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Summary: The endowment of  cities with sources of  new knowledge, e.g. universities and innovative enterprises, creates 
opportunities for cooperation in innovation processes. This article analyzes to what extent the regional availability of  such 
knowledge sources influences the cooperation patterns of  enterprises in Shanghai and Beijing. The article contributes to the 
broader discussion of  how technological progress in China’s leading metropolitan regions is influenced by economic and 
institutional changes. The empirical analyzes are based on statistically representative survey data. Thus, this article comple-
ments a number of  related publications that are based on case study material. The analyses show that the availability of  local 
knowledge providers explains the relative importance of  knowledge sources but not the absolute frequency of  contacts. 

Zusammenfassung: Das Spektrum der Kooperationsmöglichkeiten für Unternehmen im Innovationsprozess wird von 
den vor Ort erreichbaren potenziellen Kooperationspartnern beeinflusst. Dieser Artikel untersucht, in welchem Maß das 
lokale Vorhandensein bestimmter Kooperationspartner mit den Kooperationsmustern von Hightech-Firmen in Shanghai 
und Beijing korrespondiert. Damit möchte der Artikel einen Beitrag zur Diskussion um die Einflussfaktoren des techno-
logischen Wandels in Metropolregionen von Schwellenländern leisten. Die empirische Analyse basiert auf  repräsentativen 
Befragungsdaten. Die Ergebnisse zeigen, dass das lokale Vorhandensein potentieller Kooperationspartner die relative Be-
deutung einzelner Wissensquellen für Innovationen beeinflusst, nicht aber die absolute Kooperationshäufigkeit. 

Keywords: Regional innovation systems, knowledge transfer, cooperation partners, high tech, China

1  Introduction

China puts more and more emphasis on devel-
oping a high-tech industry as part of the country’s 
goal to establish a knowledge-intensive economy: 
Government-funded programs support basic re-
search and development (R&D), help to increase 
business spending on R&D and facilitate technol-
ogy dissemination (Schwaag Serger and BreIdne 
2007; hennemann and KroLL 2008). Building 
a knowledge-based economy is a major challenge 
for China: the country has to complete the transi-
tion of its science sector from a planned system led 
by government directives to one that is prepared 
to serve companies in a market-oriented economy 
(Sun 2002, 484-485). Moreover, China needs to 
improve the technological capabilities of its enter-
prises. This will allow the firms to gradually move 
from low-cost and labor-intensive production to 

gaining competitiveness in high-tech and innova-
tion. Technological upgrading of Chinese firms, 
however, has already made definite progress dur-
ing the first two decades of reform (ho 1997; Sun 
2002): During the 1980s technological upgrading 
was mainly driven by importing embodied technol-
ogy. In the 1990s knowledge transfer by multina-
tional companies became more and more important 
making technology imports more efficient. In re-
cent years Chinese companies’ indigenous techno-
logical efforts begin to emerge. 

An individual company’s success in techno-
logical upgrading, innovation, or producing tech-
nology-intensive goods depends on two factors: its 
internal capabilities and its external environment 
(BeLL and PavItt 1997). A firm’s internal techno-
logical capabilities are predominantly determined 
by its internal R&D efforts and the qualification 
of its employees. R&D activities both generate new 
ideas and help to absorb knowledge from outside 
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(cohen and LevInthaL 1989). The qualification of 
employees – a company’s human capital – is the ba-
sis for R&D and any other form of entrepreneurial 
behavior. Other factors that are related to internal 
capabilities are size, age, and form of ownership 
(KatraK 1997). The external environment affects 
a company’s efforts of technological upgrading in 
two ways: One, the legal framework and informal 
institutions form the basis for decisions on the way 
of technological upgrading. For example, the effec-
tiveness of the protection of intellectual property 
rights is crucial for the decision, whether upgrading 
is better achieved by R&D and own innovation or 
by copying and reverse engineering. Two, techno-
logical upgrading requires continuous information 
and knowledge exchange with partners. 

The latter aspect deserves particular interest 
from an economic geography viewpoint for two 
reasons: one, there is little comprehensive knowl-
edge about the quality and the quantity of innova-
tive linkages of (high-tech) firms in China though 
the topic has been addressed implicitly and explic-
itly. In general, innovative linkages are seen to be 
weak and insufficient for generating a strong inflow 
of new ideas into Chinese firms (wang and LIn 
2008; Sun 2002, 488; wang 1999, 222). However, 
there are regional and sectoral examples for the 
evolution of strong and productive linkages (Zhou 
2005, 1126; weI and Leung 2005, 34; chen 2006; 
LIefner et al. 2006). Two, the exchange of tacit 
knowledge requires direct communication between 
people and is, thus, much easier to facilitate through 
local interaction. Therefore, the set of cooperation 
partners that is available locally determines a com-
pany’s potential for intensive cooperation. For ex-
ample, regions that are endowed with a broad spec-
trum of industries offer wider opportunities for 
cooperation than regions with a narrow spectrum 
of industries. 

