important area to attract employment-related majors, its ‘new
development trend puts forward new demands to college students, the demand for embedded
development talents, mobile value-added service talents is increasing. In this text, the methods are
classified and compared, and there are correlative conclusions that professionals need to meet the
market demand for communications operation field goal by enhancing the employability, enriching
employment experience and finding other ways to enhance students' employment competitiveness in the
industry.
Key Words: Communication operation; Industry development trend; Employment of college students;
Mobile value-added service

1 Introduction
In recent years, the boom in China’s national economy has opened up the great possibility of rapid
development of the telecommunication trade, of which, the development of communication operation
business is especially notable. In 2013, the income of China’s telecommunication services has reached
1168.91 billion Yuan, increased by 8.7 percent over the same period of last year, faster than GDP growth
in the same period for three consecutive years. The turnover of telecommunication services has reached
RMB1395.4 billion Yuan, increased by 7.5 percent over the same period of last year. The development
of telecommunication trade shows a new trend, which somewhat affects the employment of college
students, since the telecommunication trade plays an important role in offering jobs to college students.

2 The Tendencies of Communication Operation Industry
2.1 The increase in the number of china mobile 3G users
In 2013, there was an increase of 105.79 million in the number of national phone users, with a total
of 1.496 billion, up to a growth of 7.6%. The phone penetration rate was 110 phones per 100 persons, of
which, the number of mobile phone users was increased by 116.958 million, added up to 1.229 billion.
The penetration rate of mobile phone reached 90.8 phones per 100 persons, 8.3 phones per 100 persons
more than that of last year. In the country, the penetration rates in eight places exceeded 100 phones per
100 persons, namely Beijing city, Liaoning province, Shanghai city, Jiangsu province, Zhejiang province,
Fujian province, Guangdong province and Inner Mongolia, of which, the rates in Liaoning and Jiangsu
first exceeded 100 phones per 100 persons in history. The total number of telephone users was 267
million, 11.168 million less than that in the previous year, with the penetration rate to drop to 19.7
phones per 100 persons.
In 2013, there was a decline of 51.85 million in the number of 2G mobile phone users, with the
fraction of mobile phone users to drop to 67.3%. Additional 169 million 3G mobile phone users were
added, with a total of over 400 million. For mobile phone users, the penetration rate was up to 32.7%,
increased by 11.8% over the same period of last year, of which, the number of new TD-SCDMA users
exceeded 100 million, totaled up to103 million, making up 61.2% market share of increased 3G users
and 47.6% of total 3G users, increased by 26.1% and 9.8% respectively over that in the previous year.
2.2 The gradually quickening pace of industrial restructuring
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With the advancement of telecommunication technology, the needs of people for communication
rest in getting more information on phone and internet, developing business, paying water and electricity
bills or shopping at any time on phone rather than voice conservation. In view of trade tendencies, as
people’s needs change, there has been a slow decline in traditional fixed-line voice services and fast and
convenient mobile communication and internet information services have changed greatly and
developed rapidly in recent years.
In 2013, communication operation industry’s reliance on voice services to develop was on the
decrease while non-voice services exceeded 50% first in history, up to 53.2%. The contribution of
mobile data and earnings from internet services to trade revenues jumped from 51% in the previous year
to 75.7%. As the structure of users was further optimized, the penetration rate of 3G mobile phone
among mobile phone users had reached 32.7%, up 11.8% over that in the precious year; FTTH/0 users
occupied over 20% of broadband users, up to 21.6%. Integration services had gradually led the trend,
and, by the end of December, the number of IPTV users had reached 28.425 million and that of IOT end
users 32.004 million.

Figure 1

Changes in Income Fractions of Voice Services and Non Voice Services Between 2009 and 2013

2.3 Prolonged value chain
The new features of users’needs have greatly prolonged the value chain of telecommunication trade
and only two major links of equipment supplier and telecom operator can make voice services possible.
Equipment suppliers are to produce equipment while operators mainly make network services go to
users. After internet and information industry emerge, the industry chain is extended to include the links
of equipment manufacturer, telecom operator, content provider and application provider. In the world of
3G, content and application providers will be the kernel of 3G industry chain, and, meanwhile the
accessible path and user resources in the hands of operators will enable operators of 3G industry chain
to play the dominant role.

