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Introduction

Knowledge has increasingly become a key source of economic growth, and with
this trend, the university-industry linkage (or UIL hereafter) has become an important
issue (Mazzoleni and Nelson 2006; Sutz 2005). The same is true of China, too. Recently,
the Chinese government has paid a special attention to the productive role of university,
and encouraged close link between university and industry in order to enhance so-called
the ‘knowledge industrialization.’

Actually, the Chinese universities have not always been passive in contributing to
the economic growth. Many Chinese universities had tried to internalize the function of
industry by establishing their own industrial firms through so-called the university-run
enterprises (URESs) (see Eun, 2005; Eun et al., 2006).

However, URE model has proved to be only a lukewarm success. Furthermore, the
traditional UREs seem to be on a downturn with the changing environment in China
(Eun et al. 2006). Thus, Chinese central and local governments are now searching for a
more effective and sustainable UIL that would not only catalyze technological
innovations in industrial world but also enhance research in academia.

Against this backdrop, we performed an empirical study with the following
research questions and objectives. First, we will see what type of UlLs (e.g. patent
licensing, university science park, joint research, informal meeting) is preferred and
most actively utilized by Chinese universities and industrial firms. Also, we will check
recent changes (if any) in the degree of importance attached to each mode of UIL and

the UIL in general by the two participating parties (i.e. universities and industrial firms).



Second, we will examine the differences in UILs across different regions (esp.
Beijing and Shanghai) in China. Furthermore, we will try to explain the cross regional
differences referring to the regional context, through which we could figure out the
characteristics of the ‘Regional Innovation System’ (RIS) in each region.

The rest of this article is organized as follows. In section II, we review the existing
literature related to the UILs in China. Section III describes methodology that we
adopted in this study and the characteristics of the survey data we acquired. In section
IV, we present the survey findings and provide related interpretations and explanations.
In section V, we summarize the discussions and draw some implications not only for

China but also for other countries.

II. Literature Review

There is increasing amount of literature focused studies on the UIL (Branscomb et
al., 1999; Etzkowitz et al., 2000; Rosenberg & Nelson, 1994; OECD, 2002). Among
them, Etzkowitz and his school called ‘Triple Helix’ have mainly focused on the
increased importance of universities’ role in technology innovation, and argued that
universities are currently undergoing a ‘second revolution’, which incorporate economic
and social development as part of their mission.

On the other hand, Branscomb et al. (1999) found that there could exist quite
different U-I arrangements through comparative studies on the U-I relations of Japan
and United States. Unlike the conventional view that the Japanese universities played
only minimal role in their economic development, they insist that Japan has its own

characteristic working U-I linkages, of which salient feature is ‘informality’. In the



same context, they argue that due to the institutional differences, many of frequently
used criteria (e.g. number of patents and licenses) make poor yardsticks for empirical
measuring the U-I linkages in Japan. In pursuit of the origin of the differences between
Japan and United State, they paid considerable attention to the historical processes that
constituted the different U-I relationship in two countries.

Our study departs from the notion that there exists heterogeneity in modes of UIL
across different spaces (countries or regions) even though it is a general trend that UIL
is gaining bigger importance in the race for innovation. Also, our study is in line with
the works that take the historical and institutional factors seriously in explaining the UIL
in a specific country (or region). David and Foray (1995) and OECD (2002) insist that
academic institutions (and the linkages among them) are products of an historical,
evolutionary process and not the results of rational exercises by welfare-maximizing
public authorities. In similar context, Liu & White (2001) argue that in order to compare
national systems of innovation one should pay due attention to the country-specific (as a
result of historical and evolutionary process) distribution of ‘fundamental activities’ (i.e.
R&D, implementation, end-use, education, linkage) among different actors (e.g.
university, firm).

More focused studies on the Chinese UIR are found in some works (e.g. Lu 2002,
Yuan 2002, Zhang 2003). Lu (2002) analyzes the collaboration between universities and
business firms using game theory framework. However, he seems to have failed to take
into account the Chinese context and institutional environment in designing the bilateral
game situation. In other words, his research could be criticized as context-free.

In contrast to Lu (2002), Yuan (2002) and Zhang (2003) are much more attentive

to the evolutionary process of the Chinese UIR. However, their studies are mainly



descriptive and normative without empirical evidences and theoretical framework.

A study deserves attention is Eun et al. (2006)’s study. The study tried to build up a
conceptual framework that is applicable to explaining and evaluating the UIL in
developing countries and analyzed the Chinese case with the framework. However, the
study falls short of conducting empirical tests and addressing cross regional differences
in China. We will take Eun et al. (2006) as a starting point, but we will further develop

their ideas and test them through empirical research.

II1. Data and Methodology

In response to the policy needs and in order to identify the current position and
modes of the UIL in China, we gathered data through questionnaires survey. The
questionnaires were sent out to professors in Beijing and Shanghai. Through the survey
conducted from Dec 2007 to Jan 2008, we collected responses from 111 professors from
13 universities in Beijing and 70 professors from 8 universities in Shanghai (in total 181
professors).

With the empirical survey results, we will first describe the various aspects of UIL
(e.g. strength of UIL, frequent mode of UIL, obstacles to forming UIL, etc.) in China.
Then, we also try to verify the existence of regional differences in China in terms of the
dominant mode of UIL. We will check not only the differences but also commonalities
of the two cities. As a statistical tool of comparative analysis, we mainly use the Mann-
Whitney U test. Case studies and policy review will be added in order to enhance the
understandings on the survey findings. In deriving effective policy suggestions, we

would carefully take into account the national and local context that led to a specific



UIR in various Chinese regions. More generally, the concepts of national innovation

system (NIS) and regional innovation system (RIS) guide our work.

IV. Survey Findings

1. Modes of UILSs in China

Let us begin with discussing what types of University-Industry links are prevalent
in the contemporary Chinese universities. According to the professor survey, the
“Collaborative or trusted research under formal contracts with industries” was most
frequently adopted mode of Chinese universities as a channel of U-I link (see table 1).
In other words, the contract-based formal U-I links appear to be the most frequent form
of the link between universities and industrial firms in China. This is consistent with the
findings of another survey separately conducted for the Chinese firms on the U-I link. In
that survey, when asked of the most effective channels of U-I link, the Chinese firms
selected contract-based formal channels, such as “Joint or cooperative R&D projects,”
“Licensing (proprietary) technology,” and “patent.” At the same time, however, we
should also admit that various channels of U-I link (e.g. formal or informal, contract-
based or non-contract-based, ad hoc or relatively long-lasting, on- and off- campus) are
being practiced in Chinese universities. In addition, it is interesting to note that Chinese
professors rarely choose to set up their own companies or even participate in the

management of a firm as the director or a staff member'. It means that academic

' Although there are several famous successful cases that professors set up their own companies or even
participate in the management of a firm as the director, such as professor Xuan Wang of Peking
University, who set up the Founder company through his great innovative technology on Chinese words
publishing, professor Jiren Liu of Northeast University, who was the main founder and now is still th



entrepreneurship is not so widespread in China, although it needs a series of

international comparative studies to figure out, if any, the Chinese characteristics.