The analysis in this paper concentrates on 
Beijing and Shanghai, two of China’s leading cities 
with respect to knowledge and technology-driven 
economic development, and their respective hinter-
lands (hu and XIong 2003, 28; chen 2006, 68). In 
many respects, Shanghai and Beijing are compara-
ble to each other: Both cities were opened late to 
the world market. They are comparable in size and 
have served as industry bases in communist times. 
Both cities shall function as economic engines for 
the high-tech development of their surrounding 
regions, the Yangtze Delta and the Bohai Region 
(Zhang 2000; LIu et al. 1997). Their future devel-
opments, however, may look very different: Beijing 

is the city of politics, science, and culture, whereas 
Shanghai is a city of trade, finance, and industry. 
Shanghai has been attributed the role of an open 
city and Beijing the role of a science city. These 
roles reflect existing strengths and weaknesses of 
both cities and their surrounding regions: foreign 
direct investment (FDI) inflow, the presence of for-
eign-invested enterprises (FIE), and trade relations 
with foreign enterprises (FE) vary as much as the 
quantity and quality of local universities and public 
R&D institutes (URI). 

This paper hypothesizes that these regional 
differences affect the cooperation patterns of high-
tech companies, taking up arguments recently 
made by Sun (2003, 378, 387) and chen (2006, 75, 
95). Specifically it will focus on the following two 
research questions: 

1) Do the interaction patterns of high-tech 
companies in Shanghai and the Yangtze Delta, and 
in Beijing and the Bohai Region correspond with 
the accessibility of potential cooperation partners, 
i.e. FIE, FE and URI? 

2) Does the availability of local cooperation 
partners sufficiently explain cooperation patterns? 

The purpose of this paper is twofold: First, 
it aims at giving statistically significant proof for 
chen’s and Sun’s argument, in that it goes beyond 
the stage of collecting evidence from case studies 
only. Secondly, in contrast to many other studies 
that provide detailed descriptions of individual cit-
ies’ innovation systems it aims at comparing two 
regions with a consistent method. Thus, the anal-
ysis is restricted to a few comparable aspects and 
leaves out a discussion of both cities’ individual 
characteristics. 

The analysis is based on representative data from 
surveys among high-tech companies in Beijing and 
Shanghai. It concentrates on these firms’ linkages 
with FIE, FE and URI. Answers to the research 
questions will help to assess China’s policy of a re-
gionalized high-tech development strategy based 
on policy tools like selective opening of cities, con-
centrated funding for universities, establishment 
of high-tech parks, etc. They will contribute to the 
discussion of regional characteristics and variation 
within the coastal zone. Moreover, the results will 
be useful for understanding some of the major forc-
es behind the evolution of urban high-tech indus-
tries in newly industrializing countries. 

The article takes up ideas and concepts that 
have been discussed in various articles published 
in this journal, e.g. Koch 2005; moSSIg 2004; 
BatheLt and dePner 2003.  
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2  Theoretical background: cooperation in re-
gional innovation systems

Successful technological upgrading of compa-
nies is determined by internal and external factors. 
The above-mentioned internal factors are incorpo-
rated in the registration criteria for high-tech firms 
in China. For example, high-tech firms in Beijing’s 
Zhongguancun Science Park have to prove certain 
levels of personnel qualifications, internal R&D 
activities, and business activity in designated high-
technology fields (see section 4). This paper only 
deals with high-tech companies and, thus, the exist-
ence of internal determinants for technological up-
grading can be taken as given. 

Various theoretical concepts have been pro-
posed to explain the relevance of cooperation for in-
novation. An overview of the main approaches and 
arguments is given by mouLaert and SeKIa (2003), 
mouLaert et al. (2005) and BreSchI and LISSonI 
(2001). The concept of regional innovation systems 
(RIS) helps to capture the systemic nature of exter-
nal determinants for technological upgrading. This 
concept is based on interactive models of innovation 
that stress the importance of cooperation between 
innovating firms and partnering organizations 
(KLIne and roSenBerg 1986). Close interaction al-
lows companies to acquire knowledge from their 
partners and to utilize it in the innovation process 
(e.g. LeydeSdorff and meyer 2003, 196). Important 
actors in RIS are firms carrying out R&D as both 
knowledge providers and knowledge absorbers, uni-
versities and public research organizations as knowl-
edge providers, and many other actors like banks, in-
surance companies, business service companies and 
governments. A related approach that focuses on 
knowledge absorption in developing countries is the 
concept of learning regions (vIottI 2002; mathewS 
2001). aSheIm and vang (2006) point out that the 
RIS of metropolitan regions in developing coun-
tries offer stimulating conditions for innovation and 
learning: The universities and research institutes in 
such cities are usually among their nations’ top insti-
tutes. Human capital concentrates there as well as the 
respective countries’ technologically most advanced 
companies, and foreign companies that seek cheap 
but skilled personnel. These general statements can 
be linked to various conceptual and empirical studies 
on China (e.g. Su 2000; chang and ShIh 2004; LIu 
and whIte 2001; Sun 2002; Zeng and wen 2004). 

Cooperation is essential in the concept of RIS. 
It signals that knowledge is actively disseminated – 
transferred and absorbed – by the actors in the sys-

tem. Knowledge providers, e.g. FIE and URI, supply 
new knowledge and (local) cooperating firms receive 
knowledge. Thus, cooperation in innovation can be 
used as an indicator for the pattern of local knowl-
edge flows and the possibilities for learning and up-
grading. However, maLecKI (2002, 933) argues that 
links to outside the regional network are most crucial 
for a local innovation system and should be estab-
lished and maintained. Thus, firms should engage in 
cooperation with local firms and actors as well as in 
global networks.

