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Abstract 

Zhongguancun Science Park (ZSP) is the pioneer of science parks in China. 

The primary goal of this thesis is to find out the mechanisms of the hi-tech 

industrial cluster and the clustering process, which has realistic meanings to 

the promotion of ZSP. Abundant researches have been done on cluster, 

which is in contrast with the lack of a unified theoretical framework for 

exploring the clustering process. In an attempt to complement this neglected 

part, the paper investigates the clustering process and the engine behind it 

through the research on the two aspects of derivative effect in ZSP. As the 

largest sub-park of ZSP, Haidian Science Park (HSP) is selected to do 

deeper research to find out the internal partnerships, network of firms and the 

role of government. Based on the overall assessment of ZSP and the 

intensive study in HSP, constructive suggestions are given in the final part. 

 



Hi-tech Cluster in China- Based on the case of Zhongguancun Science Park 
 

Blekinge Institute of Technology / Master in European Spatial Planni ng and Regional Development  
Han Wang 

 

Table of contents 

 

Table of contents ................................................................................................. 1 

I.Introduction and Methodology ......................................................................... 2 

1.1 Introduction ............................................................................................. 2 

1.2 Purpose .................................................................................................10 

II. Zhongguancun Science Park: the facts, history and situation ...............11 

III. Cluster theory ...............................................................................................15 

3.1. Cluster as a new organization form .................................................15 

3.2 The Diamond ........................................................................................17 

3.3 The Engine of Clustering ....................................................................20 

Ⅳ. The Process of Clustering in ZSP ............................................................23 

4.1 Firm-oriented derivative effect ...........................................................23 

4.2 Technology-oriented derivative effect ..............................................28 

4.3 Overall assessment of ZSP ...............................................................34 

V. The case of Haidian Science Park (HSP).................................................38 

5. 1 Internal partnerships among universities, enterprises, and 

research institutes ............................................................................................39 

5.2 Network of firms in HSP .....................................................................42 

5.3 The role of government.......................................................................46 

Ⅵ ZSP in the future...........................................................................................48 

6.1 Manufacturing not the main direction. ..............................................48 

6.2 limited potential of multiplying the enterprises ................................49 

6.3 Most promising industry field—education, software and culture..50 

VII. List of figures ...............................................................................................52 

VIII. List of tables ...............................................................................................53 

IX. References ...................................................................................................54 

9.1 Literature ...............................................................................................54 

9.2 Homepages ..........................................................................................57 

Appendix .............................................................................................................58 

 



2 

                       Hi-tech Cluster in China- Based on the case of Zhongguancun Science Park 
 

Blekinge Institute of Technology / Master in European Spatial Planni ng and Regional Development  
Han Wang 

 

I.Introduction and Methodology 

1.1 Introduction 

As the capital of China, Beijing is the centre of politics, economics, and 

education for science and technology, which has a population of 12 million. 

Zhongguancun is a 100 square km area located in the northwestern suburb 

of Beijing. It is approximately 15 ki lometers from Tiananman Square —the 

geographical center of Beijing. 

Elements that influence the development of hi-tech industry are composed of 

certain advanced factors and infrastructure. Advanced factors include human 

resources, knowledge resources and capital resources. And infrastructure 

refers to transportation and communication facilities, information networks, 

as well as cultural facilities and intermediary institutions. As the capital city of 

China, Beijing is a rare intellectual resources-intensive area, which enjoys 

the unique advantages of factor conditions in nurturing the hi-tech industry. 

Basically, there are plenty of well-known universities and research institutes 

along with dozens of national key laboratories in Beijing. The number of 

fellows of the two concernful research institutes in Beijing, which are 

designated as Chinese Academy of Engineering and Chinese Academy of 

Sciences, accounts for 37% of the total number of academic members in 

China. (Wang Xiaomin, 2000) As a result, Beijing holds the most affluent 

capacity of the country. 
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According to "Annual report on China's regional innovation capacity of China 

2007‖, which is based on a comprehensive evaluation of regional innovation 

capability in 31 provinces and cities,  knowledge and innovation capacity of 

Beijing ranked first (score 85.06), and it is much higher than that of Shanghai 

(score 44.64). However, in 2006 the score of Beijing was 56.66, while 

Shanghai ranked first with the score of 57.09. It can be clearly seen that 

Beijing has made a breakthrough in its regional innovation capacity. In 

Zhongguancun Science Park (ZSP) there are 360,000 employees, 60,000 of 

which are engaging in advanced research and technological work. Statistics 

from a sample survey show that employees engaging in the professional and 

technical area account for a high proportion of 41.3 %. (ZSP official site ) 

Secondarily, Beijing has the technological superiority. Beijing is an active city 

remarkable for technological innovation, which takes 40.8% of the projects in 

the National High Technology Research and Development Program 

―Program 863‖ and 40.4% of all the scientific and technological projects in 

China. (ZSP official site) Each year a huge number of scientific and 

technological achievements come out in this city. Moreover, in recent years, 

Beijing's high-tech enterprises go beyond the scientific research institutes 

and universities to become the largest seller in the technology market, 

showing a strong ability in technological innovation. A sample survey towards 

key hi-tech enterprise shows that 178 of 204 enterprises have carried out 

technological innovation activities since 1999, accounting for 87.3%; 133 

enterprises have their own R & D institutions, accounting for 65.2 %.(Z. & 

Tong, 2003) 
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Furthermore, Beijing has been committed to promoting the urban 

environment and spent a lot of funds in infrastructure construction, 

particularly in the area of Zhongguancun Science Park to develop the  road 

infrastructure as well as the communication network infrastructure. 

Besides, there are a large amount of financial service providers, consulting 

and business service organizations and other intermediary organizations in 

ZSP, which creates a favorable atmosphere for the development of high-tech 

enterprises. 

Beijing has a population of more than 15 million. As a capital, Beijing is the 

center of the country in different geographical and cultural exchanges. 

Therefore, Beijing has a huge and diverse consumer market. As the country's 

political and cultural center, Beijing brings together a large number of 

administrative agencies, education and research institutions, along with 

cultural institutions and headquarters of multinational firms. These agencies 

and groups result in a huge demand for Beijing's high-tech products, forming 

a high-level consumer group. A huge market along with discerning 

consumers facilitates the development of Beijing's high-tech industry. 
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Figure 1 Layout of Zhongguancun Science Park 

 

Source: Zhongguancun Science Park Management Committee, 2007  

Since the birth of the People‘s Republic of China (PRC) in 1949, 

Zhongguancun has been regarded as a center of higher education and 

scientific research. According to the central plan of the government, a higher-

education system which comprises Peking University, Tsinghua University 
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and over 100 research institutions in Chinese Academy of Science (CAS) 

has been built in this region.  

Previously, during the period of the centralized planned economy, the 

government set too much red-tape for R&D activities, nearly all the R&D 

activities had to be adjusted to the central plan. The organizations of CAS 

started to work independently after the rupture of the Sino-Soviet relationship 

in early 1960s. In 1977, China came up with its first prototype of 

microcomputer even before IBM decided to go into the PC market in 1981. 

However, the pace for the development of IT industry was pulled down 

because most final products that originated from applied research projects in 

CAS had no chances to move to the stage of commodity. It was due to the 

organizational strictness of central planning plus the lack of market 

requirement.  

Since the occurrence of economic reform in the late 1970s, China‘s science 

and technology system has been changed a lot. With the transition from the 

centralized planned economy to the market economy, individualism and 

competition took the place of social egalitarianism. 

The emergence of Zhongguancun Science Park has been fairly inspired by 

the success of Silicon Valley in California. On October 23, 1980, Chunxian 

Chen, a physicist of nuclear fusion from Institute of Physics in CAS, 

established his first non-state owned S&T Company. Then some scholars 

began to utilize their achievements in scientific research and created lots of 

famous high-tech enterprises.  By the end of the 1986, though there are still 

some limits in managing scope, over 100 non-state owned S&T firms came 
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out along the main street of Zhongguancun, which was known by many as 

the ―Electronic Street‖.  