Table 1: Frequently selected channels of U-I link

Collaborative or trusted research under formal contracts with
1 35.50%

industries (1*)

Non-periodic consultation, on-site supervision, lecture, and other
2 14.70%

activities for industry

3 Student internships to industries 13.10%
Participation and discussion in industry-related conferences and

4 10.90%
seminars

Sharing of research facilities and equipments between universities 930%
5 .30%

and industries

Cooperative research with company researcher leading to publication
6 of articles or registration of intellectual property, all without a formal 5.80%

contract with the company

7 On-campus training for industry's personnel 4.80%

Consultation, supervision, and other activities for companies as
8 4.20%

official consultants

9 Your own participation in industries as the director or staff 1.00%

10 Creating your own start-up company 1.00%

Although the “Collaborative or trusted research under formal contracts with
industries” is the most frequently practiced UIL both in Beijing and Shanghai, however,
there exist notable differences between the two cities in terms of the importance of each

channel of UIL. In Shanghai, the contract-based channel of link occupies the dominant

e key leader of the Neusoft company, it is really too difficult and risky for professors to found or
manage a company directly. Last year, there even happened a bad accident, professor Xiaohua Yun of
NJUST(Nanjing University of Science and Technology) and Zhejiang University was murdered by his
partner and the CEO of their cooperated company.



position among many competing channels. 46.9% of respondents from Shanghai
answered their universities forge links with industrial firms mainly through the
“Collaborative or trusted research under formal contracts with industries.” > However,
in Beijing, only 28.3% of the respondents pointed the contract-based channel of link as
a main channel of UIL. On the other hand, the university professors in Beijing would
use more various channels (including “Student internships to industries,” “Participation
and discussion in industry-related conferences and seminars,” “Sharing of research
facilities and equipments between universities and industries,” “Consultation,
supervision, and other activities for companies as official consultants”) in forging links
with industrial firms than the Shanghai’s counterparts (see Figure 1)’. This indicates
that the universities in Shanghai are more lopsided toward the formal contract-based
link in choosing mode of links with industrial firms while the universities in Beijing use
various modes of links. The difference might stem from the distinct regional innovation

system, although we need further exploration to clarify the sources of the differences.

* In Shanghai, formal contacted-based link between universities and industrial firm benefit both of the
cooperators. For example, Shanghai Jiaotong University setup a joint R&D institute with SMA

( Shanghai Mapale Automatic , the 3rd automatic company in Shanghai after Volkswagon and GM.

SMA is also the production base of the indiginous car maker Chery ) . Through the formal cooperation
between Shanghai Jiaotong University and SMA company, the university side contributed a great to the
company’s development of the indigenous car, which is called as MB. The MB car is also the first case
developed by uniniversity rather than company in China. In the two-year research and development of the
MB car, the university side innovated the noise reducing technology. The cooperation joint On 28th
September 2006, the MB car was produced and became the main product of SMA compnay in 2007
(Zeng, 20006).
® For example, on september 22, 2006, Beijing University of Science and Technology and ATA company
set up a training base to provide diversified chanels for students’ professional education (Sina Technology,
http://www.sina.com.cn, September 23, 2006).



Figure 1: Preference for each form of UIL (multiple choice)
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Note: A: Non-periodic consultation, on-site supervision, lecture, and other activities for industry; B:
Participation and discussion in industry-related conferences and seminars; C: Consultation, supervision,
and other activities for companies as official consultants; D: On-campus training for industry's personnel;
E: Cooperative research with company researcher leading to publication of articles or registration of
intellectual property, all without a formal contract with the company; F: Sharing of research facilities and
equipments between universities and industries; G: Collaborative or trusted research under formal
contracts with industries; H: Student internships to industries; I: Your own participation in industries as
the director or staff; J: Creating your own start-up company.



By breaking the respondent professors into four groups according to their fields of
research (i.e. IT, BT, Chemistry, Machinery and Engineering), we find that professors
in machinery and engineering field are more lopsided toward the “Collaborative or
trusted research under formal contracts with industries” than others (see table 2)*. This
might due to the fact that the unit scale of the projects in machinery and engineering is

larger than in other research field, making informal channels inadequate.

Table 2: Which Industry Prefers Formal Contract-based UIR

1. Machinery/Engineering 33/47  70.2%
2.1T 31/60 51.7%
3. Chemistry 21/43  48.8%
4. BT 21/52  40.4%

By the way, the cross-field differences highlight the above-mentioned differences
between Beijing and Shanghai in terms of the preferred mode of UIL. Because the
professors majoring in machinery and engineering account for larger share in sub-
sample of Beijing than in sub-sample of Shanghai in our sample (see table 3), the cross-
regional differences cannot be simply explained by the different geographical

distribution of majors among our respondents.

¢ Tsinghua university is well-known as the top university in engineering field in China. The university is active to
cooperate with industerial firms in many fields. For example, the electricity machinery department researched jointly
with Nanjing Electric Power Automation Equipment Factory (former name of Nanjing Guodian Automation Co., Ltd).
They iniated the joint research in 2000 and set up a joint institute in 2001. Through the formal cooperation, the
institute innovated several technology and registered several patents. Parts of technology have been industrialized
(TsingHua University, 2006). Zhejiang University, another top engineering university in China, even set up a s
pecialized website to promote the university-industrial cooperation (http:/www.uec.com.cn). East China
University for Science and Technology, which is one of the famous universities in chemical engineering field,
cooperated tightly with industrial firms through technology transfer and industrialization. Sustainable cooperation
between the university and several firms in Guangdong province contributed a lot to both sides(ECUST, 2007).
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Table 3: Sample Distribution of Different Fields across Beijing & Shanghai

Region Major Total
Machine/
IT BT Chemistry | Engineering | Others
Beijing 38 19 21 33 0 111
(34.2%) (17.1%) (18.9%) (29.7%) (0.0%) | (100.0%)
Shanghai 15 25 17 12 1 70
(21.4%) (35.7%) (24.3%) (17.1%) (1.4%) | (100.0%)

2. Evolution of the University-Industry links in China

It is very clear that the U-I links have strengthened during the recent a few years.
When asked to compare the degree of U-I cooperation before and after the year 2000,
127 out of 203 professors (62.6%) said it has been strengthened. Only 5 professors
argued that it has been weakened during the same period. A Mann-Whitney U test
clearly supports the trend of strengthening UIL between before and after the year 2000

(see table 4). The strengthening trend is very clear both in Beijing and Shanghai before

and after 2000.