With respect to the use of cooperation as an 
indicator for the pattern of knowledge flows in 
Shanghai and Beijing in section 5 two aspects are 
important: First, one can expect FIE, FE and URI 
to function as sources of new, yet different types of 
knowledge: As the overall aims and capabilities of 
FIE, FE and URI differ substantially their contribu-
tion to technological upgrading will differ, too. FIE 
and FE can be expected to cooperate primarily in the 
fields of marketing and market information as well 
as product adaptation and design (ShI 2001; Zhou 
and tong 2003). URI aim at generating extra money 
either from contract research or from the long-term 
benefits of being involved with spin-off and other 
high-tech companies (BaarK 2001). Hence, their 
contacts and the possible knowledge transfer aris-
ing from that should focus more on the core fields 
of technological cooperation, i.e., research and de-
velopment. Secondly, a basic assumption of the RIS 
concept is that spatial proximity between the actors 
facilitates cooperation and helps to generate spillo-
ver effects (SaLter and martIn 2001, 518). This as-
sumption holds true for those types of knowledge 
that cannot be codified in form of texts, formula, or 
blueprints: implicit or tacit knowledge. Other types 
of knowledge, e.g. publications, can be transferred 
over large distances at little or no cost. Only tacit 
knowledge that is obtained by and attached to peo-
ple is also sticky to places (anSeLIn et al. 1997; cp. 
LeydeSdorff and Zeng 2001). Many studies in this 
field underline the importance of spatial proxim-
ity between the actors in innovation processes (e.g. 
dörIng and SchneLLenBach 2006).

However, spatial proximity alone is not a suf-
ficient precondition for cooperation: Close interac-
tion requires some common understanding of how 
to communicate and work together. Companies’ at-
titudes towards cooperation vary with company size, 
age, industry, national background, its employees’ 
individual characteristics, etc. The cooperation be-
havior of URI is affected by its sources and amounts 
of funding and by its organizational structure (cp. 
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LIefner and SchILLer 2008). Thus, establishing link-
ages between firms and URI takes time, as barriers 
resulting from differences in organizational behav-
ior need to be overcome. Moreover, culture affects 
cooperation behavior as well. A lot of theoretical 
and empirical work has been devoted to the differ-
ences between Chinese and Western business culture 
and their implications for company interaction (e.g. 
BucKLey et al. 2004; Bennett et al. 2001). 

waLcott (2002, 350-352) argues that coopera-
tion in Chinese high-technology districts evolves 
and changes over time. Initially, FIE dominate and 
local firms only function in relation to FIE. In a lat-
er stage, a separate network evolves around URI in 
which some local firms engage in high-technology 
production depending on knowledge and capital 
from universities. In a final development stage these 
two networks eventually merge into one system in 
which FIE and URI serve as knowledge-providers 
and local high-tech firms function as entrepreneurs, 
high-technology producers, suppliers, and custom-
ers. The literature on cooperation in China’s busi-
ness context provides ample evidence for the rela-
tion between the regional economic structure and 

local firms’ cooperation behavior (e.g. wang 1999; 
hong 2003; Zhou and tong 2003; Zhou 2007). 

For the purpose of comparing cooperation pat-
terns in Shanghai and Beijing, neither the sequence 
of the development stages nor the time frame of this 
development is important. But this article takes up 
the argument that local firms’ linkages are to a large 
extend focused on the key cooperation partners that 
are available as well as on local business cultures (cp. 
Sun 2003, 378). 

3  Literature review: knowledge bases and 
linkages in Shanghai and Beijing

The two regions under investigation can be 
characterized as the most knowledge intensive re-
gions in China (wang and Zhang 2003, 388; hu 
and XIong 2003, 28; dahLman and auBert 2001, 
43ff.), but they differ significantly in the industrial 
activity, the sources of knowledge and the network 
building capabilities. Figure 1 shows the location 
of both regions in China, and the third knowledge 
intensive region, the Pearl River Delta. The latter 
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Figure 1: Knowledge intensive regions in China
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region, however, will be excluded from this article’s 
analysis due to its strong focus on low-tech manufac-
turing and very limited reliance on innovative link-
ages (cp. wang and LIn 2008). 

Shanghai is a leading economic center of China, 
Beijing is the country’s political center. Shanghai’s 
rise to become a metropolis of industry, trade and 
commerce, and other services had begun in colonial 
times. During the period of Maoist autarky policy 
the city’s role had been reduced to one of a major 
industrial region. But within the fifteen years after 
1990, Shanghai managed to regain the status of a na-
tionally and internationally important industry and 
service location, symbolized in the development of 
Pudong (Zhang 2003, 1552). Beijing has some im-
portance as an industry center, too, but the city’s 
role is determined by its political, scientific, and cul-
tural functions (LIu et al. 1997, 123). As the seat of 
the central government, Beijing leads the political 
hierarchy of China’s cities. The two most prestig-
ious universities of Beijing – Beijing University and 
Tsinghua University – are at the same time the two 
leading universities of the country. The same holds 
true for Beijing’s institutes of the Chinese Academy 
of Sciences. According to JacoBS (1997, 163) these 
differences explain why Shanghai appears to be an 
open, internationally oriented city whereas Beijing is 
much more oriented towards fulfilling its functions 
for the nation. 