In May of 1988, the central government established Zhongguancun Science 

Park (ZSP), the first S&T Park at the national level, which seeks to find an 

efficient way to turn the affluent knowledge capital in this region into the 

strong innovation capability. Now there are over 4,600 specialized hi-tech 

firms in ZSP, including Stone, the leading firm in the market of Chinese word 

processor; Legend Group, one of the top computer manufacturers in China; 

and Founder Group, the largest shareholder of Chinese electronic publishing 

system. 

From the view of many Chinese, Zhongguancun is the Silicon Valley of China, 

and gathers a large amount of well trained engineers along with advanced 

self-developed technologies, besides, it bears responsibility and expectation 

to lead the nation‘s IT industry development. 

ZSP did achieve remarkable success in the past twenty years, but in recent 

years, it has been puzzled by increasing problems, ranging from technology 

to social unbalance. As a result, ZSP has been seriously recognized as a so -

called ―electronic supermarket‖. Additionally more and more IT companies 

moved out from the region, and relocate in the Central Business District 

(CBD) with even lower cost for land use. The purpose of the thesis is to learn 

the development track and the clustering process of ZSP. Based on the 

research results, I am going to find out whether ZSP can sustain its thriving 

to accomplish a quality leap in the future. Undoubtedly, new and advanced 

technology is one of the most crucial tools to promote the productivity, 
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efficiency and competitiveness of the economy in the whole country. It could 

be inferred that ZSP was just created under such pressure and background. 

ZSP also undertakes the task to take up and deliver global advanced 

technology, cultivate emerging industries, and play a demonstration role on 

other domestic hi-tech clusters. Consequently, it is indispensable to study 

ZSP‘s characteristics, learn the growing track and then analyze its strength 

and weakness. These insights may not only draw out a profound 

understanding for ZSP, but also present a good reference to other hi-tech 

clusters in China. 

Over these years, the development of the ZSP has nurtured the 

agglomeration effect for the high technology, mainly IT industry. The 

importance of IT industry in ZSP can be shown in figure 1. 

Figure 2 Industries in ZSP 

 

Source: Report of Zhongguancun Science Park 2007 
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The ZSP now consists of 10 sub-parks (seven in 2006), while each sub-park 

has its own management committee. With nearly 20,000 high-tech 

enterprises located in Zhongguancun Science Park, the high-tech industries 

of ZSP enjoy an annual growth rate of more than 25% over the last decade. 

In 2006 the high-tech enterprises in ZSP have fulfi lled the revenue of over 

600 billion yuan, which is an equivalent of one seventh of the nation‘s all 

science parks‘ revenue combined. 

Table 1 Statistical Data for Ten Parks of ZSP 

Park District 

Surface 

area 

(km²) 

Number of 

enterprises 

Number of  

employees/ S&T / 

R&D  

Haidian Park Haidian District 133.06 13511 
555612 / 228776 / 

122022 

Fengtai Park 
Fengtai District, south 

outskirts of Beijing 
5 1564 108554 / 18837 / 8012 

Changping 

Park 

Changping District, north 

outskirts of Beijing 
11.48 1371 66277 / 15794 / 11257 

The Electronic 

Zone 

Jiuxianqiao, Chaoyang 

District, east outskirts of 

Beijing 

10.5 1089 80970 / 27955 / 18342 

Yizhuang Park 

Southeast of Beijing, 

inside the Beijing 

Economic-Technological 

Development Area 

7.5 425 91062 / 16417 / 8779 

Desheng Park Xicheng District 6 221 17026 / 6713 / 2881 

Yonghe Park Dongcheng District 2.9 59 6114 / 3111 / 1779 

Shijingshan 

Park 
Shijingshan District \ 128 7641 / 1746 / 885 

Tongzhou Park Tongzhou District 7.5   49 5830 / 1168 / 634 
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Daxing Park Southern part of Beijing 9.63  20 2356 / 441 / 206 

Source: Zhongguancun Science Park Management Committee, 2008  

Table 1 shows the ten sub-parks of the ZSP in 2008. Obviously Haidian 

Science Park was the largest one in area. Compared with Haidian Science 

Park, the other sub-parks are very small.  

1.2 Purpose  

Since ZSP is unfamiliar to many foreign readers who may know nothing 

about the historical background of Beijing, I will present relevant information 

about ZSP‘s history and current situation first, which includes its economic 

situation, R&D activities, as well as the forces behind the rising of ZSP. Due 

to the large scale of ZSP, I intend to choose Haidian Science Park, which is 

the biggest sub-park of ZSP, to go deeper into after the overview of ZSP as a 

whole. A great many researches have been done on cluster, while the 

process of clustering has been neglected so far. The purpose of my paper is 

to address this research gap. 

This paper will seek to find answers for two main research questions: 

1. What is the engine of the clustering process? 

2. What are the internal relations among universities, firms, and research 

institutes in Haidian Science Park of ZSP? 
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 II. Zhongguancun Science Park: the facts, history 

and situation 

Since the late 1970s, remarkable changes have happened in the economic 

atmosphere in China, resulting in the environment which is mostly beneficial 

to entrepreneurial activities. Differing from some eastern European countries, 

which use a ―Big Bang‖ approach in order to restructure their economy 

system, China followed a more incremental way, in which the approaches to 

restructure its economy were slightly taken in several stages. Using such an 

evolutionary approach for its economic reform, Beijing has gradually issued a 

series of measures which have provided the pre-conditions to liberalize the 

economy. Such changes have contributed to more competition and 

cooperation, along with the emergence of entrepreneurship and the growth of 

enterprises that are self-financed and technology-based.  

In the first period from the early 1980s to the late 1980s, the economic reform 

in China began to accelerate. The local government in Beijing managed to 

restructure existing research institutes through setting some market-oriented 

systems. For instant, it cut the basic funding for research and development in 

all institutes under the Chinese Academy of Science (CAS) and encouraged 

the CAS to establish self-financed and market-driven ventures which transfer 

scientific research results to the market. The government also initiated 

projects for directly supporting some scientific research. To take ‖ Program 

863‖ for an example, it is a state hi-tech development plan funded and 

administered by the central government to stimulate the development of 

advanced technologies, aiming at helping China to be independent of the 
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financial obligations for foreign technology. The complementing of such 

projects resulted in a lot of technology start-ups. It was given the name 

―program 863‖ because it was proposed to the central government in a letter 

by some engineers in the third month of 1986. A favorable environment for 

Chinese high-tech development has been formed by the restructuring of 

research institutes and these new programs, which also have encouraged 

the state-owned institutes to set up market-driven ventures to develop their 

innovative potential. Some professionals acted as risk-takers and took out an 

early experiment for establishing private firms in this region. Thus the initial 

prototype of ZSP was established.  

In the second period from the end of the 1980s to the early 1990s, the 

establishment of many private IT companies opened up the golden period of 

technology innovation. Most of the mainstream IT enterprises began to 

accumulate in terms of talent, capital, technology and product. After a 

organized survey for Zhongguancun‘s science and technology firms 

conducted by local government, the suggestion to set up Zhongguancun 

Science Park was proposed. The ―electronic street‖ in Zhongguancun 

became the largest market of electronic elements and information industry in 

China. 

In 1988 China officially set up Beijing Experimental Zone for New Technology 

Industries, which is widely known as the Zhongguancun Science Park. It 

means that many preferential policies are provided in this region, which I will 

explain in the chapter of deeper research about Haidian sub-park. 
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In the third period from the early 1990s to the late 1990s, China‘s IT market 

entered into the rapid development period after the mid 1990s, 

Entrepreneurship became the main driving force behind ZSP, and the total 

amount of registered companies reached 3769. Meanwhile, reflected on the 

intensive competition with foreign companies, many ZSP-based companies 

expanded from national market and even directly aimed at oversea capital 

market for the corporate financing. ZSP became the most influential center 

and primary battlefield where foreign firms competed to win the leading 

position in Chinese market. On September 12, 1997, the Fifteenth National 

People‘s Congress of China officially recognized the significance of ZSP as 

the trail blazer as well as window of national IT industry. Besides, the 

dominant position of ZSP in IT products trading center has also been 

challenged by followers in other regions. 