Table 4: Strengthened U-I Cooperation

before 2000 after 2000
U-I cooperation

frequency % frequency %
not relevant 87 42.9 11 5.4
very weak 4 2 2 1
somewhat weak 14 6.9 19 9.4
average 47 23.2 52 25.6
somewhat strong 44 21.7 91 44.8
very strong 7 3.4 28 13.8
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Mann-Whitney U test

Ranks
Before & Mean Sum of
After 2000 N Rank Ranks
Before 203 154.16 31294.50
After 203 252.84 51326.50
Sum 406

Test Statistics

Before &
After 2000

Mann-Whitney U 10588.500

Wilcoxon W 31294.500
Z -8.769
Sig. .000

It is interesting to compare the strength of UILs in Beijing and Shanghai. A series of
Mann-Whitney U tests show that the UIL was stronger in Shanghai than in Beijing
before 2000, although the difference is only marginally significant (p=0.102). But the
difference between the two cities in terms of the strength of UIL has become obvious
after 2000. During the post 2000 period, Shanghai has a stronger UIL than Beijing,
which is statistically significant (p=0.068) at the 10% significance level (see Table 5 and

6).

> Although both of Beijing and Shanghai metropolitan governments have made efforts to promote the
UILL, relatively to say, Shanghai shows stronger UIL than Beijing. Reasons could be found from the
following three sources. First, in the process of industrial restructuring and industrial upgrading, district
governments promoted to setup science parks jointly with universities. There emerged a lot of science
parks beside the university campuses in Shanghai in recent years. Second, Shanghai Association for
Cooperative Education (SACE, http://www.tech.net.cn/sace/index.shtml) played the role for experience
exchanging after its foundation in 1994. Third, cooperative education mechanism is emerging in Shan
ghai. The SACE even published special volume of the papers on concluding the ten-year university-
industrial cooperation experiences(Li, 2004). For university-industrial cooperation, explorative reforms
have been promoted in some universities in Shanghai. For example, as the first testing project for

12



By combining the findings in the above, we might argue that UIL in Shanghai is
more monotonous (concentrated on the formal contract-based links) in selecting the
mode of U-I link, but Shanghai’s UIL seems to be stronger than Beijing’s UIL. It

requires an exploration of the causes of the regional differences.

Table 5: Comparison of the Strength of UILs in Beijing and Shanghai

(Before 2000)
) Beijing Shanghai
U-I cooperation

frequency % frequency %
not relevant 53 47.7 23 32.9
very weak 0 0.0 2 2.9
somewhat weak 7 6.3 5 7.1
average 25 22.5 18 257
somewhat strong 21 18.9 21 30
very strong 5 4.5 1 1.4

Mann-Whitney U test

Ranks
Beijing vs Sum of
Shanghai N Mean Rank Ranks
Beijing 111 86.21 9569
Shanghai 70 98.6 6902
Sum 181

cooperative education in China after the open-door policy in 1978, Shanghai University of Engineering
Science initiated cooperative education plan in 1985. The university even set up the Center for
Cooperative Education Guidance(http://hzjy.sues.edu.cn) to take responsibility for this issue.
Shanghai Second Polytechnic University also established its own mechanism for cooperative education in
logistic field. (Zhou, 2007).
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Test Statistics

Beijing vs
Shanghai
Mann-Whitney U 3353
Wilcoxon W 9569
z -1.634
Sig. 0.102

Table 6: Comparison of the Strength of UILs in Beijing and Shanghai (After 2000)

Beijing Shanghai
U-I cooperation
Frequency % frequency %
not relevant 9 8.1 2 2.9
very weak 1 0.9 1 1.4
somewhat weak 9 8.1 6 8.6
average 34 30.6 12 17.1
somewhat strong 44 39.6 40 57.1
very strong 14 12.6 9 12.9
Rank
Beijing vs. Sum of
Shanghai N Mean Rank Ranks
Beijing 111 85.7 9512.5
Shanghai 70 99.41 6958.5
Sum 181

Test Statistics

Beijing vs.
Shanghai
Mann-Whitney U 3296.5
Wilcoxon W 9512.5
z -1.827
Sig. 0.068
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Now we move on to the individual professors’ degree of eagerness. When asked of



the personal inclination toward the U-I cooperation, professors in IT (28.3%) and BT
(26.9%) are relatively more activated than the professors in chemistry (20.9%) and
machinery/engineering (17.0%) field during the last three years, although the difference
verified by Kruscal-Wallis test is not statistically significant (see table 7). It is not
surprising as IT and BT are widely accepted as ‘science-based industry,” where the

boundary of academic research and industrial development is getting blurred.

Table 7: Professors’ Eagerness toward U-I Cooperation (Kruscal-Wallis Test)

Rank
major N Mean Rank
IT 60 106.12
BT 52 104.69
Chem 43 98.64
Machinery/Eng 47 94.69
Total 202

Test Statistics

Chi square 2.336
Degree of Freedom 3
Sig. .506

Furthermore, we could find that professors in the field of biotechnology in
Shanghai have been strongly motivated to participate in U-I cooperation (see table 8).
We could find some causes of this change in a series of policies adopted by the

metropolitan government.
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Table 8: Changes of Professors’ Eagerness toward U-I Cooperation

— Beijing vs. Shanghai (Kruscal-Wallis Test)

major N Mean Rank

Beijing2004 IT 33 57.42
BT 28 53.30
Chem 21 64.45
Machinery/Eng 29 50.86
total 111

Beijing2007 IT 33 56.00
BT 28 52.30
Chem 21 59.50
Machinery/Eng 29 57.03
total 111

Shanghai2004 IT 18 34.53
BT 18 28.94
Chem 19 3542
Machinery/Eng 15 44.63
total 70

Shanghai2007 IT 18 26.61
BT 18 43.17
Chem 19 34.71
Machinery/Eng 15 37.97
total 70

Test Statistics

Beijing2004 | Beijing2007 | Shanghai2004 | Shanghai2007
Chi square 2.695 770 5.332 6.981
Degree of
3 3 3 3
Freedom
Sig. 441 857 .149 073
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During the period of the 10th Five Year Plan (2000-2005), the industry scale and
innovation capability of the BT industry in Shanghai have been improved a lot. In the
11th Five Year Plan period (2006-2010), it is planned by the Shanghai government to
make Shanghai as a powerful biomedical innovation and industrialization base in the

world through branding strategy, service strategy and internationalization strategy.

