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Still an Economically Spatial Division of labor?
The Governance and Contradiction of the pan-Bohai City-Region

iz THRE
Sheng-chun Yang Jenn-hwan Wang

Abstract

Most of the existing literatures argue that the emergence of a global city-region is a product of spatial
division of labor in terms of economic functions. Our study on the formation of the city-region of
Beijing-Tianjin-Hebei area however will show that even in the globalization era, the state’s spatial strategy
still has enormous impact on the formation of industrial space. We argue that the seemingly spatial division of
labor in the pan-Bohai region has been actually a product of the combination of the region’s historical legacy
and state’s spatial strategy in economic development. Therefore, we argue, the formation of global city-region
should be regarded as the product of a complex, dialectical, and highly complicated process that involve the
mingling of economic functions, state’s spatial strategy, and historical legacy of the region.

Key words: the pan-Bohai region, Beijing, Tianjin, spatial division of labor
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state-created science parks in developing countries from catching up to indigenous innovation. By comparing
three science parks in East Asia, China’s Zongguancun (Beijing), Taiwan’s Hsinchu Science based industrial
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that determine a cluster’s evolution to maintain its sustainability.
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1, Introduction

This purpose of this paper is to compare the innovation system of Hsinchu Science Industrial Park (HSIP)
in Taiwan, Beijing’s Zhongguancun (ZGC) industrial park in China and Daeduck science town in South Korea
(DST), with special attention is paid to their respective technological development and evolution toward
innovation. HSIP was established by Taiwan’s state in the late 1970s with the intention to upgrade its
labor-intensive economy. After decades’ development, HSIP currently has become a successful innovative
information technology (IT) cluster that has attracted many foreign and domestic firms to reside. Beijng’s
ZGC is arguably the most innovative region in China, or called the Silicon Valley of China, due to its high
concentration of R&D personnel and institutes (Segal, 2003; Yu, 2008). ZGC was originated in the initial
stage of the Chinese economic reform and currently it has agglomerated many of the innovative Chinese IT
and multinational firms to set up R&D centers. ZGC now has become the most important center for
technology innovation in China. Finally, South Korea’s DST was established by the Korean state in 1973
adjacent to the city of Daejeon, about 170 KM south of Seoul as a pure science town under the consideration
of decentralization. Due to its initial design as a pure science town, DST was once recognized by authors such
as Castells and Hall (1994), and Oh (1995) as a failed project which did not create enough linkage between
R&D and production. Nevertheless, it has changed dramatically since the late 1990s where many research
institutes began to nurture venture firms by linking R&D activities with production function in the advanced
fields. Today, DST has become one of the most innovative clusters in South Korea.

The above three clusters was initially designed for different purposes, but they have converged into
similar innovative clusters that have integrated R&D activities with production functions. HSIP was initially
designed to lead the Taiwanese economy to upgrade by promoting the development of information technology
(IT) in the park that mainly focused on production rather than on advanced R&D functions. ZGC was created
as a comprehensive cluster, due to its high concentration of R&D institutes, which was designed to become
the leading innovation center of China. Finally, unlike the former two, DST was initially designed as a
research town which has provided no space for industrial production (Park, 2002:107). But overtime DST
finally evolves into one that has combined innovative activities with production functions. These three

clusters have gradually evolved from their initially designed function and moved toward innovation clusters.
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How have they changed and why can they learn to become innovative?

Recently, studies of industrial clusters have emphasized the factors of knowledge learning (Bathelt et al,
2004; Malmberg and Maskell, 2002; Maskell, 2005; Morisini, 2002) and the global-local relational networks
(Amin, 2002) that may enhance regional innovation and competitiveness. This paper intends to use the above
theoretical tradition to investigate the development of the above three clusters and their learning capability.
This paper will argue that HSIP’s sustainability of innovation has been due to its full insertion into the global
production networks (GPNs) of the IT industries, together with its strong supports from local institutions in
upgrading the ladder in GPNs; whereas ZGC’s technological learning mainly comes from its obvious linkages
within GPNSs that support it to learn codified knowledge. Currently, ZGC’s R&D institutes and local firms
began to integrate with foreign firms’ technology to facilitate technological upgrading that has largely reduced
the institutional barriers for technological learning as it had occurred before. Finally, DST has also become the
leading innovation cluster in Korea owing to the state’s reforms of policy to facilitate the synchronization of
R&D and production functions. DST has evolved into an innovation cluster because of the performance of its

national research institutes and their role in nurturing large amount of spun-off venture firms.

2, From catching up to innovation cluster

A cluster can be very loosely defined as ‘sectoral and spatial concentrations of firms’ (Schmitz and Nadvi,
1999: 1503). Recent studies on industrial clusters in developing countries highlight that learning is essential
for a cluster to become competitive due to its crucial role in disseminating knowledge and generating possible
innovation (Humphrey and Schmidt, 2002; Giuliani et al, 2005). There are two essential elements that have
been stressed in the literature of a cluster to become innovative (Bathelt et al, 2004; Lundvall, 1990; Camagni,
1991; Stoper, 1995; Malmberg and Maskell, 2002; Maskell, 2005; Morisini, 2002). The first is a thick local
institutional infrastructure that supports collective learning. This involves the intertwining of R&D institutes,
networking among firms and a shared cultural tradition that facilitates information flow and knowledge
diffusion. The second consists of the extra-local linkages that enable information and knowledge to flow in
and out of the area so that local firms not only can learn technologies form local settings but also from outside

actors through social interactions, which can avoid lock-in effect and facilitate knowledge creation. Bathelt et
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al, (2004) vividly use concepts of local buzz and global pipeline to describe these two separated features for
generating innovation.

Local buzz (noise) refers to the phenomenon in which information can be and communicated by
face-to-face contacts within the same industry and place or region. This buzz consists of specific information
that disseminated in organized or accidental meetings, which can contribute to intended and unanticipated
learning processes. As Bathelt et al, (2004:38) describe, ‘actors continuously contribute to and benefit from
the diffusion of information, gossip and news by just being there.” Global pipeline refers to the extra-local
linkages of a locality to global settings which can access new knowledge. The major advantage of global
pipelines is the integration of local knowledge with multiple outside resources that may open different
potentialities for new interpretations. New and outside knowledge may stimulate new ideas that may generate
innovation. This echoes Granovetter’s (1973) concept of weak ties that describes the advantage of distant
relationships for an actor. According to the weak-tie theory, infrequent relationships (i.e., weak ties) are
efficient for knowledge sharing because they provide access to novel information by bridging otherwise
disconnected groups and individuals in an organization. Strong ties, in contrast, are likely to lead to
re-dundant information because they tend to occur among a small group of actors in which everyone knows
what the others know. Therefore, a local buzz will not create new knowledge, because it generates lock-in
effect. Thus, it is necessary for a local cluster to synergize global pipelines with local buzz in order to generate
knowledge innovation.

Moreover, both local buzz and global pipelines are not occurred spontaneously. Local institutions have to
be built in order that information can be disseminated and interpreted effectively; global pipelines also have to
be developed, either by the state, local states, or firms, in order that extra-local knowledge can be transmitted
into the localities. “To successfully establish a global pipeline therefore requires the development of a shared
institutional context which enables joint problem-solving, learning and knowledge creation. This involves
intense efforts to develop joint action frames and projects’ (Bathelt et al, 2004: 43).

While most of the researches on innovation of industrial clusters are focused on localities of advanced
countries, researches on the sustainability of industrial clusters in developing countries are increasingly

brought to the concern from development studies (Humphrey and Schmitz, 1996; Schmitz and Nadvi, 1999;
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Humphrey and Schmidt, 2002; Giuliani, et al, 2005). It is because most of the industrial clusters in developing
countries are in the stage of technological catching up, they need both local institutional setting to generate
knowledge dissemination and extra-local resources in order to learn from advanced countries. Mere
establishing science industrial parks itself does not guarantee knowledge learning will occur. In fact, most of
the current studies on foreign direct investments (FDI) have shown that foreign firms are more interested in
taking the advantage of low cost production in developing countries, they showed low interest in
technological cooperation or transfer to local firms (Stenfeld, 2007; Lemonie and Unal-Kesenci, 2004; Wang,
2006). Even when they were requested by host countries to transfer technology to local firms, they were
reluctant to do so unless there were more advantages to be shared in the market (Zhou, et, al, 2010). Therefore,
industrial clusters in developing countries if they want to escape from low cost trap in competition, they need
to build up local learning institutions to digest and learn knowledge from extra-local resources as to progress
from mere imitation to innovation.

An urgent issue of the sustainability of industrial clusters in developing countries is thus on constant
industrial upgrading — meaning ‘to make better products, make them more efficiently, or move into more
skilled activities (Humphrey and Schmidt, 2002:1017) - which may generate innovative capability of local
firms and clusters’ competitiveness. The states in developing countries need to build clusters that can
integrate R&D institutes, universities, and local firms with extra-local resources as to upgrade its
technological level. Global pipelines can be done purposefully by different actors, but most importantly, local
institutional settings have to be built to integrate with knowledge learned from global sources. In this sense,
local institutional building is even more important if industrial clusters in developing countries intend to
upgrade their technology to innovation.

Nevertheless, the building of local institutional structure is not out of vacuum, it has its institutional roots
that have inherited from historical legacy. It is because of the vested interests in the system has been
established, people tend to choose paths that are more familiar with to adjust to the new environment. Thus,
we propose that the existing industrial system of a late industrializing region in which institutional
arrangements are the major components will continue to play a dominant role in its strategy selection in

pursuing for innovation. The existing socially-embedded institutional arrangements which exist in a region’s
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industrial system may create conditions either enabling or constraining local firms’ ability to adjust and to
transition toward innovation. In the next sections, we will show how HSIP in Taiwan, ZGC in China, and

DST in Korea have evolved and built local infrastructure to synchronize with global pipelines.

3, The Hsinchu Science Industrial Park

HSIP was a state-led development project that the state wanted to use it to upgrade Taiwan’s economy.
HSIP was located 100 KM south of Taipei that was started operation in 1980. This place was selected due to
its geographic adjacency to two prestigious universities, Tsinghua and Chiaotong, and one major
state-sponsored R&D institute, the Industrial Technology Research Institute (ITRI, established in 1973) that
might provide necessary human capital and knowledge transfer to local firms. HSIP was designed as a science
park that targeted at IT industry, including computer and peripherals, as well as semiconductor. In its initial
stage, the state collaborated with RCA to build experimental facilities in the park, transfer knowledge to local
engineers, providing technical training overseas in order to initiate the IT industry. In the process, ITRI
collaborated closely with RCA and began to design memory chips, as well as to manufacture chips. Moreover,
HSIP provided good investment environment for firms to locate, therefore more and more firms, foreign and
domestic, resided into the park. In the process of its development, HSIP was regarded by Castells and Hall
(1994: 100-110) as a a successful cluster even in the early 1990s.

The successful story of HSIP and its learning capability has been documented by many studies (Saxenian
and Hsu, 1999; Hu, et al., 2007; Mathews and Cho, 2000). The major findings of the above studies includes:
the closer relationship between Silicon Valley and HSIP which facilitates the global-local linkages and
knowledge diffusion; the closer network relationship between R&D institutes and local firms that provide
valuable contribution to technological learning; the closer networking relationship among firms, especially the
upstream and downstream firms in the production chains in PC-related and semiconductor industries in the
areas; and most of all, the informal network relationships exist in HSIP that help to disseminate information
and knowledge (including university alumni, peer in MNCs in the US, and peers in ITRI before working in
private firms in HSIP). All these elements contribute HSIP as a learning region. Not to repeat the above

research findings, this paper will use semiconductor in general and the IC design sector in particular to
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illustrate how HSIP sustain its development and innovation.

HSIP has evolved from producing mainly PC and related peripherals in the 1980s and early 1990s to
mainly semiconductor industry after the late 1990s. In terms of proportion of sale value in HSIP, Computer
and peripherals changed from its highest 72.1% in 1988 to only 8.3% in 2007; whereas semiconductor
(Integrated Circuit) increased from 19.3% to 71.6% during the same period. It is because many of Taiwanese
IT hardware firms already moved their production facilities to China (the last production line of notebook PC
move to China in 2005), the related semiconductor industry in HSIP however is still continued to grow over
the years. Clearly, the semiconductor industry has not followed the outward migration route of the computer

and peripheral industries and has become a predominant sector in HSIP.

Table 1. Sales ratio of HSIP by industry, 2007

Year Total Integrated Computers & Tele-Communi  Opto-electronics  Precision Bio-technology
Circuits Peripherals -cations Machinery
1986 100.0 19.3 69.6 5.7 35 1.6 0.3
1987 100.0 13.7 71.8 8.5 44 1.0 0.7
1988 100.0 13.9 72.1 9.2 3.3 0.6 0.9
1989 100.0 20.8 61.9 125 25 1.0 13
1990 100.0 22.3 56.5 17.3 1.7 1.2 0.9
1991 100.0 30 48.1 175 2.3 1.3 0.7
1992  100.0 37 443 14.3 23 15 0.5
1993 100.0 43.3 42.0 104 2.8 1.3 0.2
1994 100.0 47.3 40.5 8.3 2.7 1.1 0.2
1995 100.0 494 40.6 5.7 34 0.8 0.1
1996 100.0 494 38.1 6.1 55 0.0 0.1
1997 100.0 50.0 35.3 6.8 7.0 0.9 0.1
1998 100.0 50.7 35.1 5.8 6.5 1.6 0.1
1999 100.0 55.5 30.8 5.0 7.9 0.7 0.1
2000 100.0 61.9 22.3 5.4 9.5 0.8 0.1
2001 100.0 56.8 22.6 8.0 11.6 0.8 0.2
2002 100.0 62.5 154 7.1 13.9 0.9 0.2
2003 100.0 61.7 13.3 5.6 18.2 0.9 0.2
2004 100.0 61.5 10.4 4.6 223 1.0 0.3
2005 100.0 54.9 74 35 328 1.1 0.3
2006 100.0 53.6 5.9 2.7 36.0 1.6 0.3
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2007 100.0 71.6 8.3 3.3 15.6 1.0 0.2

Souce: MIC, (2008)

3.1, The emergence of an innovative semiconductor cluster

The emergence of the semiconductor industry in Taiwan was almost a state creation (Mathews and Cho,
2000, Amsden and Chu, 2003, Breznitz, 2005, Chen, 2003). In a nutshell, beginning in the late 1970s, the
state decided to establish the semiconductor industry as a tool to deepen its industrialization and to upgrade its
technological level. Rather than to depend on MNCs for transferring technology, the state established
experimental factories through technology acquisition from abroad (mainly RCA), and then later spun off to
the private sector (late became UMC). During the process, the ITRI was the main actor and later became a
facilitator in accessing new technology and then transferred to local firms.

The most significant contribution of Taiwan’s semiconductor industry in the world was the establishment
of Taiwan Semiconductor Manufacturing Company (TSMC), which was the first pure play foundry in the
world. Foundry companies in the semiconductor industry do not design chips, but only manufacture the chips
designed by other companies. Before the emergence of TSMC, the standardized feature of the semiconductor
companies was to keep all activities, including 1C design, fabrication, and test and assembly, in-house. This is
also referred to as the IDM (Integrated Device Manufacture) model, notable examples such as Intel, Motorola
and Texas Instruments.

The establishment of TSMC thus became a catalyst in Taiwan’s semiconductor industry that enabled
many domestic fabless IC design houses to emerge and take advantage of existing fabrication facilities. The
emergence of a vast number of small IC design houses led Taiwan to become one of the major IC design
countries in the world that eventually caused Taiwan’s semiconductor industry to concentrate on the area of
application-specific integrated circuits (ASIC) that could be used in various areas of the PC system. This in
turn largely enhanced the competitiveness of Taiwan’s PC industry. Currently, Taiwanese firms have taken
over 70% of the world market share in the activity. On the other hand, the concentration of pure play foundry
also generated effect on the increasing of I1C design houses in Taiwan. Now Taiwan has 261 IC design firms

whose sale value reaches over U.S. $10 billion and has about 23% of world market share, secondary only to
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the U.S. (MIC, 2007). These IC design firms are clustered in HSIP and nearby areas. The related
semiconductor firms, from IC design to foundry and Mask are densely located in the area that takes less than

30 minutes by car or by motorbike.

3.2 local networking in HSIP

The booming of Taiwan’s IC design houses in HSIP in a large degree has to do with the prosperity of two
related industries: the first is the strong production capability of Taiwanese computer industry (Dedrick &
Kraemer, 1998; Wang, 2007). Currently, Taiwanese PC firms produce over 80% of notebook PCs for the
world market (MIC, 2007). Although all the major PC manufactures have moved their production bases to
China (Wang and Lee, 2007), the headquarters are still located in Taiwan (mainly in HSIP or nearby area)
whose design teams are working closely with Taiwanese IC designers that provide most of the chips to the
formers’ end products. Secondly, in addition to the PC firms, IC design firms in HSIP are also closely
connected with nearby foundries. It is imperative for the 1C designers to collaborate closely with engineers of
the foundry in each stage of the chip design to avoid the possible low yield rate. Therefore, the spatial
proximity of IC design houses and foundry not only largely reduces the transportation and transaction cost,
but also benefits the IC design firms in learning new knowledge and technology. According to a survey (Deng,
2005), Taiwanese IC design firms use as high as 85% of local foundry service for their own products. This

shows that spatial proximity matters for the 1C design industry and this in turn creates a cluster effect.

The semiconductor cluster in HSIP has created an environment that facilitates collective learning and
continuing upgrading. This in turn sustains HSIP’s innovation and competitiveness in the semiconductor
industry. There are at least three mechanisms that are favorable for HSIP to constitute an innovative
environment.