Table 1 summarizes basic economic indicators 
and figures that underline differences in the interna-
tionalization of both metropolitan economies. The 
figures show considerable differences in both cit-
ies’ integration into the world market for goods and 
capital. As these differences have been a constant 
feature of the last decade, it is obvious that the loca-
tion of Shanghai offers much more possibilities for 
linking up with foreign-funded enterprises or trade 
partners. 

Table 2 illustrates Beijing’s lead in higher edu-
cation, science and technology (S&T). In quantita-
tive terms, the city’s endowment with teachers and 
researchers is much higher than Shanghai’s, and 
unmatched by any other city in China. Nearly 11% 

of China’s scientists in higher education institutions 
and more than 20% of the country’s scientists at oth-
er public R&D organizations work in Beijing (NBS 
2005). Moreover, Beijing’s top universities and R&D 
institutes are often ranked first and second in nation-
al university league tables but also in independent 
sources like the Science Citation Index (CERNET). 

The clear differences in the relative strengths of 
Shanghai and Beijing – openness to trade and invest-
ment vs. science – did not affect the past growth of the 
two cities’ high-tech sectors that have been growing 
by around 20% (Shanghai) and 18% (Beijing) annual-
ly since 1998 (NBS 2005, own calculation). However, 
these relative strengths go hand in hand with specific 
opportunities for cooperation and the accessibility 
of different types of new knowledge. This may affect 
directions and outcomes of innovation processes in 
the long run. So far, many authors claim that China’s 
high-tech firms are only loosely linked to potential 
cooperation partners (wang and LIn 2008, 179; Sun 
2002, 488; wang 1999). But recent studies reveal that 
Shanghai and Beijing offer specific opportunities for 
accessing knowledge for innovation. Moreover, they 
show that firms start making use of these options. 
For example, hong (2003) and chen (2006) show 
that Shanghai’s innovation system is predominant-
ly company-driven. Horizontal linkages between 
firms evolve as important channels for knowledge 
exchange. Case studies reveal that successful knowl-
edge transfer and subsequent learning is an emerg-
ing feature of linkages with suppliers or customers. 
Beijing’s innovation system, in contrast, is dominat-
ed by the influence of research universities, public 
research institutions, and the cooperation potential 
arising from them. For example, Zhou (2007, 2005), 
Su (2000), and wang (1999) describe the dynamics 

Table 1: Key economic indicators
GDP 
p.c.1)

Exports2) Exports 
p.c.3)

FDI4) FDI 
p.c.5)

Shanghai 57,115 113,589 6,258 85,430 4,805
Beijing 49,780 37,954 2,401 23,830 1,549

1) Yuan RMB
2) Mio. US $
3) US $

4) cumulated, Mio. US $
5) cumulated, US $

Source: NBSC 2007

Table 2: Indicators of the science base
University 
Graduates

S&T personnel in 
universities

S&T personnel in 
universities1)

Employees of R&D 
institutes2)

Employees of R&D 
institutes1), 2)

Shanghai 88,645 26,111 193 33,438 247
Beijing 97,424 45,872 394 108,508 933

1) per 100,000 inhabitants
2) non-university and non-business R&D, e.g. 

Chinese Academy of Sciences Source: SMSB 2005; BMBS 2005; NBS 2005
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of research-driven systemic changes in Beijing. In 
using case studies of companies or universities, Lu 
(2001), gu (1996), wen and KoBayaShI (2001), and 
others show that vertical linkages and knowledge 
transfers have led to successful commercialization of 
new knowledge. The empirical section of this article 
compares cooperation frequencies in both regions. 
Due to the limitations of quantitative analysis, how-
ever, this article will neither discuss why firms seek 
cooperation with specific partners, nor the effects of 
cooperation. 

4  Data source

The data used in this article were obtained in 
surveys of high-tech enterprises in Shanghai and 
Beijing. The surveys were part of two consecutive 
research projects on technological change, regional 
economic development, and cluster formation. They 
were sponsored by the German Research Foundation 
(Deutsche Forschungsgemeinschaft, DFG) and car-
ried out jointly by the Departments of Economic 
Geography of the University of Hannover, Germany, 
the East China Normal University, Shanghai, and the 
Chinese Academy of Sciences, Beijing. In a first step, 
the “Shanghai Innovation Survey” and the “Beijing 
Innovation Survey,” quantitative data were obtained 
in 2003 and 2004 by means of a standardized ques-
tionnaire. In a second step, quantitative information 
was verified and complemented by qualitative infor-
mation from oral interviews. These interviews were 
carried out with a sub-sample of those companies 
that had previously responded to the questionnaire. 
The interviews were held in 2004, 2005, and 2006. 
Within Beijing the Zhongguancun Science Park 
(ZGC) and within Shanghai the Pudong New Area 
including the Zhangjiang High-tech Park (ZJHTP) 
were selected as survey sites. In both regions, a quan-
titative, completely standardized survey of high-tech 
companies was combined with in-depth interviews 
of CEOs. The results were discussed in detail among 
the researchers involved to avoid a misinterpretation 
that could arise from cultural differences and back-
ground experience. 

According to the official regulations of the Beijing 
Municipal Science and Technology Commission on 
the confirmation of the new-technology enterprises, 
new-technology or high-technology enterprises must 
meet the following requirements (BMSTC 1998):

Research, development, production, and business 
management must focus on at least one of a specified 
range of product categories and technologies (e.g., 

microelectronics, IT, bio-technologies, new material 
technologies, photo-electron mechanics technolo-
gies, new energies).