In the fourth period from 1998 to the early of 21 century, the Zhongguancun 

Science Park was targeted by the state to become the reform trial zone for 

policy reform and technological innovation, which aimed at encouraging more 

competition to build a free and dynamic market. The expanding of market 

meets some challenges; ZSP does not have expected technology innovation 

and creation of new enterprises. Most enterprises in ZSP were engaged a lot 

in the trade of electronic products in order to gain high profit. As a whole, the 

amount of technological innovations was quite limited. Generally speaking, 

before 1998, ZSP was still in the stage of original accumulation. Enterprises 

in this region were mostly engaged in electronic products trade with the 

purpose of gaining high profit. Although there were certain hi-tech 

innovations like Founder‘s Chinese Character Typeset system, which is 



14 

                       Hi-tech Cluster in China- Based on the case of Zhongguancun Science Park 
 

Blekinge Institute of Technology / Master in European Spatial Planni ng and Regional Development  
Han Wang 

 

regarded as the milestone in Chinese printing industry. However, from overall 

point of view, the total amount of important innovations was less than policy 

makers expected. The hi-tech enterprises in ZSP has made some great 

breakthroughs since1999, bringing out lots of important technical innovations 

that are world advanced intellectual assets. For example, 91% of the 

software enterprises in ZSP hold independent software technologies and 

products, and ZSP occupied 40% of domestic software market, its rate of 

contribution to the growth of industry in Beijing is also more than 60%. (Wang, 

2000) 

Figure 3 Rapid growth of Zhongguancun Science Park (1988-2004) 

 

Source: Annual report of Zhongguancun Science Park, multiple years. 

Figure 3 shows the growth of ZSP from 1988-2004 in the term of two 

indicators, which are employees and government tax income. Even though 

the patterns are different to some extent, both of the graphs show the 

prominent growth since the late 1990s.
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III. Cluster theory 

3.1. Cluster as a new organization form 

It is possible to define a cluster loosely as ‗sectoral and spatial 

concentrations of firms‘ (Schmitz & Nadvi, 1999). Although the latest studies 

about industrial clusters of developing countries may put too much emphasis 

on the significance of cost advantage, they also underline that learning is 

critical for a cluster to become more and more competitive as a result of its 

vital role in diffusing knowledge and giving birth to possible innovation 

(Giuliani et al, 2005). There are two indispensable elements which have been 

addressed in many research papers about the innovation of a cluster 

(Malmberg and Maskell, 2002). The first one refers to a substantial local 

infrastructure of institution, which holds up collective learning. This needs the 

interlacing of the R&D institutes, connections among firms as well as the 

common cultural tradition which smooth the process of knowledge diffusion 

or information flow. The second are composed of extra-local connections that 

make knowledge and information into the flow with the intention that local 

enterprises are not only likely to learn advanced techniques from local 

surroundings but also from outside players by means of social interactions, 

which help them to keep away from the lock-in effect and then facilitate the 

creation and innovation of knowledge. While most of the researches on hi-

tech clusters concentrate on localities in developed countries, researches 

focusing on the sustainability of hi-tech industrial clusters of the developing 

countries are increasingly under observation in the studies related to  

development (Schmitz & Nadvi, 1999; Giuliani, 2005). This is for the reason 
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that most of the hi-tech industrial clusters in developing countries are willing 

to sustain their competitiveness by attracting both local and foreign 

enterprises. They prefer to set up preferential conditions to achieve the base 

of low cost, for example those hi-tech firms, which have been considered by 

the government to be indispensable for further development of ZSP, do not 

need to pay tax for 3 years since the day of establishment. Such preferential 

conditions do contribute to the attractive low cost in the region. However, low 

cost has inevitably become a double edged sword for industrial clusters in 

developing countries. If another cluster can provide even lower cost, the 

cluster‘s superiority will be weak, and this will also result in endless and 

insignificant low cost competition. A critical issue related to the sustainability 

of hi-tech industrial clusters of developing countries is consequently on the 

continuous industrial upgrading, which reveals ― to make better products, 

make them more efficiently, or move into more skilled activities‖ (Humphrey & 

Schmidt, 2002), creating innovative advantages of local enterprises and 

competitiveness of the clusters. Moreover, industrial upgrading in clusters of 

developing countries has no longer been an effortless task. Since the laggard 

firms have little superior knowledge to create better products, they are forced 

to learn from enterprises in developed countries. 

Local firms attempted to learn technologies from developed countries through 

cooperation with international firms. As a result, the local government adopts 

policies in order to achieve a good investing environment for the industrial 

clusters. During this process, laggard firms can mount up technological 

capability and then promote their own innovative ability.  
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Ernst (2005) argues that though the existing of leading firms is quite 

beneficial for laggard firms to learn newest technologies by reason of the 

circulation of knowledge, but what really matters in changing the current 

situation is the local effort. It means that the city‘s reaction to agglomeration 

trend and local institutional arrangements decide whether a city can become 

an innovative region or not. Institutional support is significant for firms to 

undertake technological innovation. The local institutional structure cannot be 

built without foundation. What should be considered is the institutional basis 

that originated from historical background. Since interests and elements of 

the system have been predetermined, people are more likely to choose a 

path which they are accustomed to, especially when they have to adapt to 

the new Circumstances. 

3.2 The Diamond 

The factor input conditions have been defined by Porter as information, 

tangible assets, the legal system, human resource as well as university 

research institutes which enterprises draw upon for competition. As a result 

of increasing the productivity, factor conditions need to be promoted in 

efficiency, specialization and quality. Porter also argues that those key 

factors especially factors that are integral for innovation, for instance a 

specialized university research institute, not only cultivate a high level of 

productivity but also be less tradable or available from elsewhere (Porter, 

1998:211). Competitive advantages can be achieved through the efficient 

use of the existing factor or the creation of new factors. 
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Figure 4 The Diamond Model of Michael E. Porter 

 

Source: Porter, M. E., 1990 

Demand conditions have a strong impact on the trend and pace of innovation 

and production development. Demand conditions are determined by the 

three major characteristics: mixture of customers needs and wants, the 

scope and growth rate, along with mechanisms that spread from domestic 

preferences to the foreign market. Porter argues that national advantages 

can be achieved in an industry or market segment, if earlier and clearer 

demand trends are provided to domestic suppliers. The more acute the 

national demand is, the greater the pressure for enterprises to innovate will 

be, in addition, the stronger the ability to function in international markets will 

be. 
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Porter highlights the ―advantage that home-based related and supporting 

industries provide in innovation and upgrading--an advantage based on close 

working relationships. Suppliers and end-users located near each other can 

take advantage of short lines of communication, quick and constant flow of 

information, and an ongoing exchange of ideas and innovations. The 

companies have the opportunity to influence their suppliers' technical efforts 

and can serve as test sites for R & D work, accelerating the pace of 

innovation‖ (Porter, 1990; p. 83). 

The context for firm strategy and rivalry includes the legal and political 

system of a country, which determines how loca l enterprises can develop. 

Cultural aspects play a pushing role in different countries, factors like 

structures of management, working morale, or the interactions between 

enterprises could be shaped differently. 

Enterprises should have the efficient organizational structures along with the 

medium and long-term corporation strategies, and are also subject to 

substantial competitive pressure. The pressure forcing firms to  innovate 

grows in such an environment. Competition must transfer from low 

investment to high investment with innovation, not only in certain physical 

assets but also in the intangibles like skills and technology. 

The context for firm strategy and rivalry can be divided into two dimensions. 

One is the climate for investment in its different forms, such as structures of 

the tax system, the governance system, the labor market policies which 

affects the workforce, as well as intellectual property rules. The other is the 

local policies which affect rivalry itself. Porter (1998) argues that the domestic 
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rivalry and seeking for competitive advantage in a nation can provide 

organizations with bases to achieve such advantages in a more global scale.  

3.3 The Engine of Clustering 

During the process of an industrial cluster‘s formation and development, the 

knowledge spillovers are bound to happen, and the knowledge spillovers are 

confined by the geographical conditions and the level of cultural coherence. 

In all the flows of knowledge spillover which may influence the research 

productivity of an enterprise, there is a very important part which out-flowed 

from other firms. Knowledge spillovers originate from a single enterprise to 

flow among all the enterprise, which gives the eloquent proof of the possibility 

for the spreading of knowledge spillover in a certain geographical area. 