First of all, the state continues to play an important role in facilitating learning (Wade, 1990; Mathews
and Cho, 2000; Mathews, 2002; Amsden and Chu, 2003). Currently, ITRI has transformed from knowledge
transmitter to platform builder that assisted smaller firms to learn and develop new products. For example, in
the 1990s, ITRI developed IC design software and standards as well as set up ‘Common Design Center’ to
assist the IC design industry to diffuse the knowledge and to develop sophisticated IC components (Chang
and Tsai, 2002:109). It also facilitates the formation of R&D consortium in developing new 3D IC and
memory chips for next generations. The members of these consortiums share the knowledge and new

technologies being developed, which largely help the IC design firms to upgrade their technology capability.
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Secondly, the networking and collaborations among the PC firms, IC design houses, and foundries, and
most of all the dense linkages between HSIP and Silicon Valley (Saxenian and Hsu, 2001) are mechanisms
that facilitate collective learning. The engineers in HSIP are flying back and forth between HSIP and Silicon
Valley for business and technological exchanges. All these are beneficial for HSIP’s collective learning as a
whole and link the local to the innovation center in the world.

Thirdly, the adjacent elite universities, Tsinghua and ChiaoTong, also play the role of knowledge
mediators that facilitate collective learning. As documented by Chen (2003) and Hsu (2000), because many of
the founders of PC and IC design firms were graduates from the above universities, they constantly engage in
formal and informal activities that disseminated market information and technological knowledge. Moreover,
these universities not only supply necessary technological manpower for the firms, but also serve as the bridge
that disseminating knowledge as well as forming alliance for co-developing new technologies.

In sum, the above networking among firms, R&D institute and universities,  together with the
networking between Silicon Valley and HSIP , contribute HSIP as a learning region of the semiconductor
industry as a whole in upgrading its technological level. Nevertheless, the development of HSIP still has its
weakness. That is, its innovation pattern is mainly based on fast follower model which is very much in
engineering technology. If HSIP wants to upgrade further to frontier innovation, it needs more R&D in basic

sciences which it currently lacks.

4, Zhongguancun’s innovation pattern

Beijng’s ZGC has been regarded as the most innovative region in China. There are 68 universities
(including China’s most prestigious universities, Peking and Tsinghua), 213 state-sponsored R&D institutes
(including the Chinese Academic of Science, CAS) and over 300 thousand students in Beijing. Moreover,
Beijing hosts over 36% of the honorary fellows of the CAS and Chinese Academic of Engineering. All these
indicate that Beijing has more affluent S&T personnel as compared to other cities in China.

During the early stage of economic reform, some scholars had utilized their scientific research results to
build their own enterprises and created many famous mingying (none-governmental owned) high-tech

enterprises such as Legend (spun-off from the CAS) and Stone. In 1988 the central government decided to
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develop this area as the ‘Silicon Valley of China”, a well-defined area was delineated as the Beijing
Experimental Zone for New Technology Industries (BEZ). Since then, new start-ups led by research scientists
have mushroomed throughout the 1980s and early 1990s. Over the years, the development of the ZGC has
been largely transformed into *‘One valley multiple parks’ (yiguduoyuan) arrangement. That means, ZGC can
indicate many sciences parks in Beijing city, adding the Haidian district only in 1988, to 3 parks in 1997, to 5
parks in 1999, and to 10 parks at the current stage that are located almost around the city. Thus, the statistics
used by ZGC refers to the establishment of all the parks rather than just the Haidian district.

Currently, ZGC has gathered over 13000 firms in the area in 2006 (mainly in the Haidian area), including
Legend (later renamed as Lenovo), Stone, Fangzheng, and MNCs such as Lucent, HP, Ericsson, Hitachi,
Siemens, etc (2008, Annual report of ZGC). But different from other regions in the south, especially Shanghai
and Shenzhen, where the IT hardware is the dominant sector, the ZGC has concentrated more on the IT
software development and production than on those of the hardware assembly. Many MNCs also established
their R&D centers in this area. Until 2006, 95 among the top 500 largest firms in the world have set up
branches in this area, among them, 65 were R&D centers (ZGC report, 2008). Even the biggest domestic firm,
such as Leveno, has established it R&D center in this area and moved it hardware production and assembly
into Suzhou and Shenzhen areas. Currently, many of China’s most notable ICT companies can be found in this
area. Besides Lenovo, they include Baidu (7 /&), China’s leading Internet search engine company; UFIDA
(* =), China’s largest privately owned software company; Datang (=~ # ), one of China’s largest
telecommunication solution companies; Aigo (& & —“‘Ff ), China’s leading portable storage and digital
entertainment product maker, etc. Together with the high concentration of R&D personnel and institutes in the
Beijing area, ZGC has become the most important center for technology learning and innovation. For example,
now over 70% of software developed and used in the domestic market are produced in Beijing (Beijing

Statistics, 2004). The importance of IT industry in ZGC can be shown in fig. 1.

Figure 1: composition of industrial sector, ZGC
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4.1 ZGC’s IT industry and innovation

The specific features of ZGC to become an innovation center have to do with the local state’s provisions
of incentives and encouragement of R&D investments into the areas. Besides the usual approaches of tax
break and other incentives that have been used in other areas, the Beijing municipality encouraged
information flows and fostered economic and research links between enterprises, such as supporting meetings,
publicizing new technological or organizational innovations, organizing job fairs for graduates of business, etc.
It also asked enterprises to use funds derived from tax breaks for further development of new technologies and
forbade them to be used for collective welfare or be distributed among employees as bonus. In this sense,
high-tech enterprises were required to consider tax breaks as government investment (Segal, 2003: 80). As a
result, enterprises in ZGC invested more funds in R&D activities than other areas. In 2001, enterprises in
ZGC invested 8 percent of their income in R&D, and technological developments contributed more than 50
percent to their profits; both figures are the highest for any enterprise in China (Segal, 2003: 78).

Moreover, due to the institutional segregation which was inherited from the socialist legacy that the
Chinese state in the early 2000s forced many R&D institutes to become R&D centers of big state-owned firms
and push universities to build incubation centers for nurturing venture firms. Under this new institutional
arrangement, the linkage between universities, R&D institutes began to integrate, though in a very slow
manner.

ZGC has also attracted large amount of overseas returnees to start their own adventures which has

increased rapidly over the years (ZGC annual report, 2008). For example, the rising star Vimicro (47 £{%) is
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founded by a returnee, whose specialties are on wireless communication chips and handheld equipments’
panel drivers. The products of Vimicro now are used widely in PCs and handsets. This type of design firms is
the national hero that is highly supported by the Chinese state for its ‘independent innovation’
(z-zhu-chuang-xin) effort. Therefore the Chinese state supports this emerging firm to link closely with local
handheld and service providers as to largely expand their market share.

Due to the abundant human resources in ZGC, many foreign IC design firms have set up their R&D
centers in this area to take the advantage of low cost and of the local state’s favorable tax reduction. Since the
MNCs pay good salary’, therefore they can recruit the most talented engineers at the expense of local 1C
design firms. In general, the R&D centers of MNCs in ZGC rarely have local connection with local firms. The
only connection that these R&D centers have established in the area is the elite universities where they have
donated labs so as to find talented students for future recruitment.

In contrast to the IT hardware industry, the IT software industry currently is the most innovative sector in
ZGC. MNCs’ strategy in software industry in ZGC has mainly focused on office application and middleware
software. Due to the widespread and extensive piracy rate in China’s software market, the MNCs have almost
lost their competitiveness in the consumer software market field. Therefore, in this sector of the software
industry, MNCs are the major system and application suppliers, including office application, enterprise
management software such as enterprise resource planning (ERP), data base, etc. It is also in this sector that
MNCs have interest to collaborate with Chinese firms in the expectation of high market growth.

Different from IT hardware, whose production procedures can be universalized, the IT software has to
consider and adjust to the language, needs and customs of local users. That is, the utilization of office and
middleware software has to be indigenized. To fulfill this demand, the MNCs can only depends on local
people and local firms to expand the market share. Therefore, all the major software MNCs, such as Oracle,
Sun, Cisco, collaborate with local firms to sell their products. It is also through this collaboration, the MNCs
have trained local engineer related knowledge and through which knowledge diffusion has occurred (Zhou
and Tong, 2003). In some cases, the local firms may develop their own products but target at lower end

market in order to avoid directly confronting the interests of the MNCs. The lower end market is neither the

7 The salary for the engineers work for MNCs is average RMB 7000 per month, higher than that of local firms, average from

RMB 3000 to 4000 (interview data, 2008).
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place where MNCs have the interest to step in nor have the capability to enter. Our interviews in ZGC found
that the high end office software market is dominated by MNCs. The lower end however is dominated by
local firms whose technological capability has largely learned from MNCs. For instance, the most
innovative local ERP firm UFIDA (* =) learned extensively from Oracle in its early stage and then began to
develop its own office software that targeted at enterprises of smaller cities or smaller enterprises in big cities.
Since UFIDA was able to enter the market where MNCs was not able to enter, it then began to take off and
recently has become the biggest ERP software firm in China. In the process, UFIDA has collaborated with
university professors to develop and improve new products and begun in recent year to enter into the higher

end market that intend to confront with MNCs head by head in big cities.

4.2 Institutional weakness

The transformation of ZGC has largely reflected the historical transition of China’ innovation system
since the early reform ear. ZGC indeed has agglomerated large amount of enterprises and R&D institutes in it
since the late 1980s, which was naturally favorable for learning activities to take place. Also, due to the close
connection between MNCs, abundant overseas returnees, and the synchronization of R&D with hardware
production in the south, ZGC has shown strong capability in technological learning. Nevertheless, as
compare to Silicon Valley and HSIP, GZC lacks a friendly institutional environment that is favorable for
networking and deep technological learning to occur. This relates to the following institutional arrangements
that generate the fragmentation of R&D system and de-linkage of R&D institutes and firms.

First of all, the R&D institutes tend to do researches that are not directly related to the needs of the
industry. The state-sponsored R&D institutes are targeting frontier technologies or basic researches, however
what the local firms need are not the frontier technologies but the middle level technologies which can support
them to catch up rapidly. As a consequence, as our interviews show, managers of local firms indicate that the
local R&D institutes can only provide them information and consulting functions rather than R&D
collaboration. What the local universities function to them is mainly providing them future engineers than
product development.

Secondly, as compared to HSIP, ZGC is a low trust cluster; enterprises show little interests in building
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local networks. Local firms are more interested in seeking opportunity to expand their market share in this
booming economy rather than to cooperate with other firms to deepen their technological capability. As Zhou
(2005: 1127) shows in her field research, “When we asked the manager of a Chinese hardware company about
the company's partnership with other Chinese firms, the immediate response was blunt: ZGC firms do not
cooperate with one another.” Our field research in ZGC shows similar result. Zhou (2005:1128) attributes this
lacking of networking among local firms to the institutional root of Danwei (E2{iz) mentality, or so-called "big
and complete’ or “small and complete’ systems. We suggest instead that it is also due to the legacy of socialist
system that generate distrust among people on the one hand, and the high competition among firms due to
their similar level of technologies which engenders horizontal competition than collaboration on the other.
Finally, there is also downside of the rapid development of ZGC. Similar to other rapidly developing
regions in China, both the leaders of the local state and enterprises in ZGC are more interested in the
development of real estate than on technological innovation. This has led to the decline of entrepreneurialism
that ZGC had been very proud of (Tan, 2005). In addition, this rapid development of real estate sector has also
pushed up the prices of rent to a level that was not favorable for the start-ups or smaller firms to survive in
this area™®. Many smaller star-ups already moved out of this expensive area and sought cheaper places at the
outskirt of the city to survive. The local state’s GDP-ism has greatly improved the image of this area which
however is a strategy that pursues for short term growth at the expense of long term innovation investment

(see also Wang, 2007).

5, Daedeok Science Town, South Korea

Compare to ZGC, where most of the R&D institutes were located in the city center of Beijing, Daedeok
Science Town (DTS) in South Korea was initially designed as a pure research area in a very remote city away
from Seoul. DST was entirely the creation of the central government in the early 1970s under the
consideration of decentralization. On the one hand, the capital city, Seoul, was located very near to the border
that was considered too dangerous once the war was started; on the other hand, because too much resources

had been concentrated in the capital region, which had created serious regional unbalance and political

'8 The rent reached as high as RMB 7 dollars a day per square meter in ZGC. The outskirt areas of Beijing city is about RMB

4 dollars.
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ramification. Therefore the central government chose Daedeok, which located 170 KM south of Seoul, near
Daejon in the middle of the Korean countryside to build a science town for facilitating scientific and
technological research. The city was chosen for the DSP because it had ample cheap land and was located

away from the border with hostile North Korea.

5.1 Stages of development

At the initial stage, the Ministry of Science and Technology (MOST) was assigned to be responsible for
the planning, overseeing the process and the management of DST. In this early stage of developing the DST,
the Korean government faced difficulties in recruiting research institutions, most of them located in Seoul, to
move to the park, due to the fact that Daejeon was considered to be in the countryside where no decent
educational, cultural, or commercial infrastructure were yet available. MOST therefore had to urge some
government-funded research institutions to move to the DST, because their budgets were funded mainly by
MOST (Shin, 2001). By 1978, the science park mainly was populated with national research institutes, i.e.,
the Korean Research Institute of Standards and Sciences (KRISS), the Korean Institute of Machinery and
Materials (KIMM), and the Korean Electronics and Telecommunications Research Institutes (ETRI). At the
same time, a major prestigious university, the Korean Advanced Institute of Science and Technology (KAIST)
was established and a local university (Chungnam National University) also completed the relocation of its
facilities from the city centre to the DST site by 1980.

From its inception that had only few state-funded institutes to reside, DST has been gradually evolving
from a pure science town into a cluster that has involved both research and production functions. The
evolution can be roughly divided into 3 stages. The first stage was ranged from 1973 to 1993 when the
Korean state started to build DST as a major center for basic and applied research in technology. The second
stage ranged from 1993 to 2004, in which the Korean government began to promote the synergy between
R&D and industrial productions. The third stage was from 2005 till now when DST was renamed as Daedeok
Innopolis (DI) and intended further enhance the synergy effect so as to build DI a world-class innovation
cluster.

In the initial stage, MOST not only forced stage-funded research institutes to reside in DST, it also urged
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many private firms to establish R&D center in this park. In this authoritarian period, the state’s funding and
authority was difficult to reject. Therefore, in the early 1980s, some large research institutes of major private
corporations, such as Samsung, LG, and the Hanhwa Group, were also induced to build their R&D facilities in
DST. Due to the gradual improvement of living conditions, since the mid-1980s, there has been an increasing
number of large corporations attempting to establish their research units within the DST. The total number of
the institutions located in the DST increased significantly from 13 in 1985 to 52 in 1995 (Shin, 2001:106).
Because DST was initially designed as a research town, it thus provided no space for industrial production. In
fact, the Law of Managing the DST, promulgated in 1993, even prohibited such activities in order to protect
the park from becoming an industrial district (Shin, 2001: 107). As a result, DST was described by Castells
and Hall (1994:63) as a failed project which had ‘no linkage or feedback developed with manufacturing or
applications of any kind.”

The second stage of the development of DST was ranged from 1993 to 2004. In 1993, when most of the
planning sites of the research park were completed, the DST Administration Law was passed, giving the
cluster unprecedented authority to promote itself as an international research cluster. Nevertheless, this law
still prohibited manufacturing activities to occur in DST. The Korean government also realized that without
developing R&D and industrial production synergy effects, technology development couldn’t be achieved
efficiently. Thus, it on the one hand called for the techno-belt concept that attempted to connect research and
industry through which, the Daejeon city government established an industrial park adjacent to the DST in
order to connect the fruits of R&D to local production. On the other hand, the Korean government in the
1990s began to promote the emergence of venture firms in order to boost the emergence of small science
firms to generate industrial innovation. The 1993 law was changed in 1999 which finally allowed venture
business to run in DST.

To take the advantage of the Korea law that promote venture firms, or “Law for Special Measure to
Support Venture Business” (1997), and the change of the DST Administrative law in 1999, many ventures
firms began to spin-off from major R&D institutes in DST. For example, the most successful research
institute, ETRI, had created 100 firms by 1998. KAIST also created many spin-off firms, among them 65

firms organized as an association, called the “Daedeok 21st Century” (Shin, 2001:109). Moreover, many
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research institutes began to provide production spaces for venture firms. KAIST, for example, has provided
spaces for some 100 companies. Through these efforts, the linkage between R&D institutes and venture firms
is expected to establish.

To further the tendency of the linkages between R&D institutes and venture firms, on 28th of September
2000, the former president Dae-Jung Kim has named the area DST, together with adjacent Industrial Complex,
Yuseong Tourist Zone, and Dunsan Administrative Town as Daedeok Valley. In order to boost up the R&D
capacity, Daejeon City now has been more active in attracting foreign companies and research institutes to
reside in DST. Since this stage, progress of synergy at DST has accelerated that set the stage for the next
stage’s reformulation into Daedeok Innopolis.

In 2005 the DST was renamed again as Daedeok Innopolis (DI) and was formally established by a
special law. This begins the third stage of DST in which the Korean government wants to build this area as a
world-class innovation cluster compared to Silicon Valley in the U.S. The main role of DST has now changed
from its initial design as a research town to an industrial park that links R & D results with local industries. It
can be argued that the core function of DI now has to become an innovative cluster and to become the brain
for Korean economy for the new century. Currently, DI has more than 800 high-tech companies, 70
government and private research institutes, and 6 universities to reside. Its innovation capability can also be
shown in the following figures. It has over 18,000 researchers and more than 10% of all Korean patents. As
Park (2009:7) observes, because DI has integrated R&D institutes, universities, and venture firms, it ‘has
completed is habitat from a R&D hub function to a production function. It may be safe to say that a core

function as an innovative cluster has been fully completed.’