3 The Need of Communication Operation Industry For Talents
Tendencies of communication operation industry have new demands on communication
talents’ability and orientation, which plays an important role in directing the employment of college
students who major in communication. Communication specialists must learn the needs of
communication operation industry for talents and thus specify ways in which they can improve
themselves for more job opportunities.
3.1 The need for ability
A good knowledge of computer, communication, electronic expertise, GSM\CDMA\PHS\3G
communication network, C or C++ programming language, mobile communication principles and
microwave communication technology is required.
Comprehensive skills are required, like certain work experience in designing digital circuit design
or developing software/hardware, and in developing CDMA, GSM, TD-SCDMA, WCDMA and other
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cell phone software/hardware together with a thorough understanding of related software and hardware
systems.
The spirit of innovation is required, like developing new application or major function to distance
themselves from competitors or adopting a flexible design approach to make a quick adaptation to the
change resulted from the product launch or market feedback.
Good communication and learning skills are required. A good ability in communicating,
negotiating and expressing enables them to communicate with technology developers and simply
explain technical problems to non-technicians like clients and managers. A strong thirst for knowledge
and good skill in learning can urge them to increase their knowledge and widen their field of vision.
3.2 The need for orientation
3.2.1 Talents for embedded software
In the world of 3G, cell phone, digital television, information appliance, net phone and automobile
electronic will be the key fields where embedded software is applied. The embedded software developer
will become one of the most popular careers for years to come. Embedded software for cell phone
makes up over 60% market share of the trade. At present, China market is short of 200, 000 talents in
the field of embedded software every year.
3.2.2 Talents for mobile value-added services
Mobile value-added service is the heart of 3G application. In the world of 3G, mobile value-added
services will be developed and used to maximum and the development of 3G mobile value-added
services tend to be diversified. All kinds of new value-added services like VOD, high-speed internet
access, online games and 3G application will be put on the market sequentially. Therefore, there has
grown up an urgent need for a large amount of mobile value-added software engineers. Either operators
& content providers or cell phone manufacturers & internet businesses are in great need of such talents.
3.2.3 E-commerce talents
The advancement of mobile communication technology makes possible the rise of mobile business.
The demand for mobile business is great in energy, education, traffic, entertainment, manufacturing,
government, finance, logistics and other trade. Mobile business software developers will became the
rage at the market.

4 Conclusion
4.1 Market-demand-directedness and clear target career
At present, China is committed to a big campaign to develop its capacity to innovate independently
and thus to build an innovation-based country. With the advancement of communication technologies
and especially the wide spread of 3G communication services, big businesses like China Unicom and
China Mobile call for many communication talents with a good knowledge of expertise and good ability
to practice. For this reason, what is considered important in academic programs and career advice
should be the students’focus and study on mobile communication and internet communication
4.2 Aiming at developing ability for more advantages in job hunting
The development of ability especially competence plays an important role in promoting the college
students’careers. While being required to focus on knowledge of expertise, students should encouraged
to take part in creative scientific activities and struggle to enter various contests by the school, college,
province or even country. Through various expertise contests, the whole class will be motivated to focus
on professional competence and improve their abilities to innovate so that the students’s employment
can be thus assured.
4.3 Taking development of the ability to innovate as an opportunity for more experience in career
While being given intensive practice teaching programs, the students should be led to take part in
innovative activities. The modern experiments, practice teaching methods and textbooks may be firmly
established by implementing experiment reform and practice teaching and by increasing the share of
planned, innovative experiments. After-school scientific programs, disciplinary contests, social practice
and other extracurricular activities are to be combined into the training program for college
students’innovation practice while the innovation practice contents are to be included in the form of
academic credit in the program designed to foster innovation talents and taken as the credits required for
graduation, through which the students are greatly motivated to take part in innovative activities.
Meanwhile, by making the most of the school and businesses’respective advantages in talent cultivation
and combining the campus where the knowledge is indirectly learnt in the class with the job site where
the experience and ability in practice is directly obtained, a practice base for college students can be

·1934·

Proceedings of the 11th International Conference on Innovation & Management

established to allow schools, teachers and students to link up to society, businesses and workers, and
through exchanges of study in wider range, the students can acquire knowledge, develop their own
abilities and become more qualified.
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Analysis of the Influencing Factors in Migrant Workers’ Training
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Abstract: This paper analyzed and predicted the current individual influencing factors of migrant
worker’ training needs via single factor analysis and multiple regression analysis. The results have
shown that gender, education background, and the number of minor children have predictive effect at
different levels on migrant workers’ training needs, but migrant workers’ individual value fails to have
the main predictive effect on the training needs.
Key words: Migrant worker; Training needs; Single factor analysis; Stepwise multiple regression
analysis