Through the case study of Knowledge spillovers, Feldman (1991) finds out 

that innovation activities have spatial tendentiousness to cluster in a region 

with skilled labor and various researches. Human resources play a significant 

role in the knowledge spillover system. With the flow of human resources, a 

variety of knowledge and skills would spread quickly. To make knowledge 

spillover no longer an ambiguous phenomenon swinging in geography and 

economics but a pure economic definition, the concept of derivative effect in 

an industrial cluster has been proposed to explain the clustering process of 

an industrial cluster. 

In one hand, the derivative effect can facilitate the innovation along with the 

discovery of new technology within a cluster. And it can speed up the 

diffusion of knowledge in a cluster, making it easier for the participants in the 

cluster to learn and master skills; In the other hand, the emergence of 
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famous scientists, patent owners and entrepreneurs may promote the 

cooperation between enterprises and nurture the formation of new 

corporations, so as to maintain the stable development and optimization of 

the cluster, as well as the expansion of the cluster. From above it can be 

clearly seen that knowledge spillover not only refers to the invisible 

knowledge existing in the industry, but also refers to technological innovation 

and even business management. 

According to the breadth and depth of derivative effect, it can be divided into 

two phases: the firm-oriented derivative effect and the technology-oriented 

derivative effect. 

The firm-oriented derivative effect can be referred to as promoting  the 

breadth of the scale of the industrial cluster, increasing the number of firms, 

and the expansion of a single enterprise, which thereafter develops related 

and supporting industries such as the industry of manufacturing, retail and 

accessories. It can be defined as the development in the breadth of a cluster. 

The strength of enterprises in the cluster directly represents the 

competitiveness of the industrial cluster, namely, the core competitiveness of 

enterprises determines the average level of competiveness in the whole 

cluster. The firm-oriented derivative effect can be incorporated as follows:  

 to attract external companies to join in 

 to promote the diffusion of industry 

 to facilitate the formation of related supporting industries; 

 to enhance the division and specialization of labor, survival of the 

fittest; 
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 to shape up the economic scale.  

The technology-oriented derivative effect can be referred to as the promotion 

of technological innovation, development of new products and new producing 

methods. To some extent, technology-oriented derivative effect can be 

embodied in attracting the most talented people, so that intellectual capital 

could turn into the economic value. As the study of Ronde (2004) shows, it is 

the talented scientists in the universities or research institutes that conduct 

the work of transferring skills in order to turn the intellectual capital into 

economic returns. The extent and scope of technological innovation is a 

symbol of an industrial cluster‘s developing level. The technology-oriented 

derivative effect can be incorporated as follows:  

 Innovation in new technology to gain advantages;  

 Communication between the entities of the cluster to endorse the 

development and applications of new technology;  

 To speed up the dissemination of knowledge, as well as to 

strengthen the competitive advantages;  
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Ⅳ. The Process of Clustering in ZSP 

4.1 Firm-oriented derivative effect 

One kind of firm-oriented effect is the ability to attract foreign enterprises to 

enter in. Zhongguancun Science Park on one hand has already attracted a 

lot of multinational high-tech enterprises and domestic well-known IT 

companies to move in, such as INTEL, Hitachi R & D company, WYSE 

Technology of US, French Telecom, Japanese Telecom, Sohu, Sina, Yahoo, 

Baidu, Tencent QQ and so on; On the other hand, there are an increasing 

number of small and medium enterprises beginning to register in ZSP. 

According to the statistics provided by Zhongguancun Science Park 

Management Committee (2008), every 4.78 minutes there is an enterprise 

registers in ZSP. Here registration refers to the requisite preliminary stage 

before starting business in China, including business license registration, tax 

registration, customs registration and so on. Only if those small and medium 

enterprises cooperate to achieve co-prosperity, the complete and sustainable 

system of high-tech industry cluster could be formed. It is noteworthy that 

more and more large state-owned enterprises, such as the Chinese Steel 

Group, Chinese Electronics Group, Chinese Chemical Industry Group, have 

joined in the group of ZSP. ZSP is not a simple sense as the IT hub, but has 

gradually formed a full equipped system of high-tech industries and related 

industries, along with a complete industrial chain from management to sales, 

covering the entire market from top to bottom. 
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Another kind of firm-oriented derivative effect is the promotion of industrial 

diffusion. Diffusion and agglomeration are two parallel dynamic process in 

the integration and restructuring process of an industrial cluster. If many firms 

choose to move out from the cluster rather than stay there to agglomerate, 

serious problems may occur in the development of the cluster, resulting in a 

downfall of the industrial cluster. If a cluster just agglomerates withour any 

spreading, it will boost pressure for the allocation of resources. The lack of 

―metabolism‖ in a cluster will have a negative impact on the development of 

the industrial cluster. Diffusion of industry refers to a large number of 

enterprises‘ moving out from the concentrated resettlement. (Graham S & 

Marvin S., 2001)During the process of continuous development in a cluster, 

some competitive industries need to be upgraded, the traditional industries 

need to be transferred, and this is how the diffusion effect in the regional 

economics plays. The application of information technology enables 

enterprises to reduce the cost of information processing and organize 

effective logistics, which will help enterprises in different location to get 

functional integration. That is to say, information technology facilitates the 

economic activities of enterprises to scatter around the world, and also let the 

function of these activities be acutely easy to integrate. To take the 

developing ZSP as an example, there are also a number of enterprises on 

the mature or expansion stage, which are willing to move the core business 

or even the whole company out from ZSP. At the end of 2001, many large 

enterprises, which have come out and developed in ZSP, such as Motorola 

(China), Hewlett-Packard (China), Microsoft Research in China and Sina, 

began to move into the Central Business District (CBD) in Beijing. Mita, one 

of the most successful firms established by entrepreneurs of the new 
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generation, is willing to move most of their business out from ZSP as well, 

and only retain the basic research institute and a fraction of the development 

teams (Graham S & Marvin S., 2001). ZSP provides a good environment for 

starting a business, but it does not provide suitable market circumstances for 

the further development of enterprises. Once a company comes out of the 

plight of start-up phase into a new development stage, it will properly move 

out from ZSP to the area where it can enjoy an even lower cost. 

Beijing enjoys the advantages of intelligence resources and fluent exchange 

for technology and information. In addition, as a center of transportation, post 

and telecommunications, information exchange and financial services, 

enterprises located in ZSP of Beijing enjoys the advantages that other local 

enterprises do not have. In the developing process of Beijing‘s high-tech 

industry cluster, it is easy to use the advantages of its own conditions, in 

particular the role of leading enterprises within the cluster to attract assorted 

upstream and downstream companies to be settled. ZSP has initially formed 

the industrial chains of various industries. Due to the complementarity of 

business, the upstream and downstream enterprises tend to be 

interdependent. For instant, with the expansion of the leading enterprise 

Nokia in global mobile communications industry in Yizhuang Science and 

Technology Park of ZSP, the world's largest printed circuit board enterprise 

Sanyo specializing in cell phone lithium battery technology, Finland EL-

COTEQ specializing in assembling, as well as the world's largest logistics 

company DHL come into ZSP as well.(ZSP official site) The key lies in that 

Yizhuang Science and Technology Park has already become one of China's 

largest industrial park focusing on high-end mobile communication network. 
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What Nokia needs, such as raw material supplies, product design, logistics 

and other support services, become available. The upstream and 

downstream enterprises show the interlocking partnership, which fully 

embodies the role of the firm-oriented derivative effect. 