5.2 performance of DI

Currently, the distribution of venture business in DI is still mainly largely concentrated in ICT category,
which has 45% of the firms. This may related to the active role and stronghold of ETRI and KAIST in this
area that created many spun-off firms. The second largest category is in environmental science (15.4%), the
third category is precision mechanics (10.4%), and the fourth category is biotechnology (9.8%).

The concentration of national research institutes in DST has created an effect that scientists working in
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these institutes have published large amount of international scientific papers and filed more patents in the
U.S. than in the domestic bureau (Park, 2009). But on the other hand, because of the promotion of
technological transfer and creation of venture firms, technological transfer case and transfer fees have
increased rapidly in recent years. For example, the number of technology transfer has increased from 577
cases in 2005 to 815 in 2007; the amount of transfer fees also increased from Korean Won $50,715 million to
$77,798 million during the same period (Park, 2009:5).

Among the above cases, the most profound performance of DST was the role of ETRI in collaborating
with global telecommunication leader, Quacomm, to develop CDMA technologies and its role in incubating
new venture firms. ETRI’s development of CDMA technology has led Korea to become one of the leaders in
3G communication. It is also due to ETRI’s active role that many of its stuff went out to build their own
businesses (Shin, 2001; Lee and Kim, 1997). Also, due to the promotion of building up incubation centers in
universities and R&D institutes, venture businesses have increase rapidly. The number of venture businesses

was merely 65 up to 1998, but it increased rapidly to 898 in 2007.

Table 2: Venture firms in DST

year Up to 1998 2001 2002 2005 2006 2007

Venture business | 65 108 149 687 786 898

Source: Park, 2009:9

Although the above figures have shown that DI has increasingly changing from an isolated science town
to become an innovative cluster, there are still many institutional weaknesses that may hinter its further
development. First of all, the items that national research institutes transfer to venture firms are still mainly
products that related to national priorities rather than products that can be easily commercialized. Sawng and
Kim (2007) found that the collaboration between Research institutes and venture firms in DST was much less
on developing products that can be commercialized. To the latter, the Tehran area in Seoul has outperformed
that of DST (also Yusuf et al., 2003: 239; Sohn and Kenney, 2007). In fact, the major functions of many R&D

centers of big private firms are to do marginal research, the major R&D function still located in their
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headquarters located in Seoul (Park, 2009; Shin, 2001).

Secondly, most of the venture firms are still very small, there is no major large firms in DI to create a
localized production network so as to generate local supply chains and cooperation relations (Park, 2009; Shin,
2001). Local customers are necessary condition for innovation (Lundvall, 1990) due to their intensive
interaction, but DST obviously lacks that type of networks. However, most of the networks are binary
relationship between research institutes and their supported venture firms. A complex production network
which generate extensive interaction and knowledge sharing is still lacking in this area.

Finally, due to the shortage of production networks, Daejeon lacks most of all the necessary business
services for business to operate. Most of the functions are located in Seoul metropolitan area. These functions
include accounting, legal services, financing, etc. (Park, 2009). It is therefore that DI still needs infrastructural

software building to become an innovation cluster.

6, Discussion and Conclusion

This paper uses the perspective of industrial cluster to investigate technological development and
innovation in HSIP in Taiwan, ZGC in China, and DST in Koera respectively. It is found that HSIP’s
development in the semiconductor industry in general and IC design in particular has been closely linked to
the prosperity of PC industry in the world market, as well as to the state’s support and strong institutional
networking. These factors synchronize together to push IC industry and the cluster to upgrade continuously;
whereas ZGC'’s picture in technological learning is not so clear as compared to HSIP, which mainly comes
from its obvious de-linkages among actors in local settings that inherited from its socialist institutional
arrangements and hampered technological learning and upgrading. However, firms in ZGC can directly access
the enormous Chinese domestic market that support them to grow through strategies such as entering the low
end and second tier markets. These firms are able to accumulate knowledge in the process and in the end can
compete directly with MNCs in major markets. Finally, DST was initially designed as a pure science town
with no production facilities. However, in due course, it gradually evolved into one that combined R&D and
production functions. It currently has become an innovative cluster in which national research institutes have

continuously spun-off new venture firms in DST. Nevertheless, the major problems that DST has to face are
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its lacking of production networks and its lacking of bigger firms that can generate supply chain to nurture a
regional innovation system.

The three cases that this paper has discussed have evolved from different original designs to the current
similar pattern. HSIP was designed to integrate research institutes, universities and local firms to upgrade the
economy by collaborating closely with foreign firms. In the process, HSIP has changed from mainly
producing PC related products to mainly focus on semiconductor sector. Nevertheless, as local PC firms
become key PC suppliers to the world market, and as TSMC was established to generate the booming of IC
design industry, the whole value chain of semiconductor has been established and networked in HSIP.
Together with the existing universities and ITRI, HSIP becomes an innovative cluster that can generate
innovation through integrating various sources of networks. ZGC emerged spontaneously in the early days of
China’s economic reform, it was however assigned the mission as an innovation center due to its high
concentration of R&D institutes and elite universities. In the process, ZGC has indeed nurture many spun-off
firms due to China’s continuous institutional reform that relieved the burden of institutional fragmentation and
gave scientists incentives to create their own firms. The integration of R&D with production, together with the
investment of MNCs, has indeed occurred, especially in the software industry. Nevertheless, the institutional
legacy of low trust as well as the economic booming agitated local firms to diverge their energy in real estate
and stock market than on technological innovation. Finally, DST was originally designed as a pure science
town with no manufacturing activities. Nevertheless, it has evolved into a type that is similar to ZGC where
many national research institutes are located to generate spun-off firms. But different from ZGC, DST does
not have large firms and production networks, as well as software infrastructure to sustain its innovation.

DST’s future is still needed to be observed.

Table 3: Three clusters in comparison
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HSIP, Taiwan ZGC, China DST, Korea
Found 1978 1988 1973
Covered area | 6.3 KM? 100 KM? 27.8 KM?

Type Industrial park Industrial park Science town to
Industrial park
Industries Mainly IT (hardware) and | Mainly IT (software) and IT, biotech, space, nuclear
others others
Main actors | National research National research institutes, National and private
institutes, universities, IT universities, IT firms and research institutes,
firms and venture firms venture firms universities, venture firms
Linkages Strong Weak Weak

among actors

weakness Weak in basic research Lack of trust; actors are more | Lack of production networks
interested in real estate than
in innovation
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Abstract

The purpose of this paper is to look into the transformation of local innovation systems in Shanghai and
Beijing’s high-tech parks and their technological learning and upgrading. The areas that we have chosen to
investigate are Beijing’s Zhongguancun and Shanghai’s Yangpu District. The main reason that we selected
these two areas for study is because they are home to most of these two cities’ top universities and R&D
institutes. Our main focus will be on how institutions—the local state, inter-firm relations and the relationship
between R&D institution and firms—are co-evolving to shape and constrain a local system of innovation. Our
research finds that capacities and autonomy of the Zhongguancun of Beijing’s Haidian District and Yangpu
District of Shanghai differ in various aspects, but both regions are struggling to upgrade innovation and
enhance economic development. The “high tech cluster” provides a useful instrument or label to achieve goals
other than innovation and R&D. Elite universities are regarded as engines for network formation, but visible
and invisible walls of Chinese universities discount efforts to foster a university-centered innovation hub
which especially shows in the Yangpu case.
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1. Introduction

Since China began its economic reform in 1978, economic development has become a dominant policy at
different levels of government. Various policy tools were used to spur economic growth, most notably the
experimental zones or high tech parks. The governments at the central and local levels intended to use special
tax incentives to attract both local and foreign firms to set up operations in the zones in order to generate
economic growth. The competition among local governments in building these economic zones to attract
foreign investments has become so widespread that some authors have even called China’s model of
economic development as a type of economy of special zones.” In contrast to special zones in other cities
and regions, where foreign investment was the major concern, economic zones in Beijing and Shanghai were
assigned and expected to perform functions not only to develop the local economy but also to upgrade the
technological level at the national level.

Under these circumstances, both Beijing and Shanghai have intended to fully utilize the endowment of the
concentration of elite universities and R&D institutes in their cities to create a synergy effect with local firms
S0 as to generate indigenous innovation. The model which both cities have been imitating is Silicon Valley in
the U.S., where universities, R&D institutes and firms reside nearby and together can generate an innovative
environment. The purpose of this paper is to look into the transformation of local innovation systems in
Shanghai and Beijing’s high-tech parks and their technological learning and upgrading.

The existing literature on China’s local innovation system mainly focuses on the role of the local state in
building infrastructure to attract foreign capital as to create a technological diffusion effect,** or to look into

state actions that may stimulate cooperation among R&D institutes, universities and firms into specific areas.

1 Wei Ge, ‘Special Economic Zones and the Opening of the Chinese Economy: Some Lessons for Economic Liberalization’,
World Development 27(7), (1999), pp. 1267-1285; Adam Segal, Digital Dragon: High-Technology Enterprises in China (Ithaca:
Cornell University Press, 2003).

22, Zhou and X. Tong, ‘An innovative region in China: interaction between multinational corporations and local firms in a
high-tech cluster in Beijing’, Economic Geography 79(2), (2003), pp.129-152; J. H. Wang, ‘China’s dualist model on technological
catching up: a comparative perspective’, The Pacific Review 19(3), (2006), pp. 385-403; Yu Zhou, “Synchronizing Export
Orientation with Import Substitution: Creating Competitive Indigenous High-Tech Companies in China’, World Development

36(11), (2008), pp. 2353-70.
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Nevertheless, few studies have investigated the questions regarding how the local state at different levels in
one specific area concurrently pursues technological upgrading and innovation which may or may not be able
to create a local innovation system.

The purpose of this paper is to fill this theoretical gap. The areas that we have chosen to investigate are
Beijing’s Zhongguancun (ZGC) and Shanghai’s Yangpu District. The main reason that we selected these two
areas for study is because they are home to most of these two cities’ top universities and R&D institutes. Our
main focus will be on how institutions—the local state, inter-firm relations and the relationship between R&D
institution and firms—are co-evolving to shape and constrain a local system of innovation.?® Our study will
show that ZGC has outperformed Yangpu in terms of creating an innovation system due to its better
institutional arrangements in linking various actors in the region.

Adopting the institutional approaches to study technological innovation and scientific parks in China, the
authors will first analyze the theoretical dimension of local states in high-tech development. In order to
demonstrate the similarities and differences of the two cases, Section 3 provides contrasts of institutional
evolution and transformation of Zhongguancun and Yangpu. In section 4, the authors try to identify the
interaction of key actors—research universities, business communities, local states—in the process of
institutional transformation and innovation. Section 5 will continues to discuss the institutional limitations of
such interaction, including institutional embeddedness, bureaucratic constraints, innovative culture, and
dilemmas of urban development. The concluding remarks provide a tentative assessment of the performance

of the two cases under study.

2. Local state and China’s local innovation system

One of the major characteristics of the Chinese economic reforms has been its local state activism** that

% The reason that we did not select Zhangjiang Science Park in Shanghai is that Zhangjiang is designed to host foreign
manufacturing firms rather than to create an environment for linking domestic R&D institutes and firms.

24 Jean C. Oi, “Fiscal Reform and the Economic Foundations of Local State Corporatism in China’, Woeld Politics 45(1), (1992),
pp. 99-126; Jean C. Oi, ‘The Role of the Local State in China's Transitional Economy’, The China Quarterly 144, (December 1995),
pp. 1132-49; Nan Lin, ‘Local Market Socialism: Local Corporatism in Action in Rural China’, Theory and Society 24(3), (1995), pp.
301-54; Andrew Walder, ‘Local Governments as Industrial Frms: An Organizational Analysis of China's Transitional Economy”’,

American Journal of Sociology 101(22), (1995), pp. 263-301.
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results in, as Segal describes, ‘a national economy that looks like a mosaic of regional economies’.?®> Most of
the existing studies either focus on local states’ role in manipulating regulations by allowing local and foreign

® or on local officials’ active role in

enterprises to receive maximum tax advantages and exemptions,?
facilitating the collaboration of foreign firms with local firms to maximize local firms’ market share,?” or on
local bureaucrats’ actions that try to integrate the local R&D system with domestic firms in shaping the local
innovation system and promoting industrial upgrading.?® Few studies, however, have investigated how the
local state at different levels uses strategies to concurrently pursue technological innovation that may or may
not be able to create a local innovation system.

China’s R&D system has undergone a thorough transformation since 1978. In general, the tendencies of the
reform were from centrally planned to local and market-oriented, from stressing state-owned enterprises’ role
in innovation to emphasizing the importance of non-state, high-technology enterprises, from isolation of R&D
from industrial production to an increase in their integration.® One of the most representative policies to do
with local and regional development was the Torch Program which was initiated in May 1988.° The main
task of the Torch Program was to establish high- and new-technology industry development zones in select
cities that would create the environment for the linkage between R&D (universities and research institutes)

and production activities in high-technology industries so as to raise the productivity of the national economy.

Many MNCs also established their R&D centers in Beijing, Shanghai, and Shenzhen to take advantage of tax

> Adam Segal, Digital Dragon: High-Technology Enterprises in China (Ithaca: Cornell University Press, 2003), pp. 9.

% You Tien Hsing, , Making Capitalism in China: The Taiwan Connection (New York: Oxford University Press, 1998); David
Zweig, Internationalizing China: Domestic Interests and Global Linkage (Ithaca, NY: Cornell University Press, 2002); Jenn-Hwan
Wang and Chuan Kai Lee, ‘Global Production Networks and Local Institutional Building: The Development of the Information
Technology Industry in Suzhou, China’, Environment and Planning A 39(8), (2007), pp. 1873-88.

27 Eric Harwit, China's Automobile Industry: Policies, Problems and Prospects (Armonk, Ny: M.E. Sharpe, 1995); Weidong Liu
and Peter Dicken, ‘Transnational Corporations and Obligated Embeddedness: Foreign Direct Investment in China's Automobile
Industry’, Environment and Planning A 38(7), (2006), pp. 1229-47.

%8 \Weiping Wu "Cultivating Research Universities and Industrial Linkages in China: The Case of Shanghai’, World Development
35(6), (2007), pp. 1075-93; Zhou, ‘Synchronizing Export Orientation with Import Substitution: Creating Competitive Indigenous
High-Tech Companies in China’.

2 Evan A. Feigenbuam, ‘Who's Behind China's High-Technology 'Revolution?’, International Security 24(1), (1999), pp. 95-126;
Xielin Liu and Steven White,”Comparing innovation systems: a framework and application to China's transitional context’,
Research Policy 30(7), (2001), pp. 1091-1114.

% 3, L. Gu, China's industrial technology: market reform and organizational change (London; New York: Routledge,1999):
Segal, Digital Dragon: High-Technology Enterprises in China; C. Huang, C. Amorim, M. Spinoglio, B. Gouveia, and A. Medina,
‘Organization, program and structure: an analysis of the Chinese innovation system policy framework’, R&D management 34(4),

(2004), pp. 367-87.
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incentives. It is against the above background that local governments everywhere in China have made an
effort to develop their local economies through the projects of high-tech parks. Due to their abundance of
local intellectual endowments, the Beijing and Shanghai municipal governments have not only developed
their own high-tech parks but also intended to utilize the elite universities and R&D institutes located in their
cities to generate the linkage of R&D and local firms in order to facilitate a so-called indigenous innovation.

The local state’s role in helping the formation of a regional system of innovation has been theorized and
intensively studied by many scholars.®* In these studies, some common elements are stressed, including the
state’s role in building a friendly environment for innovation, legal framework for intellectual property rights
protection, good infrastructure for firms to reside, comfortable living conditions for scientists and engineers,
etc. In sum, what is needed is a milieu of innovation rather than the friendly environment for production.®
Lundvall even stresses that innovation needs an environment that can generate collective learning, in which
different actors can easily communicate and share ideas with others which may generate new ideas and
innovation.*

In order to generate a milieu of innovation, the local state has a critical role to play. That is, it not only
needs to become an active actor in building good infrastructure, but also has to attract capital to reside so as to
take advantage of R&D institutes nearby. Many already have found that local states in China are very active in
promoting local economic development.**  Nevertheless, this local developmental state perspective mainly
focuses on how a local state provides necessary and almost unconditional services to businesses, for instance,

it provides specific service to returnees and foreign capital, as to attract them to invest in the localities. This

%1 Bengt-Ake Lundvall, ed, National System of Innovation: Towards a Theory of Innovation and Interactive Learning (NY:
Pinter, 1992); R. Camagni, ‘Introduction: from local 'milieu’ to innovation through cooperation networks*, in Camagni, R., ed,
Innovation networks: Spatial perspective (London: Belhaven Press, 1991), pp. 1-9; A. Saxenien, Regional advantage: Culture and
competition in Silicon Valley and Route 128. Cambridge (MA.: Harvard University Press, 1994); A. Malmberg and P. Maskell, ‘The
elusive concept of localization economies: towards a knowledge-based theory of spatial clustering’, Environment and Planning A 34,
(2002), pp. 429-449; H. Bathelt, A. Malmberg, and P. Maskell, ‘Clusters and knowledge: local buzz, global pipelines and the
process of knowledge creation’, Progress in Human Geography 28(1), pp. 31-56.