At least 30% of all employees must have at least 
an undergraduate degree.

Share of R&D investments must account for 
more than 3% of the total income.

More than 50% of the total income has to be gen-
erated by sales of high-/new-technology products.

Regulations for the registration of high-tech en-
terprises in Pudong are similar (Shanghai ZJHTP). 
Thus, a relatively high level of internal technological 
capabilities is given. 

In Beijing, a sample was drawn from the popula-
tion of all companies registered as high-tech compa-
nies in ZGC in 2003. At the time of the first survey, 
the total number of registered high-tech enterprises 
was 7,104 (ZGC-AC 2003). These companies met the 
above criteria or had at least completed the registra-
tion process. Altogether, 500 companies were ran-
domly sampled from the total, using a stratified sam-
ple on size and industry type. The sample covered all 
areas of ZGC with the bulk of companies located in 
ZGC core area and “Shangdi Park.” In Pudong, all 
high-tech companies registered until 2003 (378) were 
surveyed. The questionnaires were delivered person-
ally to the contact person, who was either the CEO or 
the head of R&D, and were collected one week later. 

Support from local authorities ensured a rath-
er high response rate of around 46% for Beijing 
(n=234) and around 66% for Shanghai (n=254). This 
is a high figure compared to many other surveys car-
ried out in China, which were more or less designed 
as qualitative surveys (cf. Lau et al. 2002; Lu 2000; 
Zhou and tong 2003). The high absolute number of 
returns gives statistically representative proof of the 
statements made in this article. The accuracy of the 
quantitative results was underlined by the results of 
the second survey phase. 

In this article the terms cooperation, interaction, 
and linkage are used synonymously. The focus is on 
interaction between technology-receiving companies 
and possible donors (FIE and URI). Each act of co-
operation is counted as one link to another entity. 
This method has the advantage that cooperation 
can be related to distinct phases of the innovation 
process. 

The questionnaire contained separate questions 
on whether or not the company cooperates with 
other actors and in which phases of the innovation 
process they cooperate. It differentiated between 
the five stages of the innovation process: exchange 
of information, development of ideas, prototype de-
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velopment, pilot application, and market entry (cp. 
fIScher et al. 2001). In the tables 3, 4, and 5, coopera-
tion partners are subsumed into two groups: FIE+FE 
and URI. The group of FIE+FE includes all foreign-
invested firms in China and all cooperating firms lo-
cated abroad. These are foreign and foreign-invest-
ed suppliers, foreign customers, parent companies 
and other affiliated firms abroad, foreign business 
and technical service providers, and other foreign 
companies. The group of URI includes universities 
and other research institutes (Chinese Academy of 
Science (CAS), Chinese Academy of Social Sciences 
(CASS), others).

5  Empirical results: relative and absolute fre-
quencies of cooperation

The guiding questions for the empirical analy-
ses were posed in the introductory section: 1) Do the 
interaction patterns of high-tech companies in these 
cities correspond with the accessibility of potential 
partners (FIE+FE, URI) that varies locally? 2) Does 
the accessibility of cooperation partners sufficiently 
explain cooperation behavior or do we have to take 
other factors into account? These questions will be 
addressed focusing, first, on linkages during the in-
novation process, secondly, on the share of compa-
nies cooperating with certain partners, and, thirdly, 
on the cooperation behavior of Chinese-owned 
companies. 

5.1  Linkages during the innovation process

Table 3 summarizes the innovative linkages re-
ported by high-tech companies in both locations in 
the stages of the innovation process. 

In Beijing, cooperation with URI is more fre-
quent (n=258) than cooperation with FIE+FE 
(n=218). In Shanghai, high-tech firms cooper-
ate more frequently with FIE+FE (n=504) and 
less with URI (n=410). Thus, the relative endow-
ments of both regions with FIE+FE and URI go 
hand in hand with the major directions of linkages. 
Although this finding is merely statistical, a causal 
relation can be assumed to exist: the quantities and 
qualities of foreign investment and academic or-
ganizations in both regions determine cooperation 
patterns. 

Moreover, the percentage figures reveal that 
FIE+FE and URI fulfill different roles in the co-
operating firms’ innovation processes: the relative 
importance of contacts to FIE+FE and URI varies 
over the stages of the innovation process. In both 
regions, cooperation with foreign-invested firms or 
foreign firms is mainly done in the early and the 
very late stages of the innovation process whereas 
cooperation with URI tends to concentrate in the 
central stages (cp. LIefner and hennemann 2008). 
The latter result, which reveals the different types 
of knowledge FIE+FE and URI can offer, however, 
is not in the focus of this article. 

Table 4 displays the shares of Chinese high-tech 
firms reporting linkages with FIE+FE and URI 
during their innovation processes, thus eliminating 
the impact of the slightly different populations in 
Shanghai and Beijing. In addition, information on 
cooperation with the most important sub-groups of 
FEI+FE and URI is included. 