Several BT industry bases, such as Zhangjiang of Pudong, Fenglin of Xuhui,
Caohejing, have grown up as the three BT industry clustering belts. In October 2006,
Sate Development and Reform Committee authorized Shanghai as the state-level
biotech industry base, which is constructed by Zhangjiang of Pudong as the core area,
and Xuhui, Qingpu, Nanhui and Fengxian as the four expansion areas.

With support by the central government and effort of the local government, Three
State-level biotechnology industrial bases have developed quickly in Shanghai. National
Shanghai Biotech Pharmaceutical Base in Zhangjiang Hitech Park has developed into a
biotech industry cluster with over 40 companies and over 30 R&D centers and over 200
ventures by 2004.

As a key project of the Ministry of Health and Shanghai Municipal Government,
Shanghai International Medical Zone (SIMZ) in Nanhui of Shanghgai will be built into
the “Shanghai Medical Valley”--a preeminent center of medical services, information,
research and technology development by 2020. As a project under the China Torch
Programme, the National Shanghai Nanhui Medical Equipment Industrial Base was
established in the SIMZ in December 2005. The medical devices industry base in SIMZ
has been one of the state-level first groups in China.

In order to encourage the foreign investors to establish the research and

development centers, Shanghai issued Provisions for Encouraging Foreign Investors to
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Establish Research & Development Agencies in Shanghai in September 2003.
Multinational Corporations such as the Siemens established its Medical Asia Center of
Excellence in December 2005 and operated in September 2007 in Nanhui District of
Shanghai with investment of RMB 300 million yuans.

Besides Zhangjiang and Nanhui, Fenglin Biomedical Center (FMC) is emerging as
one of the R&D and service base of the BT industry in Shanghai. FMC is located in
Xuhui district of Shanghai. The main functions of FMC is to concentrate the R&D of
life science, medical care service, life science and medical education and training,
international academic exchange and medical business exhibitions, which all have
significant impact. The strategy target focuses on building a biomedical center with the
integration of related industries such as business exhibition, strong service function,
favorable public environment, common sense of health, and stressing two key
industries— “R&D of life science” and “medical care service”, in conformity with the
global development trend. The purpose of FMC is to compete with the biological
medicine industry on a world level, and assume the leadership of this field in China and
the Asia-Pacific Region.

Shanghai government also promoted to set up several platforms for biotechnology
innovation and industrialization. National Center for Organization Engineering
Research and Shanghai National Center for Biochip Research are the typical cases.
National Center for Organization Engineering Research, lead by professor Yilin Cao of
the Shanghai Jiaotong University (who is the pioneer of organization engineering
research and application in China), was founded in May 2005 at the Zizhu Science Park
of Minhang District. This center is a platform for R&D and industrialization in the

organization engineering field. With professor Cao’s R&D team as the core of the

18



platform, the center is a market-oriented company jointed by seven organizations (with
the Shanghai Venture Capital and the CITIC Pacific as the investors, and with the
Medical School of Shanghai Jiaotong Unversity, the 9th People’s Hospital of Shanghai
Jiaotong University, the Shanghai Organization Engineering Research and Development
Center as the cooperators).

Shanghai National Center for Biochip Research is operated by Shanghai Biochip
Company (SBC). SBC is one of the largest biotech companies in China established at
Zhangjiang Hi-Tech Park in Pudong of Shanghai in August 2001. SBC has received
investments totaling $45 million USD from government grants and 10 shareholders
consisting of top VC groups, universities (Fudan University and Shanghai Jiaotong
University), research institutes, hospitals, and large biopharma at Shanghai. SBC is also
the national Engineering Center for biochip design and engineering in Shanghai.SBC
currently collaborates with several top ten worldwide Pharmaceutical companies and
leading diagnostic products providers located in the USA, Europe and China. In the case
of this center, professors from universities and institutes such as professor Guoping
Zhao participate actively.

Shanghai International Biotechnology and Pharmaceutical Forum (Bio-Forum) has
become a typical high level forum in BT industry. Bio-Forum is hosted by Modern
Biotechnology & Pharmaceutical Industry Office of Shanghai Municipality, has been
successfully held for 8 times since 1995. With support from Ministry of Science &
Technology, State Food and Drug Administration, State Administration of Traditional
Chinese Medicine, Science & Technology Commission of Shanghai Municipality, Sino-
American Pharmaceutical Professionals, Chinese Biopharmaceutical Association, etc,

Bio-Forum has progressively evolved into an influential international conference in the
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area of biotechnology and pharmacy. It plays an important role in China’s Biotech &
Pharmaceutical scientific innovation and industrialization.

Bio-Forum has attracted an increasing number of world-renowned scientists,
entrepreneurs and other outstanding specialists, including academicians from US,
Russia and China, senior managers of international pharmaceutical corporations such as
Merck, Novartis, Roche, Lilly, Bayer, Biogen, GlaxoSmithKline, financial experts from
well-known biotech & pharmaceutical venture capital corporations such as MPM,
Lehman Brothers, Sofinnova, Toucan and Montgomery as well as senior officers and
experts from SFDA, FDA, NIH, BIO, US Pharmacopeia, England Development Agency,
etc. Bio-Forum is intended to provide a global forum for the exchange of information,
ideas and experience transcending geographical and economical barriers to facilitate the
interaction and cooperation among scientists and entrepreneurs in the area of biotech &
pharmaceutical industry. At each Bio-Forum, the organizing committee sets the themes
and subjects according to hot topics and development trend of biotechnology &
pharmaceutical industry to keep a fresh perspective at the conference.

Under the Shanghai government’s strategy of BT industry, professors participated
actively to promote the innovation and industrialization. One of the typical cases is
professor Yumin MAO and Yi XIE. The Shanghai United Gene Technology Group
Compny, which is the largest gene technology company in China, set as its basic
strategy the obtaining of self-owned gene patents since its founding in November 1997
by professor Yumin MAO and Yi XIE of Fudan university. With a total capital of 4
billion RMB yuan, the company is a privately owned enterprise which concentrates on
genetic cloning, gene sequence, biological information, genetic chips and gene

medicines. The company has applied for 3,800 patents at home and abroad (in which
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over 1200 patents applied from abroad). The patents involve genes dealing with cancer,
obesity, high blood pressure and senile dementia, which are of high value for clinical

use and new medicine development.

Differences between Beijing and Shanghai are also found in the professors’
evaluation of each channel of UIL in respect of the effectiveness of commercializing
knowledge. The Mann-Whitney U tests indicate that Beijing more highly evaluates
“university-run enterprises” than Shanghai®, while Shanghai more appreciates

9 ¢

“collaborative research between universities and firms,” “academic research,” and

“university science park” than Beijing (see table 9).