%2 Lundvall, National System of Innovation: Towards a Theory of Innovation and Interactive Learning; M. Castells, The Rise of
Network Society (London: Blackwell, 1996).

%% Lundvall, National System of Innovation: Towards a Theory of Innovation and Interactive Learning.

% 0i, ‘Fiscal Reform and the Economic Foundations of Local State Corporatism in China’; Andrew Walder, ‘Local
Governments as Industrial Firms: An Organizational Analysis of China's Transitional Economy’, American Journal of Sociology
101(22), (1995), pp. 263-301; Zweig, Internationalizing China: Domestic Interests and Global Linkage; Segal, Digital Dragon:

High-Technology Enterprises in China.
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perspective, however, has not paid too much attention to the relationship among different levels of the local
state and their role in building infrastructure so as to facilitate an innovation milieu. Our case study on both
Beijing’s ZGC and Shanghai’s Yangpu will show that the former’s institutional arrangements have

outperformed the latter in terms of creating a local innovation system.

3. Institutional changes and local state dynamism

3.1 The Beijing Case: ZGC and local state corporatism

Beijing’s ZGC is described as the most innovative region in China. There are 68 universities (including
China’s most prestigious universities, Peking and Tsinghua), 213 state-sponsored R&D institutes (including
the Chinese Academy of Science, CAS), and over 300 thousand students in Beijing. Moreover, Beijing hosts
over 36% of the honorary fellows of the CAS and Chinese Academy of Engineering. These figures all indicate
that Beijing has more abundant science and technology personnel compared to all other cities in China.
Together with the high concentration of R&D personnel and institutes in the Beijing area, ZGC has become
the most important center for technology innovation in China. Even the biggest domestic firm, Lenovo, has
established its R&D center in this area and moved its hardware production and assembly into the Suzhou and
Shenzhen areas. Currently, many of China’s most notable ICT companies, such as Baidu (55 %) and UFIDA
(FH %) can be found in this area.

ZGC originally was a marketplace that existed in the Haidian District of Beijing. The emergence of this
district was totally an historical incident rather than planned by the state.® In the early stages of economic
reform, many non-state enterprises emerged and increasingly concentrated in Beijing’s Haidian District. Most
of these enterprises were spun off from state-owned units, either from the academic institutes or the SOEs.*®
By seeing the potentiality of further development due to the high concentration of prestigious universities and
R&D institutes, in 1988, the Beijing government decided along with the central government to develop this
area as the Beijing Experimental Technology Zone. Therefore, in contrast to other areas where the

experimental zones were created by local states, ZGC was unique in that the Beijing government created the

% Segal, Digital Dragon: High-Technology Enterprises in China.

% Ibid., pp. 71.
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zone mainly in response to and after the rapid growth of non-state enterprises.

Nevertheless, while the Haidian District of ZGC emerged due to the increasing concentration of non-state
technology enterprises, there are many other local districts which are also called ZGC and were well planned
by the local states. In 1997, ZGC was expanded to three zones, including Fengtai (2'7) and Changping (&
*J%) zones, at the same time the ZGC administrative office, under the Beijing city government, was established
to oversee coordination. In the process, the zones continued to expand. Currently, there are ten ZGC zones
which are located around the Beijing municipality. These zones were created by local district governments for
the purpose of attracting capital so as to create economic growth in the name of high-tech development. These
zones, their locations, and major economic functions are described in table 1.

As zones in the ZGC have steadily increased from just Haidian to ten units, the obvious fact is that the ZGC
administrative office has had to bear the burden of coordination. On the surface, the functions of the ZGC
administrative office are similar to other administrative offices in China, including setting up the target
industries to develop, assisting firms in getting more information on financial support, bridging firms with
R&D institutes, as well as mediating talents and firms, etc. In reality, what the ZGC administrative office has
to do is to negotiate with district governments. One of these tasks has been to collaborate closely with district
governments to set up specialized zones. The district government has its own motivation to set up a special
zone for a science park, as stated above, but this has to be approved by the city government and ZGC
administrative office. Therefore, the district government must convince the city government and ZGC
administrative office that its plan can fit the level and types of technology that ZGC needs. Once these have
been approved, the district government can then establish a special office run by a semi-governmental
company to direct and manage the zone, which, in turn, is also partially monitored by the ZGC administrative
office. Since the district government has the incentive to develop the local economy, it has the motivation to
collaborate closely with the ZGC administrative office and follow its regulations.

Therefore, it is clear that the development of ZGC has been based on a similar local state corporatist
development model as Oi describes.*” The responsibilities of the city government and ZGC administrative

office are to set the required policies, to promote the ZGC label, and to attract domestic and foreign

%7 0i, “Fiscal Reform and the Economic Foundations of Local State Corporatism in China’.
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investments. The same measurements were also applied to universities.

3.2 The Shanghai Case: local state initiatives and the realization of scientific parks

Similar to Beijing and other areas, Shanghai also has created many science-based industrial parks in order
to attract foreign and domestic high-tech investments. In late 1990s, a new Yangpu project was installed, with
the intention of imitating Silicon Valley (or ZGC) to create a new science park that is located in the area where
the most prestigious universities and research institutes are based.

Yangpu is among the biggest administrative districts of Shanghai. In the 1960s, Yangpu accommodated
more than half a million workers and became the major industrial center in China. The reform of Shanghai
and the launch of the Pudong project in 1991 marked the beginning of the decline of Yangpu District. By
contrast, the traditional industries in Yangpu failed to upgrade and lost their competitive edge. In the late
1990s, Yangpu accommodated only around sixty thousand workers. The economic output of Yangpu was
among the bottom of Shanghai’s ten metropolitan districts.

The major turning point for Yangpu was another attempt by the Shanghai metropolitan government to
rebuild Yangpu as the “knowledge-based center” and “innovation hub” at the turn of the century. The idea for
transforming Yangpu is based on the design to utilize the intellectual resources of fourteen universities
(including Fudan and Tongji) and numerous research institutions located in the northern part of Yangpu. The
Yangpu district developed the concept of “tri-parties cooperation” to integrate academic institutions, high-tech
parks, and local communities. The tri-parties cooperation thus serves as the engine to boost the high-tech
developments, amenities, and urban development of Yangpu.

Given its special historical background and existing burden in urban development, Yangpu is not able to
“build” a science-based park like Zhangjiang in Shanghai’s Pudong District. However, at least at the
beginning stage, the local state still intends to take the lead in the tri-party cooperation framework. Reforming
an area as complex and burdensome as Yangpu is a tough job. The Yangpu District government thus designs a
new concept of a “Central Intelligence District, CID” to distinguish itself from the existing CBD (Central
Business District) of the Pudong District. The core of the CID is the integration of universities, high-tech

human resources, and community restructuring in the northern part of the Yangpu District. On the other hand,
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the old factory buildings along the Huangpu River is planned to be transformed into enterprise incubators and
recreation centers such as the Fishermen’s Warf.*

The first institutional establishment as the symbol of a scientific park is the birth of the Shanghai Yangpu
Technology Business Incubator, SYTBI. Instead of direct intervention from the city or district government,
SYTBI is the product of the cooperation among the Shanghai Start-Up Center of the city government, Yangpu
District government, and the Scientific Center of Fudan University. The Shanghai State Property Company
and Yangpu District government also created a joint venture, the Yangpu Knowledge Incubator Company, to
shoulder major responsibilities in the construction of a new university town in Yangpu. This district-owned
enterprise is the combination of constructors, investors, and administrators. The Office of the Leading Group
of Yangpu Knowledge-based Park is also located within the enterprise. The major task of this office is to
coordinate various sectors to facilitate the growth of the start-ups.

In contrast to the outmoded top-down thinking of “creating” a knowledge-based community, the Yangpu
government perceived the need for fostering an innovative culture in the community. In the early stage of the
tri-parties cooperation project, the Yangpu leadership indicated the adjustment of the role of the government to
one of encouragement instead of guidance. In addition to the improvement of urban infrastructure, the
improvement of the regulatory regime is also the core of perfection.

Another salient characteristic of the Yangpu case is the rising role of the district government in economic
policymaking and implementation. In contrast to the ZGC and Zhangjiang cases with strong state directives,
the district government took the initiative to push the Yangpu case forward. According to the authors’
interviews, the Yangpu District government provided the grand design to reconstruct the region and
introduced the concept of tri-party cooperation to elevate the knowledge-based economy. **Based on the
blueprint of the Yangpu project, the Shanghai metropolitan government offered related institutional support.
In addition, the Yangpu District government enjoys more autonomy in public finance. Financially speaking,
the metropolitan and district governments are in a situation of being “upside down” (f#[# dao gua). A leading

scholar in a public think tank in Shanghai indicated that the Yangpu District government has reached even

% Jiangiang Li and Qiyu Tu, Daxue Xiaoqu, keji yuanqu , gonggong shequ liandong fazhan (Cooperative development between
universities, high-tech parks, and local communities) (Shanghai: Shanghai Shekeyuan chubanshe, 2007).

% Yangpu interview, Feburary 20, 2009.
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outside the Shanghai metropolitan area to expand its influences. Recently the Yangpu District government has
reached a deal with the Yancheng City in northern Jiangsu Province. According to the deal, Yancheng City
will provide a large piece of land for start-ups from incubators in Yangpu District. This deal was solely

negotiated between Yangpu and Yancheng, and the Shanghai Metropolitan government did not intervene.

4. Universities , Institutional Innovation , and Local Development
4.1 Beijing: Alliances between top brains and business incentives

In addition to efforts of district governments to build scientific parks, universities in Beijing are granted the
right to develop and they are also interested in creating special zones for high- tech development. The
universities, following the guidelines of the Torch Program, tend to establish their own high-tech industrial
parks to generate university-firm relationships. They have their own interest and autonomy in developing a
science park. Almost every prestigious university in Beijing has its own industrial park, including the most
prestigious Peking and Tsinghua Universities. We can use Peking University as an example to see how the
university develops its industrial park. For example, according to our interviews*’, Peking University has its
own incubation center and industrial park. The former currently has 40 small firms within its campus borders,
many of which were started by professors of this university, while some of them by returnees, and the rest are
from other areas in Beijing or other localities in China. These start-up firms can stay in the incubation center
for about three years. In the incubation stage, the center helps the firms look for knowledge and technologies
in the university. In the process, the firm can also apply for the seed fund provided by the center (up to RMB
300 thousand, equivalent to USD 42 thousand, 1 USD=7 RMB) to develop and to look for further investment
from venture capitalists.

Peking University has established a science park on campus with investment that includes a five-star hotel.
Our interviewees informed us that this investment amounted to about USD 250 million and was totally funded
or borrowed from banks by the university. Many factors contribute to the university’s ability to sustain such
an enormous investment. First, it was due to the Chinese government’s ambitious policy in higher education

that sought to bring China’s elite universities up to the level of the world’s best. Some of the elite universities,

0 Beijing interview (Peking University), Aug. 10, 2009
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including Peking University, gained enormous financial support from the central government. Second, it was
also due to the fact that many top universities have their own enterprises that can generate revenue in
contributing to the universities’ financial leverage. For example, Peking University has Fangzheng (77 1F)
Electronics, while Tsinghua University has Tsinghua Unis (*£:5%) Corp. Third, it was also due to the fact that
universities in China have the flexibility to receive loans from state-owned banks to aid development. In most
cases, the state-owned banks like to loan money to universities due to the low risk of the universities’
defaulting on repayment. Therefore, the banks were not very worried about their loans potentially not being
paid back.

The university’s activities in bridging R&D and industry indeed have created some positive effects. Many
emerging firms have been created by the university’s incubation center. The university’s science park also has
hosted many global and domestic firms, both small and large. The most successful example is Tsinghua
Science Park, in which Google, IBM, Oracle and many others are located. The park, which is affiliated with
CAS, is also home to Intel and AMD. ZGC indeed has attracted many domestic and foreign firms to take up
residence; also, due to the abundance of R&D resources, many new firms have been created in this area to
take the advantage of these R&D resources.

The achievement of ZGC to become the most innovative area in China has been a process of institutional
evolution and learning. At the initial stage in the early 1980s, the area emerged spontaneously. As the state
recognized it as the most important technology zone in China, ZGC adopted a local state corporatist model in
developing high-tech industry in the process. When the existing areas were full, it also allowed other district
governments to join in the high-tech zone development game. Therefore, ZGC has transformed from only one
zone first to three, and then finally to ten zones in 2007. In addition, it is also due to the financial incentives of
district governments, universities and R&D institutes in promoting local and institutional development that
ZGC has been able to expand at such a high speed. The synergy of state policies and local states’ initiatives
has created an effect of high-tech booming in ZGC. We can use the development of the software industry,
which up until now is the most successful one in ZGC, as an example to illustrate the formation of its local
innovation system.

The core area of ZGC in developing its high-tech industry was located in Haidian District where major

73



universities and R&D institutes were located. As the ZGC science industrial park was created and universities’
science parks were built, many multinationals (MNCs) and domestic firms moved into these parks to enjoy
tax incentives and abundant human resources nearby. From the other side, firms have strong incentives to
locate (or establish operations) in ZGC. The MNCs’ motivations were to utilize the low-cost human resources
from the top universities to lower their costs and to penetrate the domestic market. One reason for this is, in
contrast to IT hardware whose production procedures can be universalized, IT software products have to
adjust to local language, special needs and customs. That is, the utilization of office and middleware software
has to be indigenized. To fulfill this demand, the MNCs have little option but to depend on local people and
local firms to expand their market share. Therefore, all the major software MNCs, such as Oracle, Sun, and
Cisco, collaborate with local firms to sell their products. It is also through this collaboration that the MNCs
have trained local engineers on related knowledge and through which knowledge diffusion has occurred.**

Secondly, those large state-own firms also have incentives to locate in ZGC due to the convenience in
consulting with top scientists in universities and R&D institutes. In general, these firms are mainly targeting at
developing embedded software to be used in IC chips or software based on alternative systems such as Linux.
According to our interviews*, although they may not be able to attract the most talented engineering
graduates from top universities, due to level of salaries, they still offer highly competitive positions when
compared to private firms. Moreover, Beijing’s city government established a semi-official association based
in the Haidian District to promote the collaboration of state-owned firms with universities to develop software
jointly. One of the most significant developments was the Changfeng (&) Open Standard Software
Platform Alliance through which the Chinese state intended to use the collective resources to develop a
Linux-based system that could compete with the Microsoft-dominated system.

Thirdly, big private-owned local firms also wanted to use the abundant human resources in Haidian District
to develop their own products. There are a number of very successful firms in ZGC that originally were key

agents for MNCs to distribute and install software products, for example, UFIDA (F§ %) was originally an

1 Zhou and Tong, ‘An innovative region in China: interaction between multinational corporations and local firms in a high-tech
cluster in Beijing’.
2 Beijing interview (manager), Nov. 21, 2008. We have conducted intensive interviews in Beijing during Nov. 2008, Aug. 2009,

and Jan. 2010. The total interviewees were about 30.
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agent for Oracle. In the Chinese market now, the high-end office software market is mainly dominated by
MNCs. The lower end, however, is dominated by local firms whose technological capabilities have largely
been learned from MNCs and from collaborating with local scientists. For instance, the most innovative local
Enterprise Resource Planning firm UFIDA learned extensively from MNCs (mainly Oracle) in its formative
stages and then began to develop its own office software that was targeted at enterprises in smaller cities or
smaller enterprises in big cities. Since UFIDA was able to enter the market where MNCs were not operating
or instead had chosen to ignore, it then began to take off and recently has become the biggest ERP software
firm in China. In the process, UFIDA has collaborated with university professors to develop and improve new
products, and in recent years it has begun to enter into the higher-end market with the intention of confronting
MNCs head on in big cities.

The transformation of ZGC has largely reflected the historical transition of China’ innovation system since
the early years of reform. The development of the software industry in ZGC has shown that the geographical
proximity between firms and R&D institutes indeed is convenient for firms to look for scientific advice. The
R&D institutes in ZGC have also played a role in nurturing new small scientific firms. Those factors, together
with local states’ endeavor to promote their local economies, have helped the formation of a local innovation

system.

4.2 Shanghai: reinforcing entrepreneur universities and the “ Tongji Model”

As the preceding analyses on ZGC demonstrate, higher educational and research institutions play key roles
in facilitating institutional innovation and change. The “tri-party cooperation” is more than the creation of
interface mechanisms between university and industry such as a liaison or transfer office to assist existing
firms or create new ones. Most fundamentally, the faculty of universities view their research and teaching in a
new light, looking to contribute to technology transfers and firm-formation as well as to the education of
students and advancement of knowledge.*®

Similar to ZGC, the anchor university of Yangpu has played a key role in promoting the emergence of

start-ups through university-owned incubators. Fudan University, for example, hosts the national scientific

* Henry Etzkowitz and Chunyan Zhou, ‘Regional Innovation Initiator: The Entrepreneurial University in Various Triple Helix

Models’, paper presented at Triple Helix VI Conference, hosted by National University of Singapore, Singapore, 16-18 May 2007.
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parks and incubators located in Yangpu District. Tianchen, one of the Fudan-incubated companies, has
successfully promoted itself as the leading firm in anti-counterfeiting and other related fields. Companies like
Tianchen have used Fudan as a label to upgrade their status as high-tech companies. However, the major task
of Fudan is to foster these start-ups and transform them into “normal” instead of “university-owned”
enterprises.** Normally the Yangpu District government holds 20% percent of these university-based
scientific parks. These university parks co-exist with other district-owned parks such as the Wujiaochang
High-Tech Park. The major administrators of the latter are also former faculty members of universities within
the Yangpu District. In other words, the 15 universities of Yangpu have provided ample human resources to
connect the academics and new start-ups in the region.