The table switches from the perspective of link-
ages to the perspective of firms. It shows important 
results concerning the original research questions. 
The frequency of intensive contacts to FIE+FE 
and URI is generally low, in particular in the case 
of Beijing. There, over the different stages of the 

Table 3: Absolute number of linkages during the stages of the innovation process

a) Beijing
Partners N (linkages) Stage 1 Stage 2 Stage 3 Stage 4 Stage 5
FIE+FE 218 (100%) 43 (20%) 58 (27%) 37 (17%) 27 (12%) 53 (24%)
URI 258 (100%) 60 (23%) 89 (34%) 54 (21%) 29 (11%) 26 (10%)

b) Shanghai
Partners N (linkages) Stage 1 Stage 2 Stage 3 Stage 4 Stage 5
FIE+FE 504 (100%) 110 (22%) 128 (25%) 110 (22%) 54 (11%) 102 (20%)
URI 410 (100%) 109 (27%) 131 (32%) 107 (26%) 45 (11%) 18 (4%)

Stage 1: Exchange of  information
Stage 2: Development of  ideas
Stage 3: Prototype development

Stage 4: Pilot application
Stage 5: Market introduction

Source: Shanghai Innovation Survey, Beijing Innovation Survey
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innovation process only between 9% and 22% of 
the high-tech firms surveyed have cooperation with 
FIE+FE, the figure for cooperation with URI is only 
marginally higher. On the other hand, the fact that 
more than one quarter of the firms in Beijing are 
linked to URI in the stage of development of ideas 
underlines that some knowledge transfer from URI 
to local companies is going on. The important as-
pect to notice, however, is that high-tech firms in 
Shanghai cooperate much more frequently in gener-
al. Not only maintains an average of about one third 
of companies contacts to FIE+FE over the stages of 
the innovation process, even cooperation with URI 
occurs more frequently than in Beijing: High-tech 
firms in Shanghai cooperate more frequently with 
any of the two types of partners in most of the five 
stages of the innovation process. 

The relative frequencies of contacts with the 
selected partners differ significantly between both 
locations. The chi-square test underlines the initial 
hypothesis that innovative linkages are a matter of 
opportunity, i.e. the accessibility of partners. The 
p-values were computed after figures had been ad-
justed for differences in absolute cooperation fre-

quencies. Thus, they were not affected by the higher 
overall cooperation frequency of firms in Shanghai. 
The highly significant results for stages 1 to 3 and 
stage 5 are mainly driven by the differences in co-
operation with customers and parent companies in 
Shanghai and Beijing. 

Thus, two important empirical findings from 
tables 4 and 3 stand out: one, the relative strengths 
of the two knowledge sources in the two regions is 
reflected in the cooperation frequencies of high-tech 
firms, and, two, Shanghai firms have more linkages 
than Beijing firms on average. 

5.2  Chinese-owned companies’ linkages 

In tables 3 and 4 linkages reported by all com-
panies were treated equally: the ownership back-
grounds of the companies surveyed were not taken 
into account. Shanghai has a much higher inflow of 
FDI compared to Beijing and, thus, a much higher 
share of international joint ventures and wholly for-
eign-owned subsidiaries in the sample. The fact that 
these Shanghai-based FIE have a higher propensity 

Table 4: Cooperation of all high-tech firms with selected partners (Percentage-shares of firms reporting links with selected 
partners)

a) Beijing
Partners Stage 1 Stage 2 Stage 3 Stage 4 Stage 5
FIE+FE 16% 22% 12% 9% 18%

Suppliers 13% 17% 7% 5% 12%
Customers 3% 5% 4% 3% 6%
Parent company, affiliate 2% 2% 4% 3% 3%

URI 18% 27% 20% 11% 9%
Universities 13% 20% 13% 7% 6%
Research institutes1) 12% 18% 10% 6% 5%

b) Shanghai
Partners Stage 1 Stage 2 Stage 3 Stage 4 Stage 5
FIE+FE 33% 40% 37% 18% 32%

Suppliers 19% 24% 21% 7% 12%
Customers 7% 10% 8% 5% 13%
Parent company, affiliate 10% 12% 13% 9% 13%

URI 31% 38% 31% 14% 5%
Universities 21% 23% 16% 6% 3%
Research institutes1) 22% 29% 25% 12% 4%

c) Difference in relative cooperation frequency (Shanghai – Beijing)
p-value (chi-square) 0.013 0.000 0.033 0.152 0.000

Stages 1-5: see Table 3
1) figure includes links with institutes of the CAS, the 

CASS, and all other non-university public research 
institutes

Source: Shanghai Innovation Survey, Beijing Innovation Survey
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to cooperate with other FIE and enterprises locat-
ed abroad is somewhat tautological – and, indeed, 
an integral part of the success story of Shanghai’s 
economy – and it strongly affects the data. Table 
5 presents data on the linkages of Chinese-owned 
companies exclusively, in order to avoid the possi-
bility that FIE-to-FIE+FE cooperation dominates 
the analyses. 

Three observations from table 5 stand out: First, 
cooperation patterns of firms in Beijing meet the ex-
pectations: URI are the more frequent cooperation 
partner with the exemption of stage 5. Secondly, 
cooperation patterns of Chinese-owned firms in 
Shanghai do not fully meet the expectations: the 
firms do still cooperate rather often with FIE+FE 
but they seek cooperation with universities or the 
academies even more frequently. Thirdly, only in 
stages 3 and 4 relative cooperation frequencies dif-
fer significantly between both locations. Hence, 
Chinese-owned firms show similar cooperation pat-
terns regardless of the region investigated. P-values 
in stages 3 and 4 are not driven by differences in 
cooperation frequency with FIE+FE and URI. 
Instead, they derive from differences in cooperation 
frequencies with universities and public research in-
stitutes: Beijing’s high-tech companies tend to focus 

on universities whereas Shanghai’s firms cooperate 
more often with public research institutes. Fourthly, 
the Chinese-owned high-tech firms in Shanghai are 
generally more likely to cooperate than Chinese-
owned firms in Beijing. This holds true for all four 
categories of partners included here, foreign sup-
pliers, foreign customers, universities, and research 
institutes. Thus, the key results from table 4 cannot 
be attributed to the effects of the FIE among the 
sample in Shanghai. 