6 It is well known that there are many top university-based companies in Beijing, such as Tsinghua
Tongfang and Founder. They are the excellent models of the “university-run enterprises” in China
although they have already been transformed into independent companies many years ago. Certainly, it is
easy for universities in Beijing to imitate these excellent models. Professors in Beijing also appreciate the
URES’ great contribution. Comparatively, although there are also university-based companies in Shanghai,

they are not so well known.
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Table 9: Evaluation on each channel of UIL — Beijing vs. Shanghai
Rank
Mean Sum of
Region N Rank Ranks
Ch 1 ]1.00 111 96.30 10689.00
2.00 70 82.60 5782.00
Ch 2 ]1.00 111 90.84 10083.00
2.00 70 91.26 6388.00
Ch 3 ]1.00 111 86.18 9565.50
2.00 70 98.65 6905.50
Ch 4 ]1.00 111 90.50 10045.00
2.00 70 91.80 6426.00
Ch 5 ]1.00 111 90.92 10092.50
2.00 70 91.12 6378.50
Ch 6 |1.00 111 85.92 9537.50
2.00 70 99.05 6933.50
Ch 7 ]1.00 111 91.12 10114.00
2.00 70 90.81 6357.00
Ch 8 ]1.00 111 85.27 9465.00
2.00 70 100.09 7006.00
Test Statistics
Ch 1 Ch 2 Ch 3 Ch 4 Ch 5 Ch 6 Ch 7 Ch 8
Mann-Whitney U 3297.000 | 3867.000 | 3349.500 | 3829.000 | 3876.500 | 3321.500 | 3872.000 | 3249.000
Wilcoxon W 5782.000 | 10083.000 | 9565.500 | 10045.000 | 10092.500 | 9537.500 | 6357.000 | 9465.000
zZ -1.867 -.057 -1.708 - 172 -.026 -1.742 -.039 -1.981
Sig. 062 954 .088 .864 979 .081 .968 .048

Note. Ch_1: university-run enterprises; Ch_2: Spin-off; Ch_3: collaborative research between university
and firm; Ch_4: information exchange between university and firm; Ch_5: education & training; Ch_6:

academic research; Ch_7: transfer of patent and proprietary technology; Ch_8: University Science Park
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The university science park concept differs in several important ways from the hi-
tech parks that constitute an integral element of the Torch Program. First, the university
parks attract smaller companies which are utilizing or developing novel technologies
often in close collaboration with university departments. Second, university parks only
have limited presence of foreign-invested companies and are less oriented towards
export markets. However, there is frequent interaction between university and industry.
A high-tech company has several options for its location in Shanghai. Zhangjiang Hi-
Tech Park is an obvious choice but threshold in terms of size and required investment is
quite high. Furthermore all eleven of Shanghai’s districts have also established their
own industrial parks. In Shanghai, the university science parks have stepped into the
growth phase. The university parks have become the platform for universities to deliver
their knowledge-based services to industry. It is argued that in the forthcoming five
years, university science parks will grow fast.

Fudan University Science Park (FUSP) was initiated in 2001 when 22 university
science parks were approved jointly the Ministry of Education and the Ministry of
Science and Technology. The main purpose of the university science parks is to support
technology transfer and commercialize technologies in close relation with universities.
FUSP resembles Oxford Science Park in the UK, where private investment is also
encouraged. FUSP is built in the surroundings of Fudan University and is located in the
midst of one third of Shanghai universities and colleges, and surrounded by more than
100 research institutes. Its six main investors include Fudan University, a Shanghai
investment company, the Technical Innovation Centre. None of the investors have a

controlling power. The Park at an early stage attracted companies such as Fudan
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Microelectronics, Fudan Zhangjiang, Fudan Kingstar, Fudan Tianchen, and Fudan
Biomedicine, and Fudan Water Engineering.

Shanghai Fudan Science Park Co, Ltd. is a sponsorship type equity limited
company that was founded in September 2000 by joint investment from Fudan
University and other companies. The Fudan Science Park, operating as a profit-making
company has greatly benefited from the booming property market. These are focused on
microelectronics, biomedicine, new materials, information engineering, education
industry and environment engineering. The Park has set up venture capital funds in
collaboration with foreign companies such as the SK Group in Korea.

The development of FUSP is passing through several stages. In Phase I property
development was carried out by a local construction company that in 2002 transferred
the ownership to Fudan Science Park for the amount of RMBS85 million. In Phase II the
Park has bought land for expansion from the government at a cost of RMB300 million.
During this phase a 24 storey building was constructed before September 2005 when
Fudan University officially celebrates its 100 Year Anniversary. Expansion is primarily
financed by bank loans for which the Science Park pays an interest in the region of 5-6
per cent. When Phase III and Phase IV are completed the Fudan Science Park will cover
an area of totally 100,000 square meters. In early 2005 FUSP housed approximately
300 companies inside the Park, although only half of them have a direct relation to
Fudan University. Anew high-rise building in Phase II can potentially house another 200
companies, although newcomers may be limited about 20 enterprises in order to provide
expansion possibilities for already existing companies. It is relatively easy to be
accepted in Fudan Science Park, without any requirement of being associated with the

university as such, although it is emphasized that new companies should bring original
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technology. Furthermore, Fudan Science Park has also in the vicinity established its own
Software Park — Fudan Fuhua (Fudan Forward) — which is already introduced on the
stock market.

Similar to FUSP, other major universities in Shanghai have also established
science parks. Shanghai Zizhu Science-based Park (ZSP) was approved by Shanghai
Municipal Government on Sep 12 2001. It is jointly invested by companies and
Shanghai Jiaotong University. Located in southwest Minhang, the Science Park contains
a university park, an R&D base, and the Pujiang Forest Peninsula. Phase one has a
planned area of 11 sq. km. The university science park draws on the advanced research
and personnel resources of top notch universities including Shanghai Jiaotong
University, East China Normal University, and Jiaotong University (Taiwan). The R&D
base is focused on microelectronices, optical-electronics, digital technology, software,
new materials, and other such revolutionary industries. The Park had attracted
investment $ 5billion and 8 Fortune 500 companies in the past five years. Already home
and abroad companies, such as China Network Communication Corporation, Microsoft,
ST, Intel, UP Technologies, HISYS Semiconcductor Technology, Xuan Yang Nanometer
Materials, Tianma Networks, BSI, and TideStone Software have invested there. The
park will completed by 2008.