However, there exists a gap between the “ideal type” of university-led knowledge-based economy and the
current situation in China. As the analysis on ZGC shows, China is strong in the basic research areas.
However, only about ten percent of its research outputs are transferred into industrial products with market
values. Moreover, most of the Chinese universities establish links only with big enterprise groups. Small and
medium-sized firms are excluded from such limited alliances. Universities in Yangpu District have begun to
undertake the task of integrating with the local communities by spreading knowledge. Since 2006, prominent
professors from Fudan and Tongji have established contacts with the local communities by organizing forums
in the general fields of natural and social sciences. Topics of these forums include issues within the domains
of environmental protection, international affairs, urban management, general physics, and bioscience. These
prominent professors have also visited local elementary schools and high schools to give talks. This extension
education is a common practice of the universities in the West. However, a closer interaction with the local
communities is still a new phenomenon in China at the current stage.

Our field researches and interviews demonstrate that the Tongji experience has far-reaching effects for
developing a knowledge-based economy in the region.* The cluster of design houses around the Tongji
campus was not “invented” by the university or the district government. Compared with its more prestigious

neighbor, Fudan University, Tongji does not boast the large-scale affiliated enterprises and incubators. The

* Ronghua Wang, ed, Shanghai yangpuqu chanye fazhan yu minsheng wenti diaoyan baogao (Shanghai: Shanghai Academy of
Social Sciences, 2008), Chapter 8.

** Intensive field researches in Tongji University area were conducted in August , 2009 and January , 2011.
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design cluster is purely bottom-up and grassroots oriented. The surrounding area gradually creates the
spill-over effects to attract small firms from other areas. The regional amenities and culture of sharing still
need a period of time to grow. However, the nascent atmosphere of a breeding ground of innovation has
gradually emerged.

In contrast to the ZGC model of IT-oriented incubation, Yangpu has attempted multiple forms of fostering
innovation and new industries. For instance, Tongji University identifies itself as the “Silicon Valley of
Design” in China. Tongji also emphasizes its strength in the fields of urban planning and architectural design.
In the beginning stages of Yangpu’s development about eight years ago, Tongji professors and graduate
students established numerous small-sized design houses along Chihfeng Street outside the Tongji campus
near Wujiaochang. The mushrooming of such small companies created autonomous, bottom-up dynamics of
cluster formation in the region. The university and district government will intervene after the formation of a
design cluster. For instance, Tongji University recently purchased a big piece of land along neighboring streets
and attempted to transform it into a world-class design center for automobiles. After the realization of the
Chihfeng street experience, Tongji University has selected urban planning, environmental protection, and

industrial design as their three pillars of a university-supported incubator.

In the case of rejuvenating the Tongji University and surrounding areas, Management Committee of
Yangpu High Tech Park (MCYHTP)MCYHTP coordinated with the district government to transfer the
abandoned bus station on the Siping road into a creative and innovation complex for the school of design. The
alliance between Yangpu and Tongji even negotiated with the Shanghai Metropolitan Government about the
location of exits of subway lines. The new exit is now just outside the Tonji Square, with steps away from the
creative and innovation complex. Another case of Tongji circle of Knowledge is the renovation and
transformation of the existing city-owned design houses into a complex of Tongji Science Park. This project
also accommodates the Shanghai International Design Center designed by famous Japanese architect Tadao

Ando.

Tongji Knowledge Circle provides a vivid case of combining district development and science park
development. The formation of the cluster of design is more or less an unexpected result of the real estate

investment. During our interviews and field researches in Tongji University, we noticed that the most
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successful incubator on the Guokang road adjacent to the Tongji campus was originally used as a commercial
residential house for sale. Due to its design as small apartment units, small and medium sized design
companies found its convenience and gradually formed a cluster within the apartment building. Hudong
Science Park, located on the Chifeng road in the southern rim of Tongji campus, is now one of the most
successful design clusters in the area. Siping Street Office of Yangpu formed a strategic alliance with the state
owned Fishing and Machine Research Institute to develop the old courtyard and transfer it into office building.
Because of its closeness to the Tongji University, the commercial building gathered more than 50 design
companies. The district government then undertook the improvement and renovation of Chifeng street areas.

A design cluster finally emerged after 2005.

5. Coping with Institutional weakness in supporting innovation

Both Zhongguancun and Yangpu are facing institutional constraints to enhance and deepen innovation. This
relates to the following institutional constellations that generate the fragmentation of R&D systems and
de-linkage of R&D institutes and firms. These institutional weakness could be analyzed by the following

dimensions:

5.1 Institutional embeddedness of the Chinese system.

The two local cases discussed in this article are embedded in the existing institutional arrangements of
China as a whole. As ZGC has evolved to become a local innovation system, it nevertheless has its own
weaknesses. For instance, the university-firm collaborations mainly occur in transferring existing knowledge
rather than generating new knowledge through mutual collaboration and co-development. As Liu and White
stressed, the Chinese tapping of foreign sources has focused more on embodied and codified technology
(instruments and equipment, drawings and software, production lines) rather than intangible assets.*® This is
because ZGC, in contrast with Silicon Valley and Hsinchu Science Industrial Park in Taiwan, lacks a friendly

institutional environment in which favorable conditions for networking and deep technological learning can

* Liu and White,”Comparing innovation systems: a framework and application to China's transitional context’, pp. 1103.
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develop.

The Chinese national innovation system induces competition rather than collaboration between R&D
institutes and industrial firms due to the fact that most R&D funding up until recently has been supplied
mainly by state agencies.*” Although there is a tendency for the state to encourage in-house R&D at the firm
level, the major funding for R&D still comes mainly from the government’s budget. In this case,
state-sponsored R&D institutes, universities and firms that are applying for funding are largely overlapping,
which, in consequence, results in competitive rather than collaborative relationships between R&D institutes
and firms.

Furthermore, the R&D institutes tend to conduct research that is not directly related to the needs of the
industry.”® The state-sponsored R&D institutes are targeting frontier technologies or basic research, however,
what the local firms need are not these frontier technologies but the mid-level technologies which can support
them to compete in the market. As a consequence, as our interviews*® show, managers of local firms indicate
that the local R&D institutes can only provide them information and consulting functions rather than R&D
collaboration. The purpose of local universities to them is essentially for supplying them cheap and good

graduates, not product development.®

5.2 Bureaucratic hurdles to link universities with innovational mechanism
In additional to the lack of cooperation between major research institutions and firms, the universities
themselves fail to play the role as a bridge to integrate regional innovation interests with research capacities.
Such constraints are rooted in the bureaucratic culture and hierarchies in Chinese universities. The case of
Yanpu demonstrates such puzzles. The university, the scientific park, and the district government have their

separate calculations of interest. Policy supports to the innovation business are still limited to the “hardware”

" bid., pp. 1091-1114; Cong Cao, ‘Technological development challenges in Chinese industry’, in Elspeth Thompson and Jon
Sigurdson, eds, China's science and technology sector and the forces of globalization (Hackensack, N.J.: World Scientific Pub,
2008)

* bid. ; X. L. Liu and N. Lundin, ‘Toward a Market-based Open Innovation System of China’, paper presented at Orebro
University and Research Institute of Industrial Economics (10 September 2010), available at
http://unpanl.un.org/intradoc/groups/public/documents/APCITY/UNPAN027030.pdf.

* Beijing inverview (manager), Nov. 19, 2008.

%0 Zhou, ‘Synchronizing Export Orientation with Import Substitution: Creating Competitive Indigenous High-Tech Companies in
China’.
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construction in the Yangpu District.

Our interviews show that among the three parties of interaction, the district government is still the most
active.”® In theory, Yangpu is home to “four bigs”—big enterprises, big universities, big hospitals, and big
research institutions. These “big” institutional settings provide rich resources and human power to buttress
Yangpu’s economic development. In practice, however, these “bigs” have their own administrative affiliations
with the central government. They operate according to “national” instead of local interests.®* In other words,
they are “enclaves” instead of integrative components of Yangpu. The “spill-over” effects from these
institutions to local economy are therefore limited.

In practice, “localization” is not high on the agenda of prestigious universities like Fudan. There exists a
huge gap of capacities, resources, and enthusiasm between major universities and the Yangpu District
government. In addition, universities like Fudan enjoys a prestigious status under the Ministry of Education at
the central level. Yangpu is a metropolitan district, and the status of the leader of Yangpu is equivalent to the
“bureau” level in China’s bureaucracy. However, Fudan recognizes themselves in the “central” instead of
local level. They even focus on their status as a “global university” or “top university in China.”

The top-down decision making process at the highest level within the knowledge-based networks may
encounter distortion during the process of implementation at the grassroots level. Silicon Valley grew up from
the incentives of engineering schools and individual departments at Stanford University to transform basic
research projects into innovative spirits. In the case of Yangpu, decisions from the top leadership of the
universities could guide the general direction, but fail to provide enough incentives for individual departments
and research faculty to descend from the ivory tower.

In brief, the district government is indeed in urgent need to utilize the alliances of innovation to upgrade
and rebuild the outdated city landscape and infrastructure. According to the preceding analyses, the
universities have visible and invisible walls to isolate themselves from the other two parties. Practically
speaking, a substantial “scientific park” does not exist in Yangpu District. The district government has to cope
with numerous small- and medium-sized enterprises (SMEs), MNCs, and development complexes like KIC.

In the case of Yangpu, the scientific park is an abstract entity, not a concrete one. Moreover, the Yangpu

%1 Yangpu interview, August 13, 2009.

52 Jiangiang Li and Qiyu Tu, Daxue Xiaoqu, keji yuanqu , gonggong shequ liandong fazhan, p. 148.
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District government is short of providing substantial financial support to these SMEs. Large construction
projects are supported by the Shanghai Metropolitan government. The linkage between the district
government and enterprises becomes ambiguous. The three parties have separate institutional constraints.

Ideas and calculations of these three parties are also different.

5.3 Culture factors of Institutional innovation in ZGC and YP

Our study also finds out that the innovation system in China seems to have the feature of low levels of trust
and show little interests in building local networks. This can be shown in ZGC’s innovation system. The
interest of MNCs in setting up R&D centers in this area is to recruit the most talented people without an
interest in networking with local firms. The universities and research institutes are interested in applying for
grants out of the state’s science budget and have little interest in building local industrial networks. Moreover,
the local firms are more interested in seeking opportunities to expand their market share in this booming
economy rather than to cooperate with other firms to deepen their technological capability. As Zhou shows in
her field research, “When we asked the manager of a Chinese hardware company about the company's
partnership with other Chinese firms, the immediate response was blunt: ZGC firms do not cooperate with one
another.”>® Our field research in ZGC shows similar findings. Zhou attributes this lack of networking among
local firms to the institutional roots of Danwei (E&i7) mentality, or so-called ’big and complete' or ’small and
complete’ systems.> We suggest instead that it is also due to the legacy of the socialist system that generates
distrust among people on the one hand, and the high competition among firms due to their similar level of
technologies which engenders horizontal competition rather than collaboration on the other.

The problem of low-trust society also influences the innovation mechanism in Yangpu. However, the case
of Yangpu reflects the emerging culture of social networks between SMEs and second-tier universities.
Instead of the traditional style of strong intervention by central and local states in providing preferential
treatments, the Yangpu District relies on more flexible social networks to attract start-ups and local firms.

During our field researches, employees of Wujiaochang Science Park (WSP) indicated that the major focus of

53 Y. Zhou, “The making of an innovative region from a centrally planned economy: institutional evolution in Zhongguancun
Science Park in Beijing’, Environment and Planning A 37, (2005), pp.1127.

> 1bid., pp. 1128.
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their networks is embedded in the existing social capital with SMEs. Some of these smaller firms have prior
connections with university faculties and alumni. The general manager of WSP, for example, was a professor
at Shanghai Ocean University. Adopting a relatively low profile, the WSP and local Yangpu cadres have
developed a network of co-existence to develop new connections with SMEs. Currently, within the two

humble buildings of WSP, about 1000 small firms have developed their bases for further expansion.

5.4 Urban development as the core of institutional innovation of local states

Both ZGC and YP are undertaking dual tasks of institutional innovation and urban district reconstruction
and development. In some aspects, these two tasks may have conflicts of interest. Similar to other rapidly
developing regions in China, the leaders of the local state in ZGC put economic growth in the area as their
major political mission in order to enhance their future political career prospects. In an urban area such as the
Haidian and Fengtai Districts, the real estate sector naturally becomes the major target for promoting
economic development. The urban restructuring of the area and the emergence of blocks of high-rises indicate
the booming economy, which in turn becomes the basis for the local state to persuade MNCs to locate R&D
centers in the area. The strategy has been very successful indeed. However, the downside of this rapid
development of the real estate sector in recent years is that it has pushed up the rent costs to a level that is not
conducive to the start-ups or smaller firms’ survival in this area. According to our interviews®, many smaller
start-ups have already moved out from this expensive area and sought cheaper places on the outskirts of the
city in order to survive. The local state’s pro-growth strategy has greatly improved the image of this area. This,
however, is a strategy that pursues short-term growth at the expense of long-term innovation investment.*®

The culture factor and the learning curve are two important components for a new model of innovation to
emerge. Since Deng Xiaoping’s southern tour in the early 1990s, Shanghai has accumulated experiences in the
manufacturing industries and transformed the Yangtze River Delta region into the “world’s factory.” District
governments in Shanghai have learned how to attract foreign direct investment to boost manufacturing

capacities in the region. Local governments are also adept at building development zones and technology

> Beijing interview (manager), Nov. 15, 2008
% J. H. Wang, ‘Divergent routes from catching up toward innovation: South Korea and Taiwan compared’, The Journal of

Development Studies 43 (6), (2007), pp.1084-1104.
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parks to host foreign as well as domestic enterprises. However, promoting a knowledge-based economy is a
novel idea for most of the district governments in Shanghai. Most of the local districts in Shanghai have
launched their programs of “innovative industries” and adopted attractive slogans like “modern service
industries.” However, they only copy the experiences from the manufacturing sectors and try to apply them to
the service sector. District governments endeavor to “rebuild” facilities for innovation and in so doing, raise
the prices of the real estate market. As the district governments get rich and apartment buildings become more

luxurious, the goal of becoming an innovation hub becomes more remote.

6. Conclusion

The cases of Beijing and Shanghai provide two contrasting models of innovation developments in China.
Zhongguancun, the hub of China’s IT software industry, is characterized by the interaction among the
administrative office, elite universities, and clusters of IT companies. Although the ZGC administrative office
has limited power to intervene and control university-based science parks, these parks nevertheless have
created the “cluster effect” that is buttressed by the geographical adjacency of IT firms and China’s top
research units. Our research also indicates that due to the overlapping fund sources and the missing linkages
between basic research and applied sciences, ZGC is handicapped by the lack of trust among firms. Such
institutional weakness is worsened by the fact that local leaders put economic development ahead of
innovation as their top priority to protect their political futures.

In contrast, the development of Shanghai’s Yangpu District provides another case of attempts at creating a
local innovation system in China. We argue that the Yangpu case symbolizes a hybrid model of reforming the
innovation system. Similar to ZGC, major universities operate their own science parks in the district. However,
the Yangpu District government promotes actively in the formation of a “tri-parties cooperation” among
university campuses, scientific parks, and local communities. The district government even established its
own scientific parks and incubators to facilitate the transition to a knowledge-based economy. Nonetheless,
while we have witnessed a prestigious university like Fudan’s endeavoring for building national-level labs and
incubators, other leading universities such as Tongji also helping to breed small and medium-sized indigenous

design houses, the institutional barriers between district government and universities are still too huge to bring
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them together to form an active innovation system. Instead of promoting the combination of homegrown IT
firms and MNCs as we have observed in ZGC, the Yangpu District government until recently has better
performed in building infrastructure and real estate sector than in creating networks among universities, firms
and R&D activities together. There are huge institutional hurdles to be overcome (table 2)

*k

Table 2 is here

In contrast to the traditional approaches of treating the city government as a whole, our research relegates
the level of analyses and focus on urban districts of China’s two centrally administered metropolitan areas.
Our research also finds that capacities and autonomy of the ZGC of Beijing and Yangpu District of Shanghai
differ in various aspects, but both regions are struggling to upgrade the real estate market and enhance
economic development. The “high tech cluster” provides a useful instrument or label to achieve goals other
than innovation and R&D. Elite universities are regarded as engines for network formation, but visible and
invisible walls of Chinese universities discount efforts to foster a university-centered innovation hub. Last but
not least, the innovation cultures of mutual trust, sharing, and tolerance are absent in the two regions under
study. In this sense, capacities of urban districts to promote innovation and institutional change reach their
limits. Removing these institutional constraints requires continuous efforts of social engineering and political
maneuvering. Bottom-up dynamics of major metropolitan areas and top-down political will of institutional

changes collectively shape the future path of China’s development of innovation industries.