1 Introduction
In the past thirty years, Chinese economy has developed greatly by virtue of the transfer of surplus
labor force brought by the demographic dividend and the specific dual economic structure. But as the
opportunity window of demographic dividend closes and the Lewis Turning-point appears, the labor
force increment of our country will continue to decline, and the transfer velocity of the rural labor force
will also gradually slow down. The strength of China’s labor force in numbers will be gradually
weakened, and the competitive advantage of China's economic development will definitely turn to the
improvement of labor productivity and quality. The monitoring report on the nationwide migrant
workers, released by National Bureau of Statistics in 2014, has showed that 56.8% of the migrant
worker are engaged in the secondary industry, 0.3% declined compared with the previous year; 42.6%
of the migrant worker who are engaged in jobs the secondary industry which is a 0.1% increase from
last year.. According to the report, 61.8% of migrant laborers have obtained employment in the second
industry; 48.6% of local migrant workers participate in the tertiary industry. Among the migrant worker,
9.3% have entered into the agricultural technology training, and 29.9% non-agricultural vocational
skills training. Although the proportion of migrant worker who receive vocational skills training is
gradually increasing, It's may not be robust enough to cope with changes in labor demand brought by the
upgrading of industrial structure. Improving the human capital of migrant worker through the vocational
education training become an effective way to promote economic sustainable development.

2 Literature Review
Wei Longbao and Ruan Jianqing (2007) did a research on the peasants in Sandun Town in
Hangzhou and found that he condition of the expropriation of land, the numbers of workforce in the
family, the expectation for future income and the early training experience had wielded an influence on
whether the suburb laborers were willing to receive training. [1]Wang Yuxia and Zhou Shudong (2010)
conducted a research on the rural migrant workers from Jiangsu province and found that age, view on
training effect, training experience and the quantity of children under six years old had an remarkable
influence on the migrant workers’ willingness to receive training.[2] Huang Zuhui and Yu Ning (2007)
surveyed on land-lost peasants and found that training time, training experience, employment
relationship and views on training effect had a strong influence on their willingness to receive training.
[3]
Yu Jianbing (2012) analyzed the training willingness and the influencing factors of the “double
transfer” rural labor force from Beijing to Guangdong, and found that location, education background,
physical condition, marital status and monthly income all had an obvious influence on their training
willingness. [4]In Zhang Juan’s study on the people in the north and middle part of Jiangsu province, she
found that per capita income of household, the proportion of peasants training, the importance the
[5]
village cadres paid on training and so on had greatly influenced on peasants’ training willingness. Yu
Ding, Yanhui Xu, and Jinxing Li (2011)’s research shows that education background, marital status,
[6]
gender, and the sort of occupation all significantly affected on migrant worker training willingness.
Qiulin Zhang and Yelin Zhang (2008) studied on migrant worker in prefecture-level city in Jiangsu
province with Heckman’s two-stage estimation method, and found that migrant worker’ personal traits,
family characters and training project characters had great influence on their training willingness.[7]
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Delin Huang and Yongjie Chen (2014) did empirical investigation on migrant worker in Wuhan,
Xiamen and Cangzhou, and found that age, education background, working years, wage level, and
arable land had greater influence on the vocational training willingness, nevertheless that gender and
occupation type had little relationship with the training willingness.[8]
Thus the current researchers, by using Logistic Model, mostly analyzed migrant workers’
willingness in terms of the dichotomous variable . However, migrant workers’ training needs cannot be
confined to two variables -- “receive or not to receive”. There exist different situations based on their
different training needs. Accordingly, in this research, the training needs is viewed as a continuous
variable so as to distinguish the degree of migrant workers’ training needs..