ZSP's investment in infrastructure reaches the level of 5 billion per year, 

however, the supporting environment for business is still not sound. (Wang 

Xiaomin, 2000) During the process of building high-tech industrial clusters in 

Beijing, there have always been some barriers in financing channels. The 

developers, who are under the capital pressures, are forced to choose those 

small projects which can bring short-term returns, resulting in the current 

serious shortages like the lack of big hotels in ZSP. And this certainly does 

not conform to the definition of the core area for international business for 

ZSP. The deep-seated reasons for many enterprises‘ fleeing from ZSP are 

the lack of the business-supporting environment with configured 

infrastructures. If the problem has not been solved, it will always lead to an 

element of instability. Although there are more than 50 hotels in Haidian sub-

park, but this does not form the hotels‘ aggregation effect like the East Third 

Ring Road in Beijing, constituting constraints about gathering high-end 

groups. Furthermore, the lack of the property rights trading organizations, 

platforms for communication agencies and other related social intermediary 

organizations like accounting and legal service, does not match the direction 

of ZSP‘s regional economic development. 
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Table 2 An analysis of the implications based on the firm-oriented 

derivative effect  

Manifestation Current situation/characteristics 

The entering in of 

foreign enterprises 

Increasing number of fast-growing small and 

medium enterprises will contribute to promotion of 

the industrial chain 

Industrial diffusion Phenomenon during the process of industrial 

development 

The formation of 

relevant supporting 

industries 

It has initially formed the industrial chain from 

their respective industries, be in the process of 

continuous improvement 

Configured service 

infrastructure 

The lack of social intermediary organizations; 

unequal development, inadequate business 

support facilities 

Source: Author 

The analysis of Table 2 reflects the performance results of ZSP from the 

breadth view, revealing the linkage among internal enterprises or internal and 

external enterprises. Due to the existence of complementation in 

technologies, companies even can cooperate with competitors to develop 

new products in terms of the business strategy. Because of the geographical 

nearness, enterprises in the same cluster are more conducive to establishing 

a relationship of trust. With the development of Joint products, the 

cooperative supply chain of a cluster comes into being. In the cluster‘s inter-

enterprise integration process of innovation, the personalized operating scale 

of a company also expands. Local enterprises need the customized business 

solutions, because it can integrate resources through business processes 

and achieve the sharing of knowledge and skills. Through such personalized 
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production mode originating from firm-oriented derivative effect, enterprises 

can reduce transaction costs and allow resources to be configured more 

effectively. 

4.2 Technology-oriented derivative effect 

The technology-oriented derivative effect can be embodied in products  of 

enterprises, technology innovation and invention patents. SMEs are the most 

active enterprises in technology innovation in ZSP. According to statistics 

provided by the Zhongguancun Science Park Management Committee 

(report 2007), in 2007 the patent applications from small and medium 

enterprises accounted for 88.7% of the total amount. Among these 

applications, electronic information was the most focusing part. Enterprises 

related to electronic information accounted for 54.1% of all the patent-

pending enterprises, while the authorized patented electronic information 

enterprises accounted for 41.1% of enterprises which have been authorized. 

In addition, the proportion of applications for invention in the total patent 

applications increases year by year, invention patent is the key point among 

patents. 

Another expressive form of technology-oriented derivative effect is the 

competition and collaboration among enterprises. Generally the survival 

period of many enterprises located in ZSP is quite short compared with other 

developed hi-tech clusters in the world such as Silicon Valley, nearly 80% of 

all the enterprises in ZSP have lasted for less than 5 years, while enterprises 

with the survival period of more than 10 years account for less than 10%, 

showing an extremely competitive business environment and a high rate of 
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elimination. (C. & Wang, 2009) Most of the active enterprises adopt the 

suitable management system and corporative structure. Such a structure is 

conducive to the focusing of internal resources, and will improve the 

competitiveness in the constantly changing market. Those enterprises are 

involved in a wider range of business, in which electronics and information as 

well as the software industry make up the bulk. Such way of distribution 

enables enterprises to avoid over-specialization, and is effective to reduce 

the risks. In addition, most enterprises show a strong sense of co-production 

and research cooperation, but their actual implementation is not enough. It is 

due to the lack of an effective mechanism for co-production and research 

cooperation. The market-oriented mechanism has not been established. 

Zhongguancun Science Park as one of China's high-intellectual-intensive 

areas is seized of a large number of R & D staffs in high technology. The 

number of the R&D staffs account for 20.8% of the total number of 

employees, this R&D group acts as the leading force for the development of 

high-tech research and independent innovation. ( Zhongguancun Science 

Park Administrative Committee, 2008 ) Unlike those firms in Silicon Valley 

which are characterized by technological innovation and manufacture 

industry, many start-up firms in ZSP have chosen the trade-based 

development strategy from the outset, which lacks long-term investments but 

only focuses on projects with short-term interests and lower technical 

requirements.  Such strategy has given birth to the business-oriented and 

service-oriented characteristics of some firms, making them invest less in 

research and technological innovation. These firms are dependent on 

imported technology, thus they have serious imitation and dependency 
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mentality, coupled with asymmetric information and lack of space for the 

development of technological innovation-based talent. As a result, though 

possessing a large amount of talented personnel, it only leads to 

uncommonly serious waste of talent. The waste of talent also results in the 

ineffective operation of the intellectual resources along with the scientific and 

technological potential in ZSP. 

Statistics show that there are 69 R & D centers set up by large domestic 

enterprises in ZSP, accounting for 61% of the total number in Beijing. 

( Zhongguancun Science Park Administrative Committee, 2008 )  In addition, 

there are lots of national key laboratories, engineering research centers and 

technological centers of state-level enterprises, making ZSP become one of 

the densest regions when referring to R&D centers. The R & D expenditures 

of ZSP are used more on applied researches. From the national point of view 

in high-tech industry, the majority of research and development activities are 

experimental. Enterprises in ZSP pay more attention to the original research, 

based on the cutting-edge research results and principles of methods and 

models, so as to give technological support to the application of the results 

and the industrialization. However, from overall point of view, the  R & D 

expenditures in ZSP remained inadequate; the proportion is low compared 

with the total sales revenue. In comparison with the high-tech enterprises in 

developed countries, there remains a clear gap. 

Dissemination of intellectual resources in ZSP is highly frequent, which 

contributes to the flow of talented people. In recent years, IT companies have 

mushroomed to grow. Therefore, IT companies‘ demand for talent always 

exceeds supply, and the recruiting and the loss of talent are both high. The 
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differences occurring in the ratio of mobility of talented personnel in various 

industries are related to distinct developing characteristics of different 

industries. IT industry is characterized by minimum investment, as well as 

products with high added value and low opportunity cost. The technology of 

products updates quickly, according to Moore's Law its technical life-cycle is 

18 months; (Humphrey  J., & H. Schmitz., 2002) The IT market has a 

relatively short life cycle, which means cut-throat market competition and 

rapid elimination of enterprises. The supply and demand of products are in a 

fluctuation. As a result of these industrial characteristics, the talent supply, 

wages and turnover in IT industry are always changing with the rapid change 

of market. The demand for the human resources, including professional and 

technical personnel, is in a poor stability compared with that of other 

industries, such as life sciences, new medicines, new materials and so on. 

Enterprises in these industries start with a larger initial investment, and the 

market cycle of technological application is long, the enterprise's life cycle is 

longer as well. Although the professional and technical personnel are also 

scarce, the demand is influenced by the market constraints. Therefore, the 

demand for the human resources is relatively stable; the turnover ratio of 

highly skilled personnel in these industries is relatively small. 

 

 

 

 



32 

                       Hi-tech Cluster in China- Based on the case of Zhongguancun Science Park 
 

Blekinge Institute of Technology / Master in European Spatial Planni ng and Regional Development  
Han Wang 

 

Table 3 An analysis of the implications based on the technology-

oriented derivative effect 

Manifestation Current situation/Characteristics 

Products, technology 

innovation and invention 

patents 

SMEs attach importance to innovation, with a high 

proportion of input 

A small number of patent applications 

Competition and 

collaboration 

Intense competition 

Low competition level 

Inadequate collaboration 

Low survival rate of enterprises 

Great potential for co-production and research 

cooperation 

Intellectual resources 

High quality and large quantities, low prices 

Information asymmetry 

Low efficiency 

R & D institutes and 

inputs 

Obvious contrast in R & D of international and 

domestic firms 

Flow of talented people 

Take the flow of human resources as the main 

mode of proliferation 

Technology transformation 

Source: Author 
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The analysis of Table 3 reflects the performance results of the technology-

oriented derivative effect in ZSP from different forms of manifestation.  