It can be summarized from the empirical sec-
tion that the inflow of FDI into the two regions and 
the strengths of URI in both regions predict coop-
eration patterns, as long as all high-tech firms regis-
tered in both locations are taken into account. Thus, 
the answer to research question 1 is “yes”. If the 
analysis is restricted to Chinese-owned companies, 
the favored partner of cooperation is URI in both 
regions. Chinese-owned firms in Shanghai make 
much less use of opportunities to absorb knowl-
edge from abroad than Shanghai-based FIEs. And, 
above all, firms in Shanghai cooperate much more 
frequently than firms in Beijing. Hence, the answer 
to research question 2 is “no”, the accessibility of 
FIE and URI does not sufficiently explain coopera-
tion behavior. 

Table 5: Cooperation of Chinese-owned firms with selected partners (Percentage-shares of firms reporting links with se-
lected partners)

a) Beijing
Partners Stage 1 Stage 2 Stage 3 Stage 4 Stage 5
FIE+FE 16% 21% 10% 9% 17%

Suppliers 14% 16% 6% 5% 12%
Customers 2% 5% 3% 3% 5%

URI 20% 28% 21% 10% 10%
Universities 14% 22% 13% 6% 6%
Research Institutes1) 14% 18% 10% 5% 5%

b) Shanghai
Partners Stage 1 Stage 2 Stage 3 Stage 4 Stage 5
FIE+FE 24% 35% 27% 9% 27%

Suppliers 18% 26% 20% 5% 14%
Customers 5% 5% 5% 4% 11%

URI 34% 52% 43% 20% 8%
Universities 24% 33% 23% 7% 3%
Research Institutes1) 22% 37% 35% 18% 8%

c) Difference in relative cooperation frequency (Shanghai – Beijing)
p-value (chi-square) 0.570 0.338 0.031 0.005 0.083

Stages 1-5: see Table 3
1) figure includes links with institutes of the CAS, the 
CASS, and all other non-university public research 
institutes Source: Shanghai Innovation Survey, Beijing Innovation Survey
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6  Discussion: additional factors affecting co-
operation

The latter result from the empirical section func-
tions as the starting point for the following discus-
sion that brings together ideas and thoughts about 
factors that possibly explain differences in abso-
lute cooperation frequencies between both cities. 
The section starts with a discussion of  factors that 
emerge from the quantitative survey. It shows that 
internal company characteristics have no significant 
influence on the results. Then, additional factors are 
discussed that relate to the fields of  policy and cul-
ture. These thoughts provide starting points for fu-
ture research in this field. 

6.1 Company characteristics

With Beijing and Shanghai this article is compar-
ing two major cities that are similar in many ways 
(see above). The company populations in both sur-
vey locations share many common features, too, 
as all companies went through similar registration 
processes and had to fulfill similar requirements 
with respect to the qualifications of  the personnel, 
R&D activities, and the fields of  business. However, 
apart from the already discussed share of  FIE, there 
are some differences in the enterprise populations 
that could theoretically affect cooperation behavior. 
These differences are size, age, and human capital 
base (cp. KatraK 1997). 

With respect to size and age, the companies 
surveyed in Beijing differ significantly from those 
surveyed in Shanghai: the average high-tech firm in 
Pudong has been established five years prior to the 
survey whereas the average firm in Beijing is much 
younger. As it takes time to establish an intensive co-
operation this age difference could cause differences 
in the number of  linkages. However, there is no valid 
statistical relation between firm age and the number 
of  its linkages in the data. Average firm size also dif-
fers with Shanghai’s firms twice as big as Beijing’s 
firms. But again, there is no significant statistical 
relation between these differences and cooperation. 
The factor that is theoretically most relevant is a 
company’s human capital and internal R&D capabili-
ties. In both Shanghai and Beijing, a strong statistical 
relation was found between the share of  employees 
with a university degree, i.e. a firm’s human capital, 
and the number of  its intensive linkages. The share 
of  a firm’s revenue that goes into R&D is also posi-
tively correlated with cooperation. However, firms 

in Beijing do slightly better in both indicators than 
firms in Shanghai do, so that the effect of  internal 
R&D is not the cause for the differences observed. 

Hence, company characteristics cannot explain 
differences in absolute cooperation frequency. 

6.2 Local vs. inter-regional contacts

Whenever cooperation is used to exchange tacit 
knowledge spatial proximity between the partners is 
necessary. But not all knowledge that can be trans-
ferred in cooperation is necessarily tacit. For exam-
ple, SaLter and martIn (2001, 528) argue that some 
universities may absorb academic knowledge on a 
worldwide scale and disseminate it into a national 
or regional innovation system. In such a case, also 
partners that are not located in close proximity to 
such a university may seek cooperation and try to 
use forms of  contact that do not require frequent 
personal interaction. 