Table 1. Economic zones of ZGC

year zone district specialization

1988 | Haidian Park Haidian ICT, all high-tech types

1991 | Fengtai Park Fengtai headquarters

1991 | Changping Park Changping All types including biotechnology
1997 | Electronic Town Chaoyang Electronics and others

1997 | Yizhuang Park Daxing Manufacturing for all types

1999 | Desheng Park West City Cultural creativity

2006 | Yonghe Park East City Cultural creativity
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2006 | Daxing CBP Daxing Biotechnology, pharmaceutical
2006 | Tongzhou Park Tongzhou Electro-optical industry and others
2007 | Shijingshan Park Shijingshan Media and Cultural creativity industry

*Sources: ZGC administrative office web, http://www.zhongguancun.gov.cn/

Table 2: Comparison of ZGC and Yangpu’s innovation system

ZGC, Beijing Yangpu, Shanghai

The major promoter

District governments, then city and | District government
central state

Inter-firm relations Increase limited
Relationship between universities, Incubation, consultation, and Incubation, consultation, and
R&D institution and firms science parks science parks
Government Vertical guidance by ZGC Mainly by district government
administrative authority with little authority on
universities and R&D institutes
Appearance Strong performance in attracting Weak in terms of luring

high-tech firms and leading to the | high-tech industry, but shows
booming of real estate sector strong performance in urban
re-development

Local innovation system

Stronger Weaker
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Abstract

The development of high-tech industrial parks (HTIPs) has become a salient phenomenon in China’s
economic and urban development. Current studies regarding the development of HTIPs tend to focus either on
the active role of the local government or on the consequences of technological innovation that those parks
may have brought about. Very few studies have paid attention to the intrinsic relationship between the process
of space production in building HTIPs and the effect on urban development. To fill this theoretical gap, this
paper considers developing HTIPs as a territorial project through which both central and local states seek to
promote economic growth by reorganizing their territories so as to facilitate capital accumulation based on
high-tech industries. We use Beijing’s Zhongguancun and Shanghai’s Yangpu areas as examples to show the
active role played by district governments in promoting and using the HTIP symbol to develop the designated
land. In the end, due to the quick tax-generating potentiality, the construction of HTIPs has given rise to
property-led projects which district governments are much more enthusiastic in pursuing. The property-led
development projects paradoxically, as we argue, may have generated some negative effects on the promotion

of high-tech development, which especially shows in the case of Yangpu district.
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1. Introduction

During the past two decades, high-tech industrial parks (HTIPs) have increasingly been promoted as
growth engines in various cities in China to facilitate regional and urban development as well as generate
technological innovation. Large areas of urban and rural lands have been developed and redeveloped to
support the dream of becoming high tech nodes in the global technological production networks. Among them,
Beijing’s Zhongguancun (ZGC) science park was the earliest (1988) and has been regarded as the most
ambitious project that might not only have been able to attract a huge amount of foreign investment but also to
generate indigenous innovation due to the abundant human resources in the city. Shanghai and other cities
have followed suit.

Indeed, the Chinese state in the late 1980s had installed two very important reform programs to
rejuvenate the aged R&D system in China, the first one being the 863 plan (1986) and the other the Torch
Program (1988). The former aimed to pool resources and scientists together wherever possible to serve as a
bridge and to keep up with international high-technology development in several high technologies. The latter,
by contrast, was intended to learn the experiences and successes of Silicon Valley in order to build China’s
technopoles so as to revitalize China’s traditional industries, and also promote the creation of new and
high-technology enterprises (Wang et al., 1998; Zhou, 2005; Segal, 2003). It was in such circumstances that
ZGC was designated as China’s first HTIP in 1988. By 1993, 52 nationally recognized zones existed
throughout the country, covering 28 of the 31 provinces, autonomous regions and centrally-administered
municipalities. These HTIPs soon became the growth poles in each region, especially in the cities, and thus
high tech industrialization has become intertwined with high rise urbanization, especially in the two major
world cities in China, namely, Beijing and Shanghai.

We regard the creation and re-creation of HTIPs in China in general, and in Beijing and Shanghai in
particular, as a process of space production in which spatial transformation concurs with China’s pursuit of
modernity through the strategy of territorialization. In this respect, as Harvey argues, modernity entails the
conquest of space, the tearing down of all spatial barriers, and the ultimate ‘annihilation of space through
time’ (Harvey, 1989:205). Thus, the central state wants to open its territory to global capital so as to attract

foreign investments and to demand the most updated technologies. The municipal governments in turn want
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to reorganize urban space through the strategy of building new HTIPs so as to pursue rapid capital
accumulation and technological innovation. Finally, the district governments are able to use the high-tech
banner to attract capital investment, especially in the real estate sector. The High Tech Park has become a
representation of progress which is hoped to bring high value-added economic activities to the locality and
ultimately contribute to the district governments’ revenue. Ultimately, the HTIP has become a territory that
has become fused with various forces contesting for its formation and space production.

Existing studies on China’s development of HTIPs are mainly focused on two issues: the first approach
emphasizes the role of the local state in building HTIPs and promoting local economic development (i.e.,
Segal, 2003; Hsing, 1998; Zweig, 2002; Wang and Lee, 2007), whereas the second stresses the importance of
cluster effects in generating technological innovation and shaping the local innovation system (Zhou, 2005,
2008; Zhou and Tong, 2003 Wu, 2007). Very few studies, however, have paid attention to the intrinsic
relationship between the process of space production in building HTIPs and the effect on urban development.
To fill this theoretical gap in the literature, this paper regards developing HTIPs as a territorial project through
which both central and local states seek to promote economic growth by reorganizing the spatial structure in
their territories so as to facilitate capital accumulation based on high-tech industries.

We use Beijing’s ZG and Shanghai’s Yangpu area as examples to show how district governments in both
cities have actively promoted the construction of HTIPs and have used them as symbols to develop the
designated land. In the end, due to the quick tax-generating potential, the construction of HTIPs has given
rise to property-led projects, if not replacing high-tech development, which district governments are much
more enthusiastic in pursuing. The property-led development projects, we argue, may have created
unexpectedly negative effects that have affected the promotion of high-tech development, which especially

shows in the case of Yangpu district.

2, High-tech industrial parks as territorial projects
Urban development has been experiencing a great transformation in the age of globalization. In a world
of fast information flows, cities and regions are regarded as being more flexible in terms of adapting to rapidly

changing conditions in markets and technology than are national governments. Technopoles, of which HTIPs
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are a representative form, have been planned and installed everywhere to promote knowledge learning and
creativity in order to generate both national and regional wealth. Technopoles here are defined as cities or
regions that ‘contain significant institutions of a quasi-public or nonprofit type, such as universities or
research institutes, and which are specifically implanted there in order to help in the generation of new
information’ (Castells and Hall, 1994:1). In order to build technopoles, cities or regional governments have
to create conditions for firms to reside, negotiate with multinationals for them to stay and foster conditions to
nurture small venture firms. In other words, an innovation milieu that involves favorable conditions for social,
economic, institutional and cultural environments that may create a synergy effect for knowledge creation has
to be implanted (Castells and Hall, 1994:9; Camagni, 1991). The development of Silicon Valley has become
an embryonic model for the rest of the world to imitate.

To create an innovation milieu is in fact not only a project for spatial reorganization, but is also an
image-making venture that is central to market competition for investment. In order to create a new space for
innovation, leaders of a city government become entrepreneurs that engage in reorganizing the city’s physical
space as part of a global campaign to attract both foreign and domestic firms. Thus, technopoles are also space
projects that involve creative destruction whereby certain old historical spaces are destroyed and new spaces
are created for building an environment for knowledge creation. Urban entrepreneurialism becomes the
political and social representation of the current stage of city and regional competition (Harvey, 1989).

According to Harvey (1989), capitalist accumulation can only continually accelerate temporally and
spatially. It is based on both an immobile configuration of territory and socially constructed institutions that
enable capital circulation. Therefore, each successful round of capital accumulation has been built upon the
existing socially produced infrastructures that facilitate the accelerated circulation of capital through space.
Harvey’s perspective on the historical and spatial dimension of capital accumulation can better be described
by Massey’s (1984) view that emphasizes the sedimentation of historical layers of a local area. Massey argues
that each local area contains not only one form of economic structure; instead, it is a product of long and
varied histories. Some forms of organization die away, while some still linger on and continue to have
influence over new rounds of development. Therefore, when viewed from this perspective, ‘the structure of

local economies can be seen as a product of the combination of ‘layers’ of the successive imposition over
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years of new rounds of investment, new forms of activity’ (Massey, 1984:114).

In the globalization stage, the central and local states’ efforts in strengthening the economy’s
competitiveness reflect a multi-scalar reconfiguration of the territory (Brenner, 1999; Jessop, 2002). For the
central state, globalization conditions have facilitated the loosening of domestic regulations in favor of the
imperatives of capitalist accumulation. The competitive state has emerged to create a friendly investment
environment in order to keep the economy innovative and competitive (ibid). This re-articulation of the
global with the local is an attempt to create a new spatio-temporal fix for managing the local economy to meet
the globalization demand through which the valorization of capital can be progressing on a much more
globalized scale toward a knowledge-based economy.

For city managers, current urban governance has become much more oriented toward the provision of a
‘good business climate’ through which all sorts of construction are embarked on to lure capital into the local
territory. Although there are no clear recipes to determine which types of plan will be successful in bringing
new investments, city governments are forced to adopt approaches that increase the amount of fixed local
infrastructural investments to attract mobile global capital. Space reconstructions and various image-making
programs are undertaken to promote the city’s competitiveness. A new growth machine, which especially
contains the real estate sector, is formed to promote the city’s rejuvenation and re-orientation (Logan and
Malotch, 1987; Wu, 2002; Jessop and Sum, 2000).

To sum up, space is not merely a physical container within which capitalist development unfolds. It
involves social and political elements that ultimately shape the ways in which the economy is developed. By
encountering the increasingly globalized world, the state, local government and related actors are continually
constructing, deconstructing, and reconstructing the historically specific areas through which multi-scalar
territorialization has proceeded to facilitate capitalist accumulation and innovation (Brenner, 1999:42).

China in this specific historical era has focused much on using the HTIP strategy to develop its economy
and to enable its technology to catch up with the advanced countries (Ge, 1999; Wu, 2002; Zheng, 2010). As
can be imagined, due to each city’s history and various types of heritage, city governments have different
capacities and ways of building HTIPs. As will be shown, Beijing’s and Shanghai’s district governments have

fully utilized the HTIP strategy to develop their economies and to upgrade their development level. In the
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process, not only have the city spaces been transformed, but the city’s territorial organizations have also been
altered to fit the demands of capital accumulation on a global scale. The production of space in the high-tech
industry in the end has been transformed into the space of production leading to the booming of the real estate

sector. The details are discussed in the sections that follow.

3. Beijing’s ZGC - Silicon Valley is everywhere in the City

Beijing’s ZGC is described as the most innovative region in China (Segal, 2003; Zhou, 2005, 2008). The
achievement of ZGC has been an accumulated and evolutionary process of institutional reforms. At the initial
stage of the reform in the early 1980s, the area emerged spontaneously due to the increasing emergence and
concentration of non-state-owned enterprises in Haidian district where Tsinghua University, Peking University
and the Chinese Academy of Sciences (CAS) were located. As the state recognized the potential it had to
imitate Silicon Valley in the U.S., because of its high concentration of prestigious universities and R&D

institutes®’, ZGC was granted the status of an experimental zone for its development.

3.1 ZGC as a technopole project — The central state’s policy

During the earlier stage of China’s economic reform, the central state undertook various incremental
approaches to reform the stagnant economy. One of them was the fiscal reform that unleashed the material
incentives for local officials to promote their local economies (Oi, 1992, 1995). The second was the reform of
the science and technology (S&T) policy that encouraged local government to establish HTIP in order to
promote foreign investment.

China’s fiscal reforms in the early 1990s clearly redefined the localities’ share of the tax revenues and
granted them the rights to a fiscal surplus, or residual. In 1994, China experienced a fundamental fiscal
decentralization reform called the tax assignment system reform, which included central-local revenue sharing
on a more transparent, objective basis. Local government was granted the power to generate extra-budget
revenue besides the fixed ratio of tax. For example, according to the regulation of the state, 60% of land taxes

belonged to local government, while the remaining 40% belonged to the central state. However, among the

> There are 68 universities (including China’s most prestigious universities, Peking and Tsinghua), 213 state-sponsored

R&D institutes (including the Chinese Academy of Sciences, CAS), and over 300 thousand students in Beijing (ZGCAO, 2008).
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40% of the taxes, 35% were to be reimbursed to local government. Therefore local government had a strong
incentive to lend the land to developers, because as much as 95% of the income generated by leasing the land
would return to the pockets of the local government (Zheng, 2010:93). This financial decentralization led to
the emergence of ‘local state corporatism’ (Oi, 1992, 1995), through which local officials routinely
manipulated regulations to allow enterprises to receive the maximum tax advantages and pushed local
economic development to the point of sometimes even disregarding national objectives (Segal, 2003; Zweig,
2002).

The unleashing of the local government’s drive for economic development was also related to the policy
of developing the Economic Technology Development Zone (ETDZ). Local governments used tax incentives
or subsidies to attract foreign capital into the zones to create economic growth. These zones needed to be
approved and regulated by the central state (the Ministry of Commerce), or by higher levels of government.
The HTIP was one of the special types of development zones which was promoted and administered by the
Ministry of Science and Technology (MOST) in the central state through the Torch Plan which was initiated in
1988. By studying the success of the development of Silicon Valley, the Chinese government wanted to use
the Torch Plan to promote high-tech parks in the country so as to create environments conducive to the
development of high-tech industries by combining research with production activities. In 1988 the central
government decided to develop Beijing’s Haidian district as the “Silicon Valley of China” and called it the
Beijing Experimental Technology Zone (BEZ). This was the first high-tech zone recognized by the central
state.

In the initial stage of BEZ’s development, the main administrative office that was responsible for the
management of the zone was established under the Haidian district government. In the process, because of the
inclusion of other parts of the city into BEZ, a new administrative office was set up under the city government
in 1997 to perform the coordination work among the districts; whereas the zones in the various districts were
still managed mainly by their own district governments. In 1999, the central state approved the city’s
application to reform the administration and to rename BEZ as ZGC. A new administrative office was set
under the city mayor, called the ZGC administrative office, which had an advisory committee consisting of

members such as the City Mayor, Minister of Science and Technology, Minster of Education, Deputy
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President of the Academy of Sciences, the Deputy Mayor and some university presidents (ZGCAO, 2008).
The central state determined to establish ZGC as one of the most innovative regions in the world.

ZGC has developed rapidly since its inception in the late 1980s and has included even more zones
developed by different district governments as part of it. Over the years, the development of the ZGC has
created an agglomeration effect for the high-tech industries, especially the IT industry. It gathered over 13,000
firms in the zones in 2006, including Legend, Stone, Fangzheng, and MNCs such as Lucent, HP, Ericsson,
Hitachi, Siemens, etc. (2008, Annual report of ZGC). In 2009, the State Council supported Beijing
government’s proposal to re-create ZGC as a National Innovation Demonstration Zone so as to speed up

innovation and to create world class enterprises.

3.2 ZGC as the city government’s territorial project

Differing from HTIPs in other places, such as Taiwan’s Hsinchu HTIP, in which case the park was
originally located in a rural agricultural area that was much easier to clean up for development, Beijing’s BEZ
was initially located in an established city district. The initial plan of BEZ in the earlier stage was to develop
100 acres in Haidian district to host high-tech enterprises; however, because of the concentration of buildings
in this area, the lands that were able to be developed covered only 10 acres. In the meantime, both the
Changping county and Fengtai district governments were eagerly applying to Beijing city for new ETDZs in
their jurisprudence in order to boost their local economies. These two districts were finally included as part of
BEZ in 1991 as the Beijing city government and the central state decided to expand the development area of
BEZ in order to provide the needed lands for hosting incoming enterprises, especially for manufacturing
activities that were not suited to locations in the inner city.

As BEZ became a symbol of high-tech development that was able to generate economic growth, many
other district governments also began to apply to be included in BEZ. The district governments of Beijing city
were eagerly applying to become part of the booming high-tech industry after 1999 when BEZ was renamed
ZGC. Therefore, ZGC thereafter continued to expand. Currently, there are ten zones under the ZGC banner
which are located in various unconnected localities within the Beijing municipality. For example, Fengtai

zone is located in the southwestern area of the city, Beijing’s Economic and Technology zone is located in the
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eastern end of the city known as Yizhung, and Changping zone is located in the northwestern end of the city.
In 2006 the state council finalized the ZGC development plan with a total development area of 232.52 KM?,
of which 131.84 KM? was located in the inner city and the remaining 100.68 KM? consisted of new land for
development that was mainly located in rural areas (ZGCAO, 2008). These zones, their locations, and their

major economic functions are described in Table 1 below.

Table 1: Economic zones of ZGC

Year | Zone District Specialization

1988 | Haidian zone Haidian ICT, all high-tech types

1991 | Fengtai Zone Fengtai Headquarters

1991 | Changping Zone Changping All types, including biotechnology
1997 | Electronic Town Chaoyang Electronics and others

1997 | Yizhuang Zone Daxing Manufacturing for all types

1999 | Desheng Zone West City Cultural creativity

2006 | Yonghe Zone East City Cultural creativity

2006 | Daxing CBP Daxing Biotechnology, pharmaceutical
2006 | Tongzhou Zone Tongzhou Electro-optical industry and others
2007 | Shijingshan Zone Shijingshan Media and cultural creativity industry

Sources: ZGC administrative office web, http://www.zhongguancun.gov.cn/

The development of Beijing’s ZGC also has a lot to do with science parks established by universities and
R&D institutes. These institutes, following the guidelines of the Torch Program and supported by MOST and
the Ministry of Education, tended to establish their own parks to generate university-firm relationships. The
earliest university’s HTIP was established by Peking University in 1992, and then Tsinghua University and
other institutes followed suit. Now Beijing has 10 university HTIPs.