3 Questionnaire and Empirical Analysis
3.1 Research hypothesis
Hypothesis 1: gender. The scarcity of female workers”, as one prominent phenomenon in labor
market, indicates that the female-participation rate in the workforce is lower than that of male workers,
showing that in the labor market, the participant rate of women workers is lothe researcherr than that of
men workers and the number of unskilled women workers is less. Thus, the researcher suppose that
gender has effect on the migrant worker’ participance in vocational education and training, and men
workers are more willing to join the training than women workers.
Hypothesis 2: age. According to the life cycle theory of investment in human capital, the increase
of age means the decrease of recovery time of the earnings in the investment in human capital. On the
other hand, it is easier for the young to absorb new things. Thus, the researcher suppose that tendency of
the younger migrant worker to receive the vocational education and training is higher than that of the
older migrant worker.
Hypothesis 3: marital status. Compared with other migrant worker, the unmarried ones have more
spare time and more control over their budget . Therefore, the researcher suppose t the unmarried
migrant workers show a stronger tendency than the married ones towards the vocational education and
training。
Hypothesis 4: education. It is easier for the the researcherll-educated workers to accept new
concept and acquire new knowledge and skill. So the researcher suppose that the migrant workers with
higher education have a higher tendency to receive the vocational education and training..
Hypothesis 5: income level. In accordance with Maslow’s hierarchy of needs, one may stimulate
additional demands only when his basic needs are met. That is, If their income can only meet the basic
need, they will not consider other needs. Then the researcher has made an assumption that the migrant
workers with higher income reveals a higher tendency than the lower ones towards the vocational
education and training.
Hypothesis 6: political status. To some extent, political status is one’s political capital that needs
some investment. One with some political status can be seen as his privilege in social status. Therefore,
the researcher suppose that the migrant workers with Party membership tends to receive vocational
education and training more readily than the ones without the membership.
Hypothesis 7: working area. T Working area, to some extent, determines the supply of vocational
training. Generally speaking, the urban area can provide more supply of training and different ways of
education. Thus, the researcher suppose that there exists a tendency that the migrant workers in the
developed areas are more willing to receive the vocational education and training than those working in
the underdeveloped areas.
Hypothesis 8: the number of minor children. It takes some resource to raise minor children. If
migrant workers’ income is constant, the more the minor children, the less the cost on other expense. So
the researcher suppose that migrant workers with less minor children shows a higher tendency to receive
vocational education and training.
3.2 Data description and variable definition

The data of this study is taken from the survey of the migrant workers in coastal areas of East
China and the central region in 2013. This research is conducted by random sampling ranging from
manufacture, catering, transportation to construction. 550 pieces of questionnaire paper the
researcherre delivered, and 512 of them the researcherre taken back with the effective rate of 93.9%.
Information of the research samples are illustrated in the following table.
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Table 1
Independent
Variable

Age

Education

Political
Affiliation

Marital
Status
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Basic Condition of the Samples

Frequency

Valid
Percent

Under 20

99

19.3

21-30

197

38.5

Independent
Variable
Gender

Frequency Valid Percent
Male

344

67.2

Female

168

32.8

Municipality
directly under the
Central
Government

49

9.6

Provincial capital

194

37.9

31-40

111

21.7

Over 40

105

20.5

Primary

55

10.7

Prefecture-level
city

134

26.2

Junior

166

32.4

county

95

18.6

Senior

142

27.7

Town

40

7.8

College and
above

149

29.1

0

119

23.2

League
member

159

31.1

1

177

34.6

Party
member

32

6.2

2

147

28.7

Democratic

8

1.6

3

147

13.5

Mass

313

61.1

2000RMB

32

6.2

Unmarried

219

42.8

2001-3000RMB

169

33.0

Married

277

54.1

3001-4000RMB

191

37.3

Other

16

3.1

Over 4000RMB

120

23.4

Location

Number
of
children

Monthly
income

3.3 Empirical Analysis
3.3.1 Single factor analysis
In order to select the factors that may have significant impact on migrant worker’ training needs,
single factor analysis is made separately for each explanatory variable and explained variables in the
study. The output results are shown in Table 2, Table 3 and Table 4.
(1) Gender and training needs. Research results are consistent with the assumption that migrant
worker of different gender have significant differences in training needs, but contrary to our hypothesis
women migrant worker have a stronger demand than men in participating in the training.
(2) Age and training needs. In contrast with the assumption, research findings shows that migrant
workers of different ages have no significant differences in training needs.
(3) Marital status and training needs. Results of research are consistent with the assumption that
migrant worker in different marital status show differences in the awareness of training Unmarried
migrant worker reveal a growing tendency toward the training needs. Married migrant worker are
superior to ones in other status, which is consistent with the assumption.
(4) Education background and training needs. Results are consistent with the assumption that
migrant workers at every stage of education have significant differences in training needs. With the
increase of educational level, the stronger the migrant workers awareness, the more likely their active
involvement .
(5) Income and training needs. The results that different income levels of the migrant worker reveal
different performance in the training needs is consistent with the assumption. The migrant worker with
monthly income of more than 3,000 RMB have stronger desire than those whose monthly income is
below 2,000 RMB.
(6) Working location and training needs. Contrary to the assumption, the migrant workers in
different working places show no significant differences in the training needs.
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(7) Number of households’ minor children and training needs. Coinciding with the assumption,
different number of households’ minor children of the migrant worker cause different results on the
training needs. The training needs of the migrant workers are inversely proportional to the number of
minor children in their family. Those who have no child or only one child have more desire to
participate in the training than those who have two or more children.
(8) Political affiliation and training needs. Study results indicate that political affiliation of the
migrant workers has no significant impact on their training needs.