ZSP‘s high-tech industry is complete in range, and there is a relatively 

complete industrial chain in the ZSP. The upstream and downstream sectors 

support each other in this industrial chain. Some key areas and links in the 

chain have obvious competitive advantages and are able to drive up the 

whole industrial group. Over these years, the development of ZSP has 

created an agglomeration effect for the high technology, especially the 

information technology industry.  

To take the information technology industry for an example, the ZSP covers 

integrated circuits, electronic components, computer manufacturing, software, 

communication and internet, and has a leading edge in computer, software, 

communication, network and electronic components. Beijing's software 

industry is in the leading position of the whole country. By 2001 the total 

quantity of Beijing‘s desktop computer production accounts for more than half 

of the national output, the server‘s market share accounts for 1/2 of the whole. 

And the market share of laptops and scanners in Beijing also accounts 1 / 3 

of the whole. Mobile communications products in the ZSP rank first in the 

mobile communications equipment output of the country. In the network 

services, many sites are based on findings in ZSP. (Z. & Tong, 2003) 

Competitive industrial sectors will drive up the development of other 

segments in the industry chain through the industrial linkage, while the 

potential advantages of an industry often exist in its competitive advantages 

with related industries. Presently Beijing's high-tech industrial clusters have 
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formed close industrial ties, meaning that the development of advantageous 

sectors would promote the growth of the whole industrial cluster.  

4.3 Overall assessment of ZSP 

For the deficiency of innovation environment, the ZSP area will face many 

challenges when referring to its further development. 

1) Economic globalization, along with the global context of the rapid growth of 

high-tech areas, pushes the ZSP into the pressure from outside competition. 

If ZSP do not attach importance to the moving-out phenomenon, its previous 

accumulated advantages will only be static advantages, and are likely to be 

uncompetitive. Statistics show that economic development is becoming 

increasingly smooth (Markusen, 1995). At present, a large number of IT 

companies prefer to be located in the Chaoyang District, rather than the ZSP 

area. The reason is that Chaoyang District provides better service 

environment, which leads to more multinational corporations and service 

agencies, so that the international community of free information, technology, 

capital, services are easier to be exchanged. Chaoyang District and the 

surrounding area will become the ―landing‖ area of many multinational 

corporations, thus it will be the ZSP‘s cooperation or competition partner.  

2)  The ZSP area is a "policy zone" to some extent. Since ZSP is in the 

capital city Beijing, administrative actions have a strong impact on the market. 

Interestingly, those who have the decision-making power are exactly ones 

that lack practical experiences in the hi-tech industrial market. In the 

beginning it was a "testing area" developing in the period of planned 
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economic system, and then firms in this region learned to survive, grow and 

compete in the latter market environment. But in recent years, a few 

companies focus too much more on the maintenance of the relationship with 

the governmental departments, and some even over-reliance on government, 

depending on the preferential policies. It is clearly unfair for other enterprises, 

especially SMEs, to compete. Those major companies with the rich and 

powerful background can get access to the government resources and 

support much more easily than those SMEs without background and fund. 

Because many SMEs cannot afford to lobby the decision makers to get the 

government resources, they will always be at a disadvantage when 

competing with the big ones. Some of the SMEs may attach great importance 

to the development of new technology, but lack a good relationship with the 

governmental departments, thus it is not easy for those enterprises to get 

fund support. This will finally result in an unfair market environment. Those 

enterprises developing under an unfair market environment are hard to cope 

with international challenges. 

3) The trust between entrepreneurs in China only occurs in schoolmates or 

relatives. Enterprises show little interests in building local networks. (Z. & 

Tong, 2003) Multinational corporations take more interests in building up 

R&D centers in ZSP to attract more talented people rather than 

communicating with local firms. The universities and research institutes take 

more interests in applying for the government‘s scientific budget rather than 

forming local networks of hi-tech industry to transfer knowledge to companies. 

Additionally, local companies are much more interested in searching for 
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opportunities to spread out their own market share rather than cooperating 

with other companies 

As a result, collaboration and collective learning between firms are week, 

especially when referring to collaboration between enterprises focusing on 

the same area. Moreover, market fraud and opportunism occur frequently. 

High transaction costs will also lead to the downtrend of innovation and 

growth rate, and the enterprise's international competitiveness becomes 

difficult to be enhanced, dynamic development of the region will be reduced 

or even disappeared. 

4)  When it comes to the current situation of human resources, there are 

certain contradictions in ZSP. In one hand, a great many universities and 

research institutions are located in ZSP, this region enjoys an abundant 

intellectual resources and a large number of high-quality personnel. But in 

the other hand, with an increasing number of enterprises, qualified people 

especially people with the talent of integrated management, who are needed 

in the expansion of the enterprises, will become increasingly scarce. Besides, 

the loss of human resources has also become a main reason. In Beijing 

University and Tsinghua University, 70% to 80% of the students at the end of 

university education, prefer to go abroad to study, and then settled. (C. 

&Wang, 2009) Though statistics show that more and more students decide to 

go back to China after graduation, there are still some students deciding not 

to go back, and ZSP will inevitably lose some human resources. The 

existence of these contradictions is bound to have a direct impact on the 

ZSP's economic growth and development. 
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5)  A professional service system has not been established in ZSP. Though 

the number of firms located in ZSP is large, the industrial chain with a high 

degree of specialization and cooperation has not been established. Actually 

the ZSP only has firms but not leading enterprises or leading products. Most 

of the products from ZSP are sti ll dependent on the outside platform, which 

means the supplies of components are mostly dependent on foreign imports  

without local upstream and downstream R&D networks. Enterprises‘ self-

development technology accounts for three-quarters of the whole technology 

sources, nevertheless, most enterprises choose foreign companies to 

cooperate with, and have much less cooperation with local enterprises. At the 

same time, the interaction relationship between large enterprises and small 

firms has not been established. In the international competition market, if the 

ZSP cannot find a way to promote the productive efficiency of firms and 

innovation efficiency of the market, it can hardly improve its international 

competitiveness. 
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V. The case of Haidian Science Park (HSP) 

Haidian Science Park is the largest and also the most essential sub-park in 

ZSP. There are about 10,000 companies in Haidian Science Park (HSP), 

which serves as a comprehensive science park aimed at uniting high 

technologies such as information technology, electronics, new materials, and 

so on. It is a core area for hi-technology research and development. HSP 

includes Tsinghua Science Park (THSP) and Peking University Science Park.  

 

Covering an area of 

approximately 100 

square ki lometers, 

HSP has a quite 

dense congregation 

of engineering and 

scientific human 

talents, which is 

distinct not only in 

China but also 

around the whole 

world. There are 

branches of many world-class enterprises like IBM and Microsoft. Eighty-one 

of the firms are with a registered capital of over 50 million yuan. Forty-one 

―Fortune 500‖ companies have invested in this park. Numerous household 

names of the electronics sector, such as the Stone Corporation, the Founder 

Figure 5 Map of HSP 

 

Source: Official site of Haidian District  
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Group, UFIDA and THUNIS, have established a presence in the HSP. Most 

of them have already begun to enjoy their own share in the international 

market. Over half of the top 200 internet companies in China are located in 

HSP. HSP also has the nation‘s largest trading market of electronic products 

as well as a trade value of technology which reaches 24,055 billion yuan, 

covering 18 % of the national figure. THSP was established in 1994, which 

was evaluated as first class by the nation in 2003. ( Zhongguancun Science 

Park Administrative Committee, 2008 ) One of its characteristics originates 

from the fact that some Chinese technical personnel returned from Silicon 

Valley in the US and established their firms in HSP. 

Another important constituent part in the business scope of HSP is the 

investments which concentrate on hi-tech enterprises. The management 

talent of HSP makes this sub-park one of the most meritorious partners for 

venture capital organizations. HSP has promoted its cooperation with other 

venture capitals all around the world and also boosted the establishment of 

venture capital funds. 

5. 1 Internal partnerships among universities, enterprises, 

and research institutes 

Partnerships between universities and enterprises in the Haidian Park are 

highly indispensable for the agglomeration of enterprises of the hi-tech 

industry. The partnership can be described as follows:  Enterprises contract 

research to universities, universities and firms jointly do the research, 
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researches of universities are partly supported by the enterprises, and some 

universities also invest in the enterprises. 