TongJi University National University Science Park relies on the subject
predominance of the university in the fields of civil engineering, ocean and earth
science, environmental science and engineering, urban construction and planning,
material science, mechanical science, traffic and transportation science and automobile
science. According to the multi-campus situation of Tongji university, the university

correspondingly took "multi-base" as a principle when made the park development
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programming. According to the characteristics and the necessities of the
industrialization process and the transformation of research achievements, Tongji
National University Science Park has successfully set up the Incubator Base on Chi
Feng Road, the Business Promotion Base on Guo Kang Road and the Industrial Base in
Nan Hui District, the Youth Business Promotion Base on Han Zhong Road, the
Automobile Research Institute in Jia Ding District, the Incubator Base on Han Dan
Road, San Ya Tongji Ecology Base, and Tongji University Science Park Suzhou Base,
"one park, multi-base" pattern is gradually formed in the process of bases construction.It
incubated many outstanding enterprises, such as Tongji Science and Technology, Xin

Hao Micro-electronics, Tongji Phosphor and Tong Jie Bio-material.

It is interesting to note that the individual mode of the link has experienced ups
and downs when the U-I links has been generally strengthened. Most prominently, the
Chinese-characteristic ‘university-run enterprises (UREs, Xiaoban giye)’ which have
prevailed in the 1990s (Eun, 2005; Eun et al., 2006) are not welcomed anymore.
Actually, we could find the UREs at the very bottom of the ranking list based on

professors’ evaluation of each channel of U-I link (see table 10)’. This means that the

7 By the end of 2004, number of the university-run hi-tech enterprises was 2355, total net assets was 50
billion RMB. According to requirement of the Ministry of Education , reform of ownership and
management system should be finished according the Company Law by the end of 2006. On December
19th of 2003, Tsinghua University set up the epecialised company, Tsinghua University Holding

Company(http://www.thholding.com.cn), to take responsbility of the university’s operational assets

management. Since that on, all thoses companies that had “Tsinghua” in the name had no rights to use the
Tsinghua name , only the holding company can use the name of “Tsinghua”, which is helpful to pretect
the brand and reputation of the university. The company also play the role for the university to manage
the companies invested by the university. This is the start point of UREs’reform in China. After that, other
universities followed Tsinghua’s step and set up similar companies, named as holding company or assets

management company. The reform of UREs’ownership and management system clearified the
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traditional vertically integrated hierarchical form of U-I link (i.e. UREs) has been
substituted by more horizontal and network-based various forms (e.g. collaborative

research, information exchange, patent licensing).

Table 10: Professors’ Evaluation on the Effectiveness of various modes of UIL

Mode of UIL Avg. of Evaluation
1 | Collaborative research between universities and firms 3.7833
2 | Education & Training 3.5616
3 | Information exchange between universities and firms 3.4778
4 | Academic research 3.4729
5 | Transferring proprietary technology (patent licensing) 3.3202
6 | University science park 3.0788
7 | Spin-off companies 2.8522
8 | University-run enterprises 2.8374

3. Evaluation on the U-I collaboration: Obstacles, Benefits, and Prospects

Although various forms of U-I links are now practiced in China and the links are
being further tightened as time goes by, however, the Chinese professors also come
across a series of obstacles in communicating and collaborating with industrial firms.
Table 11 illustrates the frequent problems that frustrate professors involved in the
collaborative jobs. The most frequently reported problem is about the time restriction,

followed by industrial partners’ lack of knowledge (or absorptive capacity), and the

relationship between university and UREs, and also made the former UREs set up clear governance
structure(Zhang, 2007). The reform also promoted professors to play their roles in university and UREs

more clear than ever before.
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university’s weak incentive leading professors to forge links with industrial firms.

Table 11: Obstacles for the U-I collaboration

Type of Obstacle frequency %

1 | Restriction on research time due to conflicting schedule of the industry 70 27.9

Time restriction that results from confounding of already-existent research
2 62 24.7
and education with additional industrial involvement

The industry's lack of understanding of the technology or the information

3 44 17.5
involved

4 | The university's insufficient reward system 16 6.4

5 | The government's excessive regulations or inappropriate policies or laws 15 6.0

6 | The industry's prejudice against the university researcher 13 5.2

7 | Excessive regulations from the university 11 4.4

o Unsatisfactory reward for the research results and unreasonable distribution 10 40
of profits

9 | Decrease in reputation and activities within the academic community 4 1.6

10 | Negative opinions of fellow researchers or students within the university 3 1.2

11 | Problems regarding co-authorship of the article 2 0.8
Total 251 100

The complaints about the time restriction show that professors typically have hard
time to meet the Aasty (from the standpoint of professors) requirements of industrial
partners who are mostly pressed for time. This might due to the fact that professors who
are mostly tied up with teaching and academic research have only limited time to devote
themselves to collaboration with industrial firms. It means that there exists a crowding-
out relationship between education and research on the one hand and the collaboration

with industrial firms on the other hand.
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This is supported by another finding of the survey: The most frequently-mentioned
reason why some professors are reluctant to forge a link with industrial firms is that
they attach more importance to education and academic research than collaboration with
industrial firms (see table 12). However, it might also due to the “cultural difference”
between the liberal university and the tight firms. Furthermore, the fact that the
industrial firms’ lack of knowledge constitutes a major obstacle in U-I links in China
seems to have something to do with the underdeveloped capacity of Chinese firms,

which is a developing country’s characteristic.

Table 12: Why reluctant to forge a link with industrial firms?

Reason frequency | %
1 | Incumbent jobs as a professor, research and teaching, are more important 24 453
2 | My area of research is unfit for industry-university cooperation 17 32.1
3 | Lack of government policies and systems to foster such cooperation 16 30.2
4 | There is conflict regarding publication of articles or intellectual property rights 4 7.5
5 | There is no company suitable for my own goals and time preference 2 3.8
6 | I'have personal opinions against industry-university cooperation 2 3.8
Total 53 100.0

Professors in Beijing and Shanghai perceive the main obstacles of UIL somewhat
differently. Professors in Shanghai emphasized more the industrial partners’ lack of
understanding on the related technology as an obstacle of U-I cooperation (see table 13).
This might indicate that the industrial firms in Shanghai are inferior to the counterparts
in Beijing in terms of absorptive capacity, although we need to control the sectoral and

other institutional and even cultural differences between the two cities. Tentatively,
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however, it might indicate that the stronger (than Beijing) and formal contract-based
link of Shanghai has something to do with the weak absorptive capacity of the firms in
Shanghai. On the other hand, the professors in Beijing more frequently complained the
“government’s excessive regulations or inappropriate policies or laws,” “excessive
regulations from the university,” showing that the excessive red tape (administrative

intervention) in Beijing discourage the UIL (see table 13).