The universities’ HTIPs indeed have created some smaller firms by their incubation centers and have

hosted many global and domestic firms, both small and large. One of the most successful university HTIPs is
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Tsinghua’s. It is located in the center of Haidian district, using 25 acres of campus land that have been
redeveloped into an area that is inhabited by many high-rise office buildings, including a 5-star hotel. Due to
the university’s reputation as China’s MIT and its good location, this HTIP has attracted many well-known
enterprises such as Google, Sun, P&G, NEC and Tsinghua University enterprises such as Tsinghua Unis Corp.
to locate there.

ZGC has indeed attracted many domestic and foreign firms to take up residence, especially in the
Haidian district, due to the abundance of R&D resources and generous tax incentives provided by those
HTIPs and universities’ science parks. It has become the most innovative HTIP in China. Currently, not only
many renowned MNCs have established their headquarters in China there, but also many of China’s most
notable ICT companies, such as Lenovo, Baidu and UFIDA can be found in this area (Zhou, 2008; Leng and
Wang, 2012).

Despite its success in terms of developing high-tech industries, ZGC has become filled with many
glamorous buildings and famous MNCs. ZGC thus signifies riches and fame for the district which in turn has
driven district governments and universities to join the high-tech and speculative game. One of our informants
said very clearly, ‘once the ZGC label is used, the price of the real estate jumps’ (Interview data). This echoes
what He and Wu (2009) observe in Shanghai, where district governments have a strong incentive and high
degree of discretion in land development to pursue instant returns and visible achievements, ‘of which
property-led redevelopment is the most common form’ (p.298). This property-led redevelopment project,
combining the label ZGC, can be best illustrated in the Fengtai district’s “Headquarter Economy Project” as

discussed next.

3.3 ZGC as a form of representation — Fengtai’ s Headquarter Economy

The Fengtai zone was established by the Fengtai district government in 1991 and was included in BEZ
in 1994. It is located in the southwest corner of Beijing city where 5km?of the land is allocated to BEZ. The
motivation behind developing this area into ZGC was mainly due to the efforts of the district government in
promoting this area’s economic development. Owing to its historical legacy, the southwest end of Beijing city

was described as one of the poorest areas, just as the statement ‘“The East is rich, the West is prestigious, the
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North is poor, and the South is despicable’ sums it up. The competition among districts drove local
governments to use the special economic zone approach to stimulate the economy to grow.

The first stage of the development of Fengtai zone was initiated in 1992 when many local lands were
converted for either industrial or residential use. However, after the lands had been developed, within a period
of a few years, due to the rising rents, most manufacturing activities moved to Hebei province or to the
outskirts of Beijing city and the industrial lands were once again converted into office buildings. In the
second stage of Fengtai zone’s development that started in 2002, the district government thus gave up
developing manufacturing land, due to the failed attempts in the former stage, and instead stressed the
importance of office buildings. At this stage, the district government collaborated with a British company
(Daofeng® Co. which actually was a company led by an overseas Chinese) to develop this area into a
so-called *Advanced Business Park’. However, it might have been due to this term having a too obvious
connotation of real estate development that it was later changed by the Fengtai district government to
‘Headquarter Economy’. The business park consisted of over 500 office buildings, thousands of apartment
buildings, a 6-star hotel, and other related recreational facilities and shopping centers. The whole park was
obviously a huge property-led project that intended to use the ZGC label to promote local economic
development.

The district government worked very closely with this Daofeng company to clean the land, paved the
road, and solved many related administrative barriers in order that this “‘Headquarter Economy’ could proceed
smoothly. All the expenses of those works were met by the district government and the company devoted very
few resources at this stage®. Even more interesting was the fact that the district government granted the
Daofeng Company the manufacturing land, whereupon the company developed this area into luxurious
residential and office buildings and generated enormous profits from the price differences. Moreover, the
Fengtai district government granted the Daofeng company to right to use ZGC’s tax incentives to attract firms

to locate themselves in the park, including tax exemption for the first three years of investment, and reduced

*8 According to a news report, not even one reporter has ever found the headquarters of this company in the UK. Neither can
anyone find the details of this company. The authors of this paper also tried to find this company’s details from the Web, but we are
not able to find any such details and were not even able to be sure what its name was in English from the Web.

% Data adapted from http://www1.ce.cn/cysc/fdc/fc/201009/19/t20100919_20505782.shtml, Accessed on September 19, 2010.
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the tax rate from the fourth to the sixth year to 7.5% annually. In addition, it also granted the privilege of
paying half of the utility fees, and granted residence permits to professionals from other provinces, etc.

The example of the Fengtai zone clearly shows how the district government used the ZGC label to
develop the real estate sector in the name of an HTIP. The real content of Fengtai zone is in fact company
headquarters that have little relationship with the high-tech industries®®. Currently, the Headquarter Economy
has attracted many companies to locate themselves there. Most of them had been Beijing-based state-owned
companies, some were big state-owned companies from other provinces, and only a very few were MNCs
(Zheng, 2010:150). As a result, the originally very small Daofeng Company became a giant real estate

developer® in the process and the district government gained a huge amount of revenue.

3.4 ZGC as a contesting space

As has been shown above, HTIP has been regarded by different levels of the state in China as promoting
both local economic development and technological innovation. ZGC in Haidian district, due to the
concentration of R&D institutes and the state’s support, achieved a successful increase in high-tech industries,
especially in the IT sector, and then the ZGC label was expanded to other districts. Now ZGC has become a
real estate label that has sometimes outpaced the value of developing high-technology industries. This is
because technology learning and innovation need time to be nurtured, while the real estate sector can by
contrast generate an immediate capital return for both investor and local government.

The booming of the real estate sector, however, has had its downside in terms of the development of
technology, because it has pushed up the rental costs to a level that is not conducive to the start-ups’ or smaller
firms’ survival in the Haidian area in recent years. Many smaller start-ups have already moved out from the
expensive area in Haidian district and sought cheaper places on the outskirts of the city in order to survive
(Interview data). The booming of the real estate sector in ZGC has in fact created an economy that is
favorable to large firms and actually stifles the spirit of entrepreneurism which brought about ZGC in the first

place.

8 Data adapted from http://www1.ce.cn/cysc/fdc/fc/201009/13/t20100913_20501044.shtml, Accessed on September 13, 2010.
81 Chen, Haibao, "Revealing the Secrecy of the Headquarter Economy” (Zongbu jidi jiemi), China’s Real Estate Newspaper

[ January 25, 2007 ] http://blog.linkshop.com.cn/u/chb2323/archives/2007/89070.html, Accessed on August 14, 2011.
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4. Shanghai’s Yangpu— Transferring the old industrial space

Shanghai demonstrates a different case to Beijing’s ZGC. The rebirth of Shanghai began with the Pudong
redevelopment project after Deng Xiaoping’s southern tour in 1992. Integrated with the Pudong project to
construct Shanghai’s service and financial center, the Zhangjiang HTIP was developed to promote new fields
of manufacturing and design, such as IT, semi-conductors, and biotechnology. A more recent attempt to
imitate the HTIP development method but adopt a bottom-up approach to rejuvenate urban space is the
Yangpu case. In contrast to ZGC’s nurturing of new none-state-owned enterprises based on the IT industry,
the Yangpu case demonstrates the district government’s efforts to renovate and upgrade the heavy and old
industries, such as steel, embedded in the old urban center. However, similar to ZGC, the Yangpu district

government fully utilized the HTIP banner to re-territorialize its urban space.

4.1 Yangpu as a fresh model of space reproduction

The start of the new Yangpu project began with the launch of the “Guideline of the Yangpu Knowledge
Innovation District” document released in 2004. In this guideline, the Shanghai metropolitan administration
reconfirmed its policy to integrate three development elements in this district: university campuses, high-tech
parks, and local communities. It was dubbed the “tri-party cooperation”.®? After less than a decade of
development, the new project of rejuvenating Yangpu did not stop at “breeding” or “building” a high-tech
center. It had a much more comprehensive goal of urban redevelopment and space utilization. The master
design could be realized by Yangpu’s project of establishing the developmental framework of “one center, one
city, one river, three quarters”. According to the design, one center refers to the sub-urban center of the
Wujiaochang-Jiangwan area, and consists of the Central Intelligence District, southern business center, and
knowledge innovation center; one city refers to the new Jiangwan township; one river refers to the creative
and cultural center on the north bank of Huangpu river; three quarters refer to the Fudan-Tongji university
science zone, Dalian-Kongjiang road’s modern service zone, and modern textile industry clusters along the
Huangpu river. The urban renovation project was implemented by branding the old area with a

knowledge-based economy. As demonstrated in the example of ZGC, the Yangpu case also provided proof of

82 For a more detailed analysis on institutional innovation and tri-party interaction, please refer to T. K. Leng and J. H. Wang, 2012.
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the active participation of the entrepreneurial-oriented local government. It reflected the important factors of
territorial formation and space adjustment in the process of rebuilding a fresh Yangpu. Table 2 lists the

university science parks in Yangpu and their specialties.

Table 2. Specialties of University Science and Technology Parks in Yangpu District

Item1 /% ltem2 /% Iltem3 /% ltem4 /% Iltem5 /%
Fudan Scientific IT/ Electronics | Consultation Bio-Medicine
Park 45% Services 17% 8%
Tongji Scientific Architectural IT/ Electronics | Consultation Bio-Medicine
Park design 46% 22% Services 17% | 2%
Yangpu IT/ Electronics | Creative Machinery & | Bio-Medicine | Environ.
Technology 40.9% Industries 17% | Electricity 12% Protection
Innovation Center 13.2% 9.6%
Shanghai Institute | Manufacturing | Technology Commercial
of Technology Industries 24.8% Facility 2.6%
Scientific Park 64.1%
Shanghai Ocean Aguatic Creative Machinery & | Construction
University Products 58.3% | Industries Electricity 4.2%
Scientific Park 12.5% 8.3%
Shanghai Technology Consultation Culture
Intellectual 50% Services 27% communication
Property Park 13%
Shanghai Technology Finance 31.4%
University of 42.8%
Finance and
Economics

Source: Revised from Wang (2008), p. 148

Among the various actors of urban development and space rejuvenation, the district government of
Yangpu played the key role in leading and coordinating. Being in charge of the distribution of urban land, the
district government shouldered the task of land replacement, reservation, and capital accumulation. The
establishment of the Yangpu Knowledge Innovation Region was a major vehicle for “branding” the old
district with new content. Our interviews with local residents in Yangpu indicated that in the early stage of

Shanghai’s development in the 1990s, Yangpu was totally neglected. Even the public transportation system of
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urban overpass did not provide access to the Yangpu district. Yangpu was more or less isolated from the
booming urban service sectors in Puxi and Pudong. This situation did not accord with Yangpu’s potential as an
area where major universities were located. Well-known universities such as Fudan and Tongji also suffered
from an outdated urban district infrastructure. These universities thus established visible and invisible walls to

separate themselves from the surrounding decaying environment.

4.2 Yangpu’s HTIP branding strategy

The Yangpu experience provides an illuminating case that shows how a local government engages in
space production in entrepreneurial ways. As Jane Zheng indicates, local governments have demonstrated a
clear “entrepreneurial state” characteristic in their manner of pursuing both local urban growth and their own
economic profits. The culture and innovation industry has been a powerful new tool in generating revenues
(Zheng, 2010:143). In other words, cultural and creative industries provide fresh “labels” for the local state to
ally with various actors, such as land developer and foreign capital, to boost the real estate market in
particular and urban development in general.

In 1996, Shanghai established the Center for Land Development, which was to function as a land bank
for the city. The land bank would purchase land-use rights, negotiate a profit-sharing plan with current users,
and put the land parcels in a reserve for resale on the market in open-land auctions or through public tender. A
successful land bank could help municipal governments centralize land supplies and coordinate land
management and planning (Hsing, 2010:48). In the case of Yangpu, the main body of land banking has been
the Yangpu Land Development Center (YLDC), under the direct supervision of the Housing and Land
Management Bureau of Yangpu district. YLDC regained state-owned lands under the urban development plan,
and put them into reserve. In the process of Yangpu’s transition toward a knowledge-based region, YLDC
has played a pivotal role in promoting the transformation of the territory through land use policies. YLDC
controls most of the industrial lands which occupy 17.6% of the total land of Yangpu. YLDC has also
established cooperative ties with the Management Committee of Yangpu High Tech Park (MCYHTP) in
utilizing newly acquired land. The major function of such ties is to link policies of land use with the purposes

of industrial upgrading and service enhancing.
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Through the process of institutional linkages and branding, the Yangpu district government has
successfully transferred many industrial lands into both service and commercial usages. According to 2010
statistics, the growth rate of Yangpu’s service sector reached 76.5%, while the knowledge-related service
business grew by 23%. ® Tax revenue rose from 3.5 billion in 2003 to 10 billion in 2008. As to the
disposable finance of the district government, it increased from 1.6 billion in 2002 to 7 billion in 2008 (Chen,
2009:5).

This transformation process has indeed brought about lucrative economic benefits to the district
government. In addition to the transformation of the university region and surrounding areas, the new
Jiangwan Town in the north and new creative and business district in the east have become the new focus of
development. For instance, the last case of land bidding in 2010 reflected the ambition of the Shanghai 17"
Cotton Textile Company to transfer the idle factory house on the northern bank of the Huangpu River into a
fashion and creative center. Such efforts have been promoted collectively by the textile company and the
Yangpu district government.

The University City project promoted by the Yangpu district government is another illuminating case.
Different from other University City projects like Songjiang University city, the Yangpu project did not start
the construction from scratch. The issue of land cleaning, road construction, and resettlement are crucial
challenges to policy-makers and developers. According to various estimations, the total investment amount of
the Yangpu University City for land use has reached 100 billion Yuan (Wan, 2004:94). The rise of the real
estate market in Yangpu has been significant since the release of the “knowledge Yangpu™ project®.

Almost all the actors involved in the Yangpu project have served as engines of land development in the
region, especially from the universities located in this area. For instance, Tongji Technology, a Tongji
University holding company, established Tongji Real Estate Management Corporation (TREMC). Under
TREMC, there are more than 14 branch companies engaging in various land development projects. These
projects in the Yangpu district include Tongji Square, containing four-star hotels, restaurants, and shops

outside the main gate of Tongji University. Other projects include residential housing units under the brand

8 http://www.cqch.com/cbnews/instant/20110-1-08/800765.html. Accessed on April 11, 2011.
% 1n June 2007, a piece of land in the New Jiangwan Township reached the price of 12,509 Yuan per square meter. The price was

6,677 Yuan 7 months earlier. http://news.sina.com.cn/c/2007-07-04/093113372324.shtml, accessed on April 10, 2011.
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name of Tongji in surrounding areas.

4.3 The district government and real estate market

The Yangpu district government itself also controls several real estate related development companies.
For instance, companies like Weibaixin and Xinyangpu mainly undertake the business of developing
residential housing areas. Even the Yangpu Knowledge Innovation Investment Company is engaged in
various fields of real estate development, including hotels, restaurants, and other recreational facilities (Chen
and Yu, 2005, p. 57).

As the former party secretary of Yangpu Du Jiahao argued, knowledge-based clusters are closely related
to the improvement of the investment environment in Yangpu. The new attempt to establish a fresh image of
Yangpu has provided opportunities for developers to promote real estate markets. College parks around Fudan,
Tongji and other famous universities, along with green lands of Huangxing Park, provide amenities for better
living in the region. The Wujiaochang business district and New Jiangwan Township project will also enhance
the urban function and livability in Yangpu. Together with the relocation projects to move 4 million old
housing units and reconstruct 4.35 million square meters of land, the Yangpu project is a social engineering
project that requests the participation of all the parties involved.®

Expansion of the land used by the universities has become a major strategy for the Yangpu district
government to promote new brands of a university and knowledge-based Science Park. The Yangpu district
government released lands around major universities for the purpose of university high-tech parks and new
branch campuses. The lands of university campuses in Yangpu have been expanded from 4.2 km? to 6.54 km?.
For instance, Fudan has been expanded from 1,600 acres to 4,000 acres, and Tongji has been expanded from
1,500 to 2500 acres, respectively. The Yangpu district government has certain shares of the stock in most of
the university-affiliated scientific parks. Our interviews show that in the case of Fudan Scientific Park, the
district government relocated the existing residents and sold the land to Fudan at very low price. Due to the
recent booming of the Wujiaochang area, the market price of the real estate of Fudan Scientific Park has been

soaring.

% Data adapted from http://news.eastday.com/epublish/gb/paper224/1/class022400001/hwz778163.htm, accessed on April 10,

2011.
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The district government has also actively renovated the area surrounding Wujiaochang, and has

promoted it as the Knowledge and Innovation Community (KIC). Wujiaochang, located in the heart of

Yangpu district, was an outdated urban commercial center surrounded by major universities and public
facilities. Since the very beginning, the reconstruction of the Wujiaochang project has not merely been a
Research Park project. The main investment and development body of CID is Yangpu Knowledge Innovation
Investment Company (YKIIC). The Yangpu district government holds 75% of its stock, while the Shanghai
Metropolitan Administration holds the remaining 25%. YKIIC later formed a joint venture with Qiaoguang
Corporation which is an affiliated company of the Sui-On group of Hong Kong. Qiaoguang holds 70% of the
stock of the new Shanghai Yangpu CID Development Corporation. The YKIIC is in charge of the tasks of
relocation, land procurement, and pubic administration. The Hong Kong counterpart undertakes the tasks of
financial management, business operation and planning (Wang and Tian, 2008:53-55). This partnership is
similar to the Xintiandi project in the urban center of Shanghai. The major difference with Wujiaochang is the
“branding” of a knowledge-intensive center within a university town. The current price of housing in the CID
is about 4,000 Yuan per square meter, or 50% higher than the average prices of surrounding areas.