Table 4. Enterprises Invested by Universities or Research Institutes 

Research institutes or universities Relevant enterprises 

Chinese Academy of 

Sciences(CAS) 

China Science Group Corporation 

Dahe  Corporation 

Computer Technology Institute of 

CAS 

Lenovo Corporation 

Software Research Institute of 

CAS 

R.F. Software Corporation 

Tsinghua University Qinghua Tongfang Corporation 

Qinghua Unisplendour Corporation 

Beijing University Beijing University Founder Group 

Corporation 

Beijing University Jade Bird Group 

Source: Zhongguancun Science Park Administrative Committee, 2008 

Table 4 illustrates certain distinguished enterprises which get investment 

from and universities plus research institutes. Lenovo is one of the foremost 

enterprises in China. As is shown in Table 2, Beijing University links with 

Founder Group Corporation and the Jade Bird Group, Tsinghua University is 

relevant to Qinghua Tongfang Corporation., and Qinghua Unisplendour 

Corporation. All of these companies enjoy a rapid growth. Starting from 

below, the partnership between universities and enterprises will be explained 

through illustrative scenarios, with analysis from Founder group, Tsinghua 

Unisplendour, Qinghua Tongfang, as well as the Chinese Academy of 

Sciences. 
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 (1) Founder group (The second largest enterprise for computer and 

multimedia products) 

The partnership between Founder group and universities follows the three 

modes. Initially, Founder group authorizes Beijing University and Tsinghua 

University to do the research. Then Founder group gives students of the two 

universities internship opportunities. In addition, Founder group carries out 

joint studies with the Chinese Academy of Sciences. 

(2) Tsinghua Unisplendour (Pioneer in Chinese character recognition 

technology) 

There are several researchers in the Tsinghua Unisplendour‘s research 

institute located in HSP, composed of the students graduated from Beijing 

University and Tsinghua University. That institute tends to lay the foundation 

for the development of its products; the firm requires Beijing University and 

Tsinghua University to study technology of its products. 

(3) Qinghua Tongfang (a leading firm in the field of computer products) 

Tsinghua University takes a controlling stake in this corporation. The 

president of this firm is a researcher in Tsinghua University. Approximately 

100 researchers from Tsinghua University also work at Qinghua Tongfang. 

The university encourage postgraduate students to take part in researches 

for Qinghua Tongfang, fulfill practical studies and write research papers. 

Qinghua Tongfang also sends some employees to Tsinghua University to 

fulfill master degrees. A number of technological results obtained in Tsinghua 

University are used to manufacture products of Qinghua Tongfang. Qinghua 
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Tongfang has implemented 879 projects in 2008, for example the projects 

about desulphurization equipment along with air conditioners. Besides, there 

were researchers returning to Qinghua Tongfang from the Silicon Valley in 

US inventing a product for an E-zone stage. 

(4) The Chinese Academy of Sciences (CAS) 

The Chinese Academy of Sciences (CAS) plays a vital role in arranging 

policies of science and technology. In 1985 CAS established the Institute of 

Policy Management (IPM). It was formed through recombining 4 prevenient 

divisions of CAS, which are Policy Research Office, Division of Journal, 

Division of Management Science, and Division of Optimization and Overall 

Planning. IPM has carried out some preferential policies to encourage 

students studying abroad to come back to the ZSP. IPM put a plan into action 

to bring 100 researchers into the HSP and surpassed the intended target of 

attracting researchers. The plan was also dedicated to strengthening the 

interactive network between HSP and Silicon Valley. 

5.2 Network of firms in HSP 

Generally, a technology park refers to a property-based activity which has the 

following characteristics: the formal linkage with a university or other 

educational institutions, the formation and development of knowledge-based 

business and related organizations, as well as the management function 

which is dynamically engaged in the transformation of technology and ski lls 

to the organizations on site (Storey and Tether, 1998). 
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Typically such activity results in a cluster of small and medium sized 

enterprises with spatially concentrated networks, usually using the flexible 

production technology and characterized by widespread local inter-firm 

linkages (Harrison, 1992). In a sense a technology park can be compared to 

a collective entrepreneur (Malecki, 1995). As Malecki argues in the literature, 

not all spatial clusters of small enterprises in the same or related sectors 

inevitably comprise technology parks. A necessary characteristic for 

technology parks is the effective functioning network of enterprises in a locale. 

During the initial period of the high-tech industry in HSP, most firms were 

school-operated and non-governmental. Since the 1980s, as to the 

institutional and economic reform in China, some technical personnel in 

universities or research institutes started their own business, depending on 

their technological achievements. They established a lot of nationally 

renowned school-run enterprises. Thus a large amount of private 

technological enterprises came out due to the demand of technological 

personnel for the high-tech products. Starting from trade and technical 

services, the developing of high-tech industries in Beijing met its first climax. 

Since the 1990s, in the wake of multinational enterprises‘ entering into China, 

the development of hi-tech industry in HSP gradually showed a characteristic 

of being dominated by foreign capital. These foreign-funded enterprises, 

which were large-scale and held the core technology and large capital, 

played a remarkable role in accelerating the development of Beijing‘s hi-tech 

industry. On the other hand, supported by the government, a large number of 

local small technological enterprises have flourished. 
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 During the past three years, HSP has attracted more than 3500 returned 

students to start their own business there. High-tech enterprises set up by 

returned students have accounted for 10% of the total number of enterprises 

in the HSP. In addition, through restructuring of capital, some state-owned 

enterprises begin to cooperate with multinational companies by virtue of their 

own human resources, technology and dominant market position.  This has 

become a critical force for the development of HSP's high-tech industry. 

Currently, HSP's high-tech enterprises are composed of two sides. One side 

is large multinational companies; the other side is local small and medium 

enterprises. A large number of different types and scales of scientific and 

technological enterprises drop into the fierce competition, which has in a way 

pushed forward the development of Beijing high-tech industrial cluster. Firms 

not only compete for the domestic market, but also for the international 

market. Despite the fact that the local SMEs have a small scale in capital and 

investment, they have a strong ability to innovate. In the term of their market 

segments, they can survive to turn into large enterprises. Pressures brought 

about by the cut-throat competition will undoubtedly have a significant role in 

nurturing the growth of local high-tech enterprises in the HSP. 

A dominant strategic profile among firms in HSP is specialization and 

differentiation. Most manufacturing firms in the HSP do not focus on the 

production of standardized output on a long view but prefer to produce small 

batches of specialized products along with constant changes in the process 

configurations. The most successful enterprises are those who have pursued 

the strategy of choosing a market niche closely associated with the core 

competence of their parent organizations. However, it is essential to note that 
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entrances to market niches may not be reachable equally to start-up firms in 

most industrial sectors. It is for the reason that state-owned firms in China 

have the rigid and vertically integrated systems, which are under the 

bureaucratic control of different ministries. Niches in those industries with 

strong control from their ministries are difficult to enter.  

Chinese society is commonly considered to be bounded by the informal 

interpersonal ties which exist in nearly every aspect of social interaction 

(Boisot and Child, 1988). In the HSP, there is a unique characteristic that 

entrepreneurs have been transforming their informal interpersonal networks 

into the formal inter-organizational ties. Two types of inter-firm ties have been 

found in HSP: the information sharing as well as the input–output 

transactions. Information exchange in HSP has mainly been accomplished in 

two ways. One is through the price-listing reviews by some information 

networks. There are over 10 information networks issuing weekly reviews 

which list prices of different products available in the Haidian District. Each 

review can be hundreds of pages long. For the most part, such information 

exchange is supported by membership dues along with advertising revenue. 

Another way of information exchange obvious in HSP is through some non-

profit organizations, like the CEO Club, Beijing High-tech Firms Association, 

as well as the Non-state-owned Enterprise Association. These networks seek 

to solve specific problems in different periods, such as adapting to the 

varying policy during the economic reform, looking for credit guarantees by 

small firms, or searching for ways to deal with the new situations. 
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5.3 The role of government  

The leadership of the Beijing Government plays a vital role in promoting the 

agglomeration of the hi-tech industry in HSP. The members of the leading 

group in HSP include the presidents of Peking University and Tsinghua 

University. The Haidian Science Park Management Committee manages the 

Haidian Science Park Group instead of the Beijing Government, which also 

has a strong impact on the industrial agglomeration at the HSP.  