Table 13: Perceived Obstacles — Beijing vs. Shanghai

Obstacle Beijing Shanghai
Frequency % Frequency %
O1 36 29.0 24 25.8
02 16 12.9 21 22.6
03 5 4.0 4 43
04 1 0.8 1 1.1
05 7 5.6 3 32
06 0 0.0 1 1.1
o7 9 7.3 1 1.1
08 9 7.3 5 5.4
09 11 8.9 4 4.3
010 1 0.8 3 32
Ol11 29 23.4 25 26.9
012 0 0.0 1 1.1
total 124 100.0 93 100.0

Note. O1: Restriction on research time due to conflicting schedule of the industry; O2: The industry’s lack
of understanding of the technology or the information involved; O3: Unsatisfactory reward for the
research results and unreasonable distribution of profits; O4: Problems regarding co-authorship of the
article; O5: The industry’s prejudice against the university researcher; O6: Negative opinions of fellow
researchers or students within the university; O7: Excessive regulations from the university; O8: The
university’s insufficient reward system; O9: The government’s excessive regulations or inappropriate
policies or laws; O10: Decrease in reputation and activities within the academic community; O11: Time
restriction that results from confounding of already-existent research and education with additional
industrial involvement; O12: Others
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Also, Beijing and Shanghai differ from each other in terms of the reason why

professors are reluctant to forge a link with industrial firms. Professors in Shanghai

9 <C

more emphasize “as a professor, research and teaching are more important,” “my area of

9 ¢

research is unfit for U-I cooperation,” “no company suitable for my own goals and time
preference.” On the other hand, professors in Beijing more frequently pointed to

“conflict in publication of articles or IPR” (see table 14).

Table 14: Reasons of Reluctance — Beijing vs. Shanghai

t-test

region N mean s.d p-value
Incumbent jobs as a professor, | Beijing 111 0.072 0.025 0.000
fesearch and teaching, are more Shanghai 70 0.200 0.048
important
My area of research is unfit for | Beijing 111 0.054 0.022 0.021
industry-university cooperation | Shanghai 70 0.100 0.036
Lack of government policies Beijing 111 0.072 0.025 0.974
and systems to foster such Shanghai 70 0.071 0.031
cooperation
There is conflict regarding Beijing 111 0.018 0.013 0.023
publication of articles or Shanghai 70 0.000 0.000
intellectual property rights
There is no company suitable Beijing 111 0.000 0.000 0.000
for my own goals and time Shanghai 70 0.029 | 0.020
preference
I have personal opinions Beijing 111 0.009 0.009 0.511
against industry-university Shanghai 70 0.014 0.014
cooperation

Then, what drives Chinese professors to overcome the obstacles and eventually
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forge and maintain a U-I link? When we asked professors to evaluate the U-I
cooperation that they have experienced since 2004, the survey results reveal that
professors have benefited from the U-I link in “development of new ideas for personal
research” more than anything else. There was no significant difference between Beijing
and Shanghai in this respect (see table 15). This indicates that, although it looks
somewhat contradictory with the findings in the above, collaborating with industrial

firms does not always crowd out academic research, rather it could facilitate the

research.
Table 15: What help professors to overcome the obstacles?
Possible rewards frequency %
1 | The development of new ideas for personal research 66 56.9
2 | Increase in education opportunity for students 57 49.1
3 | Augmentation of profits for the university or the academic department 52 44.8
4 | Augmentation of personal profits 51 44.0
5 | Improvements in the school's research facilities and technology 40 345
Total 116 100.0
Mann-Whitney U test — Beijing vs. Shanghai
reward1 reward2 reward3 reward4 reward5
Mann-Whitney U 1197.500 | 1204.500 | 1240.000 | 1230.000 | 1190.000
Wilcoxon W 1977.500 | 3415.500 | 3385.000 | 3441.000 | 1970.000
z -.631 -.583 -.198 -405 -.702
Sig. .528 .560 .843 .686 .483

Also, in a separate question on the reason of participation in U-I cooperation, the
professors who actively participate in themselves or encouraging others to do so

mentioned as the major advantage of the link that it could “improve the university’s
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research funds and research facilities” (see table 16). This is true both to Beijing and
Shanghai. However, professors in Beijing more emphasized the “transfer of patents and
knowledge” and “collaborative research is interesting and has practical potentials” as
main factors motivating them to participate in U-I cooperation, while professors in
Shanghai more frequently and somewhat passively pointed to “it is necessary or

advantageous for getting grants for research” (see table 17).

Table 16: Professors’ Gains from UIL

Gain # Possible gains Frequency %

It helps with improving the university's research funds and research

1 105 67.3
facilities

2 It activates the use and transfer of patents and knowledge 95 60.9

3 The research topic is interesting and has practical potentials 86 55.1

4 It helps with student education and support 51 32.7

s It is necessary or advantageous for getting government grants for 50 01
research

6 Financial incentives 26 16.7

7 It is demanded by the school or the department 2 1.3

8 I am considering founding a company in the future 2 1.3

9 For honor and reputation 1 0.6
Total 156 100.0
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Table 17: Professors’ Gains from UIL — Beijing vs. Shanghai

t-test

region N mean s.d p-value

Gainl Beijing 111 ] 0.568 0.047 0.789
Shanghai 70 | 0.443 0.060

Gain 2 Beijing 111 ] 0.523 0.048 0.009
Shanghai 701 0.371 0.058

Gain 3 Beijing 111 ] 0.460 0.048 0.021
Shanghai 70 1 0.371 0.058

Gain 4 Beijing 111 ] 0.117 0.031 0.318
Shanghai 70 | 0.143 0.042

Gain 5 Beijing 111 ] 0.225 0.040 0.012
Shanghai 70 | 0.314 0.056

Gain 6 Beijing 111 ] 0.234 0.040 0.491
Shanghai 70 | 0.257 0.053

Gain 7 Beijing 111 ] 0.018 0.013 0.023
Shanghai 70 | 0.000 0.000

Gain 8 Beijing 111 ] 0.009 0.009 0.511
Shanghai 70 | 0.014 0.014

Gain 9 Beijing 111 ] 0.009 0.009 0.111
Shanghai 70 | 0.000 0.000

In sum, the Chinese university professors seem quite positive about the U-I links.
The majority (82.6%) of professors express their will to continue to participate in U-I
cooperation. However, professors in Shanghai are more confident in that they have
contributed to the firms’ development through the U-I link and are more willing to

participate in U-I cooperation in the future (see table 18).
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Table 18: Willingness to participate in future collaborative works (Mann-Whitney

U test)
Rank
region N Mean Rank | Sum of Ranks
Willingness | Beijing 66 47.6 3141.5
Shanghai 39 62.14 2423.5

Test Statistics

VARO0000

6
Mann-Whitney U 930.500
Wilcoxon W 3141.500
Z -2.597
Sig. .009

Furthermore, when asked about the needed efforts in the future, many professors
argued that more importance need to be attached to the ‘mutual learning’ between
universities and industrial firms. As shown in table 19, professors think that “Student
internships to industries,” “On-campus training for industry's personnel” need to be
more emphasized. This reaffirms the importance of learning and education even in
linkage between university and industry. In addition, professors want there would be
more sharing of facilities and equipment with the industrial firms, which indicates the
backwardness of the physical research environment of the Chinese universities.
Professors in Beijing relatively emphasized the need of “non-periodic consultation, on-

9 <

site supervision, lecture, and other activities for industry,” “consultation, supervision,

9 ¢

and other activities for companies as official consultants,” “cooperative research with
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company researcher leading to publication of articles or registration of intellectual
property, all without a formal contract with the company,” while professors in Shanghai
would stick to the “collaborative or trusted research under formal contracts with

industries” (see table 20).