In the case of  China, the dominant academic in-
stitutions are the leading universities in Beijing and 
the leading institutes of  the Academy of  Sciences, 
also in Beijing. The data indicate that these institu-
tions indeed fulfill their role as knowledge absorbers 
and knowledge providers not only for firms within 
Beijing but also for firms in Shanghai. Among the 
many companies in Pudong that reportedly coop-
erate with URI more than 70% have at least one 
URI-partner in Beijing. The reverse case, a firm in 
Beijing reporting to have a URI-partner in Shanghai, 
is much less common. Thus, part of  the surprisingly 
high number of  linkages of  firms in Shanghai with 
URI can be attributed to the nationwide outreach 
of  Beijing’s URI. However, public research organi-
zations in Shanghai and neighboring Jiangsu prov-
ince function as knowledge providers for Shanghai’s 
high-tech firms, too. 

6.3 Policy influence

In China, the role of  policy can be both ben-
eficial and hampering to the technological upgrad-
ing of  individual firms: On the one hand, the gov-
ernment provides funding for R&D, on the other 
hand, government regulations and bureaucracy can 
be a constraint for entrepreneurial action. The po-
litical influence, however, varies from province to 
province and from municipality to municipality, and 
generally decreases with the distance from the capi-
tal (cp. KroLL and LIefner 2008). While the central 
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government keeps a relatively close look at Beijing, 
distant regions – e.g. the Pearl River Delta – enjoy 
more freedom and flexibility in experimenting with 
new economic policies (LIn 1997, 59, 65). But on the 
other hand, the availability of  government funding 
for firms’ in-house R&D is much better in Beijing 
than at other places (hong 2003). 

The companies in the survey were asked to state 
whether they regarded government influence and bu-
reaucracy as a major constraint for their business. The 
answers show clear differences between Beijing and 
Shanghai: 40% of  Chinese-owned firms in Beijing 
and 57% of  FIE in Beijing view government action 
as a constraint for their business. The respective fig-
ures for Shanghai are 27% (Chinese-owned firms) 
and 20% (FIE). These results indicate that state inter-
vention and directives are negatively affecting many 
firms in Beijing (cp. wang 1999; Zhou 2005, 1125). 
In Shanghai, government influence is reportedly less 
direct and strong and seems to follow a more liberal 
approach (cp. chen 2006, 76). However, compared 
with RIS in Western countries, government influence 
in China is generally very strong and deserves atten-
tion in future research. 

6.4 Regional cultures

Regional business culture affects the strengths 
and functions of  relations between firms and other 
actors. In this context, Beijing is said to exemplify the 
business culture of  North China. This culture attach-
es high value to stability, laws and regulations, col-
lectivity, and gives priority to the development of  the 
nation. On the other hand, the “South China” busi-
ness culture exemplified by Shanghai is said to lean 
towards flexibility, creativity, individual success, and 
an international orientation (cp. LIn 1997, 63-64). 

These cultures may explain differences in coop-
eration (Zhou 2005, 1127-1131; chen 2006, 78, 81). 
In the context of  the more flexible southern business 
culture, it may be easier to establish horizontal link-
ages between firms or between firms and FIE, URI. 
In addition to that one can expect horizontal links 
to evolve from the initiatives of  one or both of  the 
partners. Establishing these links does not require 
government initiative. In Beijing, in contrast, the gov-
ernment still often acts as a mediator in establishing 
horizontal linkages (cp. LIu and JIang 2001, 180). 
Hence, these linkages have a vertical component that 
may slow down the process of  establishing links, re-
duce the flexibility of  the cooperation arrangement 
and lower the intensity of  contacts. 

7. Conclusion

High-tech firms in Beijing cooperate more 
frequently with URI whereas high-tech firms in 
Shanghai cooperate more frequently with FIE and 
FE, reflecting the strengths of  both cities. But the 
fact that companies in Shanghai have a higher over-
all number of  linkages could not be expected from 
the RIS concept explained in the theory section. In 
the discussion three different approaches were of-
fered to explain the latter finding: first, the spatial 
scale of  cooperation has to be taken into regard: the 
leading URI in Beijing also cooperate with firms in 
Shanghai. Secondly, government action affects the 
firms’ cooperation patterns. Thirdly, both cities rep-
resent different business cultures that may have a 
profound impact on cooperation patterns. 

Returning to the starting point of  this paper, it 
is clear that the regionally varying accessibility of  
FIE, FE and URI has an impact on high-tech com-
panies’ cooperation behavior. The emerging, region-
ally varying cooperation patterns in both cities will 
in turn shape future developments (cp. wang and 
Zhang 2003, 392): one can expect the high-tech lo-
cation Beijing to build up strengths in fields that re-
quire interaction with public research, e.g. bio-tech. 
The high-tech location Shanghai will most probably 
develop strength in fields that benefit from inter-
national exchange and competition. Thus, existing 
regional profiles will be reinforced by internal dy-
namics of  cooperation and innovation. But as long 
as the Beijing companies’ overall efforts to cooper-
ate remain far below the levels reached in Shanghai, 
the innovative potential of  Beijing will not be fully 
exploited. 

The last aspect, obvious differences in the over-
all cooperation efforts, deserves particular attention 
in future research projects. This would contribute 
to a better understanding of  the causes of  different 
development patterns in leading technical and eco-
nomic regions and allow for a more detailed predic-
tion of  the evolution of  regional specializations and 
growth patterns. 
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