The Beijing Government enacted municipal rules on the HSP by the end of 

2000, arranging tours for oversea inspection. Concerning its main 

development promotion policy, the HSP ordinance sets (1) fund support, (2) 

tax policy, (3) land policy, and (4) policies to attract human resources. 

(1) The technological innovation of small and medium enterprises is 

supported by providing funds. The government established a lot of 

professional funds such as developing funds for high and new technology 

industry, as well as the software industry in HSP. It supports the interest 

rate by 1.5% for credit with items of integrated circuits. 

(2)  Regarding the reduction and exemption policies about income taxes, 

high technology firms in the HSP must pay the income tax with a rate of 

15%. If considered to be significant hi-tech enterprises, they do not need 

to pay tax for three years since the day of establishment. Those 

enterprises that the government designates need to pay income tax at 

7.5%, which is a half rate of 15%, for the next three years following the 

three years at zero tax. 
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(3) Regarding preferential treatment from the nation as the land policy, the 

charge for land use in the HSP is reduced. Beijing government charges 

joint ventures and enterprises 75% of the value for the land transfer and 

also half the rate for the cost of urban infrastructure construction and 

government administration, when joint ventures and enterprises with 100% 

capital ownership obtain the land in the form of any transfer.  

(4) Concerning attracting the human resources, preferential treatment for a 

family register is provided by the government. Persons that the Beijing 

Government identifies as outstanding and professional technicians along 

with managers required for high and new technology enterprises can be 

given temporary proof of residence for employment after the 

government‘s ratification. Then they can enjoy the same conditions as the 

residents in Beijing. A person who has worked for three years and also 

has the recommendation from the government is able to establish family 

registers in the city of Beijing. For new students graduating from 

universities or research institutes of science and technology, the 

permanent family register can be established in the city of Beijing if they 

apply to hi-technology and new enterprises located in the HSP. (Office 

site of Haidian district) 
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Ⅵ ZSP in the future 

ZSP's development is not entirely due to globalization and new technological 

revolution, but deeply influenced by a lot of administrative interventions. 

Currently, many leaders of relevant government agencies are not clear 

enough about the prospects for the development of the ZSP, even with a 

fairly blind optimism. It is mainly due to the lack of scientific attitude and 

inappropriate tendency toward boasting and exaggeration; hence the actual 

situation of ZSP has been ignored. A series of experiences illustrates that 

regional development ultimately depends on internal factors, namely the 

competitiveness of enterprises along with the cooperation of universities, 

research institutes and enterprises. The level of urban infrastructure and the 

environmental conditions is just the external conditions for its development, 

and do not necessarily link with the innovation process. 

6.1 Manufacturing not the main direction. 

The question what kind of industry ZSP will mainly develop deserves special 

attention. More than ten years have passed, the reason why ZSP has not 

developed the hardware manufacturing industry well has to be studied.  

First of all, the development of ZSP‘s manufacturing sector is constrained by 

the lack of manufacturing base and skillful blue-collar workers. ZSP‘s 

demand for blue-collar workers mainly depends on labor market of other 

cities, and is restricted by the household registration and other population 

management regimes. 
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Furthermore, major enterprises in ZSP have already cultivated a number of 

trans-regional and even cross-border commercial activities. About 64% of 

ZSP‘s output value is created in Guangdong province. (C. & Wang, 2009) 

The economic multiplier effects occur mainly in the Pearl River Delta, This 

phenomenon of "long-range blast‖ continues. 

The occurrence of geographical separation in headquarters, R & D institutes 

and manufacturing faci lities is normal in hi-tech clusters in the west like 

Silicon Valley. Therefore, the potential advantage of further development is 

still that ZSP can gather a company's headquarters, divisions, R & D 

institutions or software manufacturers. In addition to the software industry, 

other institutions are non-profit, and their ability to absorb labor is limited. 

Another very important issue is the unpredictability of ZSP‘s future. In the 

network age with globalization and knowledge-based economy, there tends 

to be many uncertain factors, such as constantly changing technology and 

the ultra-mobility of talented people. If the funds are invested in hard 

infrastructure inappropriately, the involving capital may be difficult to 

recovered, which will definitely result in an embarrassing situation of ZSP. 

6.2 limited potential of multiplying the enterprises 

Initially, the astonishing results that had been achieved by ZSP were largely 

due to the constant multiplying and growth of innovative enterprises. 

However, ten years later, ZSP has not given birth to new leading 

technological products except for Founder, UFIDA, Wang yards as well as 

other products suitable for China's national conditions, which tends to be a 
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grim fact. The growth of innovative SMEs calls for the compatible 

atmosphere of industry culture. Such industry culture is still lacked in the ZSP, 

while there are some barriers in the operating system of the Academy of 

Sciences and research institutes, as well as the educational system of 

universities. The problems existing in the process of "industrialization of 

research findings" has not been solved yet. As a result, it can be inferred that 

the ability of universities and research institutes enterprises in the ZSP to 

develop and multiply enterprises is limited. 

In this case, if ZSP do not attach importance to fostering innovative SMEs, 

but only invest a huge amount of money in improving the park's hardware 

facilities, this will drag the development of ZSP into a blind spot.  ZSP may 

become nothing more than a big market of transnational corporations, or a 

self-cultivation place for scientific and technological personnel. Then ZSP 

cannot be optimized to make a due contribution to the development of Beijing. 

6.3 Most promising industry field—education, software and 

culture 

As can be seen from the above analysis, the main function of ZSP is still the 

collecting and distributing of electronic products, culture and education, as 

well as software industry. From the view of international standard, the 

innovative capability of enterprises in ZSP is relatively weak. Based on this, 

the most promising industries of ZSP may be education, software, and 

cultural industries. 
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Education in ZSP has shown the trend of commercialization and 

industrialization, which can create a large amount of real profits. The 

development of educational industry can become the indirect driving force for 

promoting the publishing, printing, food, rental, entertainment, culture and 

other related industries, and is also beneficial for beautifying the image of the 

whole region. 

Over these years, ZSP‘s hardware industry has laid the foundation for the 

formation and development of its software industry. Software industry 

developed in the ZSP include Lenovo Han card, "Chinese Star", Founder‘s 

laser photo-typesetting systems. Though most of the softwares developed in 

the early stage were just to provide a platform for Chinese characters, they 

primarily played a significant role in propelling the popularization and 

application of the computer, contributing to the flourish development of 

China's information industry. 

Most entrepreneurs of the second generation in ZSP have chosen software 

industry as the focusing point of their first enterprise. Fortunately, ZSP has 

never met the lack of programmers, there are a large number of 

programmers having a high IQ and talent. ZSP also enjoys a great software 

market in China. However, to some extent the software industry has not been 

properly developed. The main problem is the unsound market mechanism, 

which lacks a suitable pricing standard for the talent, an effective policy 

against piracy in the software industry. Human resources and financial capital 

are not the only sufficient condition for the development of hi-tech industrial 

cluster. What ZSP needs to nurture is the well-rounded market economy as a 

basis for building up the regional innovation environment. 
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Appendix 

Map of China and the main clusters 

 

1) Zhongguancun Science Park in Beijing (North of China, in pink color):  

Software, information and technology industry, and electronic engineering 

2) Zhangjiang High Tech Park in Shanghai (East of China, in green color):  

Manufacturing hub with a large base of IC -design companies  

3)   TEDA Economical and Technological Development Area in 
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Tianjing(Beside Beijing, in pink color): 

Electronics and communications, food, machinery and pharmaceuticals 

4) Zhujiang River Delta, Guangdong province (beside Hongkong, in yellow 

color, south of China): 

Electronic devices, Information technology, telecommunications  

5) Yangzi Jiang River Delta, including Shanghai, Jiangsu and Zhejiang 

provinces (The area beside Shanghai in red and green colors) 

Source: http://www.business.aau.dk/ike/upcoming/chinacluster.pdf  