Table 19: Forms of cooperation that need to be emphasized in the future

Ranking of
present

importance
1

3

10

Ranking of
% future % Forms of U-I Cooperation
importance
35.5 1 20.3  Collaborative or trusted research under formal contracts with industries
13.1 2 19.2  Student internships to industries
Non-periodic consultation, on-site supervision, lecture, and other
14.7 3 14.4
activities for industry
Sharing of research facilities and equipments between universities
>3 ! 133 and industries
Participation and discussion in industry-related conferences and
10.9 5 9.6 )
seminars
4.8 6 8.9  On-campus training for industry's personnel
Consultation, supervision, and other activities for companies as official
2 ’ > consultants
Cooperative research with company researcher leading to publication of
5.8 8 4.1  articles or registration of intellectual property, all without a formal
contract with the company
1.0 9 3.0  Your own participation in industries as the director or staff
1.0 10 1.8  Creating your own start-up company
100.0 100.0 Total

frequency

55

52

39

36

26
24

15

271
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Table 20: Forms of cooperation that need to be emphasized in the future - Beijing

vs. Shanghai

Beijing Shanghai
Form frequency % frequency %
A 25 16.7 12 12.9
B 16 10.7 9 9.7
C 10 6.7 2 2.2
D 14 9.3 7 7.5
E 8 53 2 2.2
F 19 12.7 13 14
G 22 14.7 27 29
H 31 20.7 16 17.2
I 3 2 2 2.2
J 2 1.3 3 3.2
Total 150 100 93 100

A: Non-periodic consultation, on-site supervision, lecture, and other activities for industry; B:
Participation and discussion in industry-related conferences and seminars; C: Consultation, supervision,
and other activities for companies as official consultants; D: On-campus training for industry's personnel;
E: Cooperative research with company researcher leading to publication of articles or registration of
intellectual property, all without a formal contract with the company; F: Sharing of research facilities and
equipments between universities and industries; G: Collaborative or trusted research under formal
contracts with industries; H: Student internships to industries; I: Your own participation in industries as
the director or staff; J: Creating your own start-up company

V. Discussions & Conclusions

As the so-called knowledge-based economy proceeds, many countries including
China seem to attach a bigger importance to knowledge creating centers. At the same
vein, the Chinese (central and local) governments and industrial practitioners have more
actively pursued to forge links with universities in order to facilitate the knowledge
flows from the knowledge centers and eventually bring about “innovations” in Chinese

firms.
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In theory, there are various types and channels of University-Industry Link (UIL).
One can hardly insist that a specific type (or channel) of UIL is superior to others,
because the appropriateness of a specific UIL might be heavily affected by the
environment where the UIL is embedded in. Therefore, this study departed from the
notion that the actual practice of UIL could differ not only in different countries but also
in different localities especially in a huge country such as China. Naturally, the
Regional Innovation System (RIS) perspective constitutes the theoretical underpinning
for our research.

As an explorative study, we focused on finding differences in terms of UIL
between Beijing and Shanghai, the two huge cities where the Chinese top research
universities are concentrated in. For this, we tried to analyze and interpret the empirical
data attained from a questionnaire survey directed for university professors in Beijing
and Shanghai. Plus, we tried to provide a preliminary explanation to the difference
between the two cities.

Through the questionnaire surveys, we could find notable differences between
Beijing and Shanghai as follows:

Formal and contract-based UlLs are more welcomed in Shanghai, while more
various forms of UlLs, including informal and non-contract-based links, are widely
adopted in Beijing. In other words, the UIL in Shanghai seems to be more monotonous
than the one in Beijing. Furthermore, we could assume that the difference would persist
at least in the near future because professors in Shanghai express higher interests in
enhancing the formal and contract-based UlLs. In addition, we could find that the UIL

per se seems to be more impressively strengthened in Shanghai than in Beijing.
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In theory, the differences mentioned above might stem from the sectoral difference.
However, we found that the sectoral difference (or the different distribution of industrial
sectors) cannot fully explain the difference between Beijing and Shanghai. Thus, we
tried to find an alternative or complement, but tentative, explanation by looking into the
various policy measures initiated by municipal government and individual institutions
in Shanghai. Although the comparison of policy measures and their actual
implementation in Beijing and Shanghai needs further elaboration, we might tentatively
conclude that Shanghai’s active local leadership seems to have enhanced the UIL in
recent years.

One thing that restrains us from simply arguing Shanghai’s advancement or
superiority to Beijing is the fact that Shanghai’s UIL is largely lopsided toward the
formal and contract-based ones. Although the monotonous feature by itself does not
constitute a problem, however, we could remind the fact that the full-blown UIL is often
sustained by various (formal and informal) channels and sometimes informal channels
are more important than formal ones (see Cohen et al., 2002). Excessive dependence
upon the formal contract might originate from a rigid system that hinders knowledge
flows between academia and industry and from the lack of social capital. In this regard,
Beijing might fare well because it has more pluralistic UIL in comparison with
Shanghai. However, Beijing seems to fall short of Shanghai in terms of the organized
efforts by the local government. Thus, coordinating efforts might be in need to
overcome the seemingly pluralistic but still fragmented links in Beijing.

In sum, we might argue that the two most advanced cities in China are now trying
to construct more sophisticated UILs in order to facilitate innovations, but they are still

at the early stage of development with different problems to tackle in the future.
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Although the Shanghai model is surely incomplete as implied by its heavy dependence
upon the formal and contract-based UIL, however, it is possible to be a realistic solution
for developing countries which lack social capital and institutional thickness. However,
we need further studies on the performance of different mode of UILs or the correlation
between different modes of UIL and the frequency and significance of the innovations

induced by the linkage between academia and industry.
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