It can be seen from the single factor analysis that gender, marital status, education background,
monthly income and number of households’ minor children have a significant impact on their
training needs.
Table 2

Differences Comparison of the Migrant WorkerS of Different Gender’s Training Needs

Training needs
*P<.05

Gender

N

Mean

Std. Deviation

Male

344

3.1599

1.15580

Female

168

3.6012

1.18443

***P<.001
Table 3

Descriptive Statistics Anlysis of Different Variables

t-value

-4.024.***
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Table 4
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Analysis of Variance Model of Different Variables

3.3.2 Predictive analysis
According to the results of single factor analysis, this study takes migrant workers’ training need as
the predicted variable, and takes gender, marital status, education background, the number of minor
children as predictive variables. After the predictive variables are transformed into dummy variables,
this study will use stepwise multiple regression analysis method to do predictive analysis. The results
are illustrated as Table 5 shows:
Table 5 Analysis of Stepwise Multiple Regression

As the above table of regression analysis illustrates, all the variables are selected except marital
status, and the multiple correlation coefficient betthe researcheren those variables and training needs is
0.411, which can predict 16.9% of the amount of variability of training needs. The variation is mainly
caused by the following control groups, Primary School VS College, Male VS Female, No Children VS
More Than 3 Children, Junior Middle School VS College, 1 Child VS 3 Children, Under 2000RMB VS
Over 4000RMB, and 2001 to 3000RMB VS Over 4000RMB. In the variables of regression model, the
Primary School VS College group’s individual predictive variation amount to training needs is the
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largest, which accounts for 5%. Successively, others are Male VS Female, No Children VS More Than 3
Children, Junior Middle School VS College, 1 Child VS 3 Children, Under 2000RMB VS Over
4000RMB, and 2001 to 3000RMB VS Over 4000RMB, which account for 3.3%, 2.6%, 5%, 6%, 2%,
7%. According to the standardized regression coefficients, the Bate-value of No Children VS More Than
3 Children group and 1 Child VS 3 Children group are 0.214 and 0.132 respectively, which are positive
values and show that the fethe researcherr children the peasant worker has , the stronger his or her
training need is. The Bate-value of the Primary School VS College group is -0.277, and that of the
Junior Middle School VS College group is -0.171. The two Bate-values show that compared with those
migrant worker who received college education, those who only received primary school education and
junior middle school education have lothe researcherr need for training. The Bate-value of Male VS
Female group is -0.141, which shows that male migrant worker have lothe researcherr need for training
than female migrant worker. The Bate-value of the Under 2000RMB VS Over 4000RMB group is
-0.126, and that of the 2001 to 3000RMB VS Over 4000RMB group is -0.084, which are negative
values and show that the migrant worker whose monthly income is under 3000RMB have lothe
researcherr need for training than those whose monthly income is over 4000RMB.

4 Conclusion
Through the single factor analysis and stepwise multiple regression analysis, the researcher can
draw the following conclusions: firstly, Contrary to most researchers’ conclusions,gender has important
influence on the training needs of migrant workers.Samples in this study reveal the trend that female’s
training demand is stronger than male’s. Secondly, the number of minor children in the family
influences the migrant workers’ training need, and that the peasant worker who has no more than 1 child
has stronger training need. Thirdly, migrant worker who have higher monthly income have more
positive training needs, and economic conditions have restrictive effect on migrant workers’ training
needs. Fourthly, migrant workers’ individual factors have predictive effect on their training needs, but
the effect is quite limited.
In a nutshell, external factors have greater effect on migrant worker’ training needs, which also
shows that the variation of migrant worker’ training needs can be done by changing the external factors.

Therefore, while expanding migrant workers’ training needs, we can try to depend on the external
factors to solve the problem.
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