The KIC project is a typical case of the collaboration between the district government and private
companies. During the field trip, the authors found out that the main concern of the local government in the
KIC project was to attract private investments to reconstruct the old district. Located in the Wujiaochang
district of northern Shanghai, the KIC is surrounded by around fourteen universities, including the prestigious
Fudan and Tongji universities. The goal of KIC is to utilize the attractiveness of major universities, and
transfer the old Wujiaochang circular area into a service hub. The KIC thus serves as a mediator between the
universities, district development, and the private enterprises. During our interviews in the Wujiaochang
area, one senior manager of KIC indicated that the idea of reconstructing the Wujiaochang area is promoted
and implemented mainly by the Yangpu district administration. It is totally different from the Zhangjiang
model in Pudong in the 1990s.

In brief, the northern Yangpu area, with KIC as the core, has gradually been transferred into a

multi-functional business district. The “scientific park” is embedded within a reconstructed auxiliary urban

1% Data adapted from http://sd.zhaoshang-sh.com/zsdt/133550822.html, accessed on April 5, 2011
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center. In addition to the Wujiaochang—Fudan area, the Yangpu district administration has also signed
agreements with Tongji University to promote the “Tongji Knowledge Economic Circle.” Located in the south
of Wujiaochang district, the focus of such a new initiative is to promote new service clusters such as
architecture, environmental protection, machinery, and other related business pertinent to Tongji’s specialties
(Leng and Wang, 2012).

Both Yangpu and ZGC, as demonstrated in the previous sections, are attempting to use symbols and
labels of high-tech development to boost urban development. In terms of high-tech clustering, Yangpu has
achieved a certain degree of success as demonstrated by the Wujiaochang project. Since 2006, Wujiaochang
and the surrounding areas have formed clusters of IT and service-oriented domestic as well as multi-national
corporations. However, such achievements have been accompanied by space re-production and branding of
HTIP. Transferring space and combining it with new brands of high-tech zones have become rational
decisions of Yangpu leaders to pack major urban areas with an integrated package of scientific parks.

The intervention of the real estate developers, however, creates a dilemma in promoting talent flows and
a knowledge-based economy. Under the branding of major universities and knowledge innovation centers, the
prices of housing and office spaces have escalated. Start-ups and even research faculties can no longer afford
to live in the neighboring areas. In other words, the original idea of knowledge-intensive clusters was
distorted due to the commercial and real estate development of the region. Scholars and experts have also
raised sharp criticisms, arguing that many scientific parks have already become real estate parks. From this
aspect, both ZGC and Yangpu are facing a similar dilemma of urban development and technological

innovation.

5, Discussion and Conclusion

This paper regards developing an HTIP as a territorial project through which both central and local states
seek to promote economic growth by reorganizing the spatial structure in their territories so as to facilitate
capital accumulation. In this territorialization process, the central state, the municipal government and
especially the district government have played important roles in reshaping the landscape of each city for the

purpose of economic upgrading. Differing from other property-led development projects in China, this HTIP
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plan has involved not only local states and developers but also universities and R&D institutes that have
collaborated together to develop the territories in the name of high-tech development and knowledge
innovation. Thus the planned areas, regardless of whether they are agricultural or established urban
settlements, have had to be reshaped for hosting foreign and domestic firms or for office buildings. It is in
this process that territorial places have been transformed into globalized spaces where capital has been able to
move more freely to engage into manufacturing and commercial activities.

Indeed, if we compare the development of HTIPs in ZGC and Yangpu, there are more similarities than
differences. Beijing’s ZGC and Shanghai’s Yangpu cases show that district governments have played an
important role in enabling their localities to become part of the booming high-tech or knowledge creation
zones in China. By observing the success of Haidian district in promoting economic growth through HTIPs,
the Fengtai district government in Beijing has followed suit to uphold the Headquarter Economy in affiliating
it with the label ZGC. Similarly, in following the success of the former cases, the Yangpu district
government has also taken advantage of the concentration of universities in its area and used the HTIP label to
regenerate its economy. Innovation centers and high-tech parks have thus become banners for district
governments to promote the construction of office buildings and lure commercial activities into the area. In
the process, the real estate sector, along with the construction of HTIPs, has brought about the growth of the
local economy.

The main differences that enable us to differentiate Yangpu from ZGC are factors of timing and the effect
of HTIP. As regards the timing issue, it is obvious that Yangpu learned from the former success stories of the
district governments of ZGC. Yangpu was discriminated against in Shanghai’s ambitious Pudong project
before 2000. Thanks to the institutional reform in the 1990s that gave district governments the power to
develop their local economies, the Yangpu district government was able to utilize the HTIP banner to develop
the local economy. This was very different from ZGC where the city and central states had supported its
development at the initial stage.

Secondly, with regard to the social and economic effects, the development of ZGC combined
technological innovation more fully with the booming of the real estate sector than did the development of

Yangpu. ZGC'’s development has been an evolutionary process through which various district governments in
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Beijing have been able to learn from the successful economic growth of the Haidian district by way of
establishing an HTIP. Nevertheless, while the Haidian district has been a dynamic region in terms of
technological innovation (Zhou, 2005, 2008), the followers have not necessarily been able to perform the
same level of technological development. Indeed, the Yangpu case is simply an example of a district
government intending to develop the local economy by using the HTIP label. Until recently, the development
of the real estate sector has been much more successful than that of technological innovation. Most of the
technological development in Shanghai has still been concentrated in Zhangjiang as opposed to in Yangpu, in
which Wujiaochang KIC has looked more like a property-led project than a real innovation center.

Currently, the HTIP label is an attractive commodity and a label that can be sold. An interesting
development in China now is that the ZGC label has been extended beyond the territory of Beijing city.
Currently, the ZGC administrative office has worked with the Hebei and Liaoning provincial and Tianjin city
governments to create more ZGC zones in those places in order to generate economic value based on the label
and to enhance technological development in those places®’. ZGC as China’s Silicon Valley has now become a
symbol in campaigning for economic development all over the country. Shanghai’s district governments have
also established their affiliated HTIPs in other provinces to promote economic development. The HTIP label
has become a fictive commodity that can be sold and extended to the rest of China to lure district governments
to join the high-tech and innovation game.

However, there are dark sides of the dazzling HTIP phenomenon. First, the booming of the real estate
market has created an environment in which it is difficult for SMEs to survive. This is because the district
governments have been more interested in luring MNCs or big companies’ headquarters to inhabit the zones,
and the rents and prices of the land have been escalating so that small venture firms have been forced to
escape from the city centers where the universities and R&D institutes are concentrated. This in turn has
enhanced the image of the HTIP as creating good business environments rather than constructing innovation
milieus. Second, the re-settlement of the inhabitants in the planned areas has often created resentment on the
part of the local population towards the zones because the district governments’ compensation fees were too

low for local people to survive. As shown in the Fengtai case, many local people are still living in slums

¢ Data adapted from http://report.gianlong.com/33378/2011/03/05/1060@6694853.htm, accessed on March 5, 2011.
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where the lands were planned but have not yet been developed.

Indeed, HTIP has become a branding competition. However, as we have shown, this branding game has
been favorable to the property-led development of urbanization. As long as the branding of the HTIP,
regardless of whether it is ZGC or the Headquarter Economy, can effectively generate successful economic
growth for the local economy, space will be produced and reorganized along with the property-led

development approach in China in the foreseeable future.
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STATE RE-SCALING AND REGIONAL DEVELOPMENT: THE CASE OF

SEOUL AND DAEDEOK IN SOUTH KOREA
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Abstract

This paper aims to explore how Korea state rescales Seoul and Daedeok. We investigate at both national
and local scales, and analyze the impact of domestic political struggle on state rescaling efforts against
globalization, such as rise of China and emergence of innovative-oriented bio-technology industry. The results
are that Korean state can still manipulate space by gradually supporting local state in building local-specific
“institutional thickness”, instead of developmental state way. However, (1) the timing of such changing role of
state; and (2) relationship of central and local governments, are different for Seoul and Daedeok, respectively.
As a result, the regional advantages, accumulated from the varying “institutional thickness” and degree of

local-global linkage, lead to increasingly polarized development.

Key words: State, Globalization, Re-scaling, Seoul, Daedeok
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SR U B X A B SR B ERT TG 2 AV PR (Piere, 2005) 5 {H55751A] - BZ A (Il IESE 208 (Weiss,
2003) » FESESTAR b AR R R S i 1 TR LIRS S - A L B4R Ry & - &
5 TR BUNFI R BRALEE TR % U BRI NE LA AR » U5 | AT B B AR S AT Al %
BT A e A TR (Kangnam) & (8 3 B 73 (Teheran valley) (Bae et al., 2006) - [E41 BT SR HAY" 8
T2 #4487 | (Digital media valley)#2 " JIEZE 7+, (Guro digital valley)s 185 - i EEE 4GRS S AR A1 18
%% DIEEE I LA E ERISIEIRRE - KIS R b S LR T U B S i
SEEF (Yusuf and Nabeshima, 2006) - #0 T EAVEE T-HrAl 3% - SRR —F DL EVEE - MIEAR
EFE T RUSHY L& - R b Rt aG B 0y & it - MU T ra & B EL 2 B REE B 70 TAV4E4E (Park,
2008) » HA » RIS 22 AR TR - HIVRIAISS BIRY 2 89 RE il SR ARS8 AR - MERe T
e W 3¢ 5y P e i R Y BR T P 155 e 2 (Park, 2008)
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57T » IR EREAREI G o ST B B A S RSB (Kang, 2006; Bae and
Sellers, 2007) » LT £ 5.0 (mayor-center) B R £ I T80 “E s R - B B AE I AR 257 -
i - REEE ORI 21 HHCHER TS o AT IR DT 6 4RI S SERS (Chogro) G AR
B RESEE (CBD) » R & T AT o 8 T 2 1 R ER LT BHT5 T - BRI T
¥~ BERRUDKENEAME « Frd TR RS - 40 EE T AESRATE 9 T8t » DUMHE4 5k
(B35 5 (Paquin, 2001)™ -

T o EUEA T BT S HE— BN AR £ Byt LRI B B3R (B4 A 5 B o i
sy 15 B TS ST AR T 122 (TR 22, 2002; Sohn and Kenney, 2007) » (R » {F {4 T 32055 » 4L
A B R BB T O (L R R E P SEAL » TIBS AR it B B R e i T SIS ST MR - s » BRI
BB DAV R B T T S R S 4% R R AR BSR TR £ ~ NS LAY A SR rh L o DURBUR
ERPHIFRAEH, o ISR SRS RSB EROEEEGE T - iR A A IR s -

3. HIRAIFTPEEL

Fe FR BURF A E TS P B AYUES - B8 E iz R R Ry | AR Ibad g (logistics) Huy 4 (Kim, 2001) - 1
[ e Ry BB AR [T A& £ (Choi, 2005) - 2000 SREEIZR I A R &R T BUIEAIRE
{ZJ1(Inchon)sgr i ~ {Z)IPE I U EE R ILIE BRI LIRS 35 - SRAE 2002 £ 4 F > BRIEE
FENLR T AICEERgsE L0 ) (Northeast Asian Business Hub) » £ [0 5 90 211 F S ECRE T () 1115655
(Park, 2005) - &5y 1 FEMT=BRIL - FIREEIRAVE RIELE AT » 5 & REAAAT ) [ & OFE A 2

BRI AR 5 S R A B o S A R EE FSE 7H » B EAR 4R R E0Z (2002 A7 & 758 ) o 1) BREGHT 5 H
FF(neo-liberalism)VEBER - HAIEBELH I IERL - B BUG 5 E/NERIB R E MY AT 58
P - ek TR E EFRE | (economic free zones)f i ABAHREAZ - IX AR BEAREAR ~ R T SR
TAERERRE - W5 PMVEEALC)HBREOR SRR ER - DEBATBUT S E R " sRILEp s
HARE] - i - BNERVEREAS 1SR E 55 LIa%k - ERMEERETEEDGE - SN EREFEEST
REFHA - BT RN — S L E R - AR E R RIS - KR EHZE T
B FE L -

TR AR PO S UL T M 2002 R TR EEREE > PO IEESEAETA B N SRR S R R B - AR At
+=(Choe, 2005) -
120



AR SEFHRTTE @ BEZE T AT K& T » Hen & Blte T (LAY (narratives) — M3 2 75 RS
G~ WIS ECETE - Bildaw a4 YR Y I - IS BB B AVERIS TR R ER ~ BE YA
T ~ B B A U2 i S AT T (Y #41] (Choi et al., 1999; Yusuf and Nabeshima, 2006; Wang et al., 2009) -
RN AR EREGET - BR AT HORES > HE 2R R AN E & T R e R E s A R B
% (bio-clusters) ; Hrft » EEHE - IUBUR E M1 Ry £ B4 YR H 2 a4 (bio-hub) - bAh - EPRHE AEE
BRI Ry = b N 2R T IR e (Weiss, 2003) 5 HF- TR RS HE A TG HR T EL & e 2 LA A
PREEE » [T 4G T R EG RATE (Wong, 2004)™ o 48 BLEE R AR PR B S 21U B (2 AE 2 B3R -
HRE EZETEEN (R E LAl &, 2000) -

i o EERRH R BRI AT - BAAE B ARERTEE - WE A R A KSR KBRS S B
BISEELGH S5 %E(Wong, 2004; Wang et al., 2009) - {EZ A Fdfrdetit G & - {0B s - BEE bR
BE YR A A T A ML RIBOE ) - SRR B ISR (Bhskaisk S1) -
Tt E R3S e BIFE 55 B iRy > A2 LG A a2 A EIR] SKALERMI S A < it
AR E AR S NESE L B ILE AR - TR B R BRALA R ZER RIS IR - T A S5 R fr i 2
Ve B R Y BREE (FDAVTE LB s 7 (R sl U it S 5, 2006)  JREI » RIS ARIR B HE &
B ~ B PN A Y A BT P R T AR B B2 A » [T 2 1 1B B B A P e Y 2R Y45 3 (Wang et al,
2009) -

B2 TEREREEIA > EREAESUERI RS - H2 B —REREM BT o LaFE
Pleiit - AR R EIaEEN S TTEIENDLE - BEE HEER S — a2 M2 HE (Park,
2005) ; 55— EHH| 2004 Ryl HERTERAVESE (SR B LIS 0D S R S R RS
{EPR R LT (Yusuf and Nabeshima, 2006) @ 55 = » R [EFY Sl AL S - I RaRE 2 B
HKHVE BN AE V) A BR L AT (Yeung, 2006) - JE:FE B A S 1 A S IO F 22 T B S SO SR P e
e 4 A AP (Yusuf and Nabeshima, 2006) © AH¥fH - JA IR P ELK & & AN B RO GS A SC B (B A4 48
FALIESMERE o Bl BRI A& SR E) - NIt - M REE T2 ERbbaYEE R - MBI FH<E
WAL E HZEfE EREDE - &0 Bt & B (Brenner, 1999; Macleod, 2001) J5 [ JE—% -

TORED S (1) BEEFEESEEEREAE | BB IR  BHARESBITEEST/IMEE  (2) BEREUEOSETE
PERIERR > FE L TG KT 5 R iCR R OB E B R A S S A BT A R0 > FHBREGE LB/ N -
™ 2009 4 8 S E R AN AT bio-hub SEYE] % (vice director) ©
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(=) 4%
1 TEERE

R 2 3 e R B R I E BR A4 (196 1-1978) WS Y 22 1Y) {(EMAEIK I3 TR Rl ER R %
KRR (Daedeok Science Town, DST) (Sung, and Plein, 1997) - {i &2 71 & 15 rEFR (R B SS
(Lee, 2001) = R » B Ry BEFE A R Ry R BT 8 — ARSI B o > Ll i
AR T — B R 2 BB FRE © 7N G SO MNEBUEHT R - AHBUEIISLE
T (BHSECER S2) P o MR ENE A NEENE LS R 0 AERE RIS B ERGEAR S -

{i¢ 1973 FEEUN IR 400F 30 EYRERChAE R R 5] 1992 4F 11 H K{ERHEEE T %8
sa A IR SRR E R R B PR > (RIEREIRITEUAZE ) (Daedeok Science Town
Administration Law)#g{fi - 1992 - AR E2EEN EEELUE ~ F - SR 2T 5T
B > ANEOPIH IR AR R R AT E (KAIST) ~ 8138 a9t (Korean Electronic and Telecommunication
Research Institute, ETRI)%%% > FAERFIRHZCHAE A = B B 8 T M504 (Samsung Heavy Industries
Research Institute) » A£2 75 1H A & EF AEE(Chungnam National University)Zs 3 FiA£2 (Shin, 2001) -

B2 Wers S AR EAY R 6= Ak = G A B+ & 4845 (Yusuf et al., 2003: 239) ; fiil
BRSNS BB R EERY - IR & A S 3R (Park,2004) - B RIE A /DB
HERY > (HRPERE AR R S 2 G = T8 - SUES (IMRIMERE - HiZtbpiiain s eryni 22
F o R E AN SUREEIR - IRAR A M ET A g (Bhskist S2) - 48 (FrgRk
TERESENAENZEE - 5 LESRABERERN "TREE - EASNMETE - EE
RSN E ) -

2. TRTHLMEE

I E G DR @ B 5 - BT i - R E A AT o JRI - e AR TR(EPEE:
HYEETF-ZESE » QORI F BRI & B M R B e BREGE R T &) - me A B I TR E A K - BiInfE
s e e HI 2 (Kim, 1997; Mathew and Cho, 2000) - {H42: > 7£F#&@ A5 iT CDMA(code division
multiple access) Il [E] » mEER A BRI TE ST B N R BT A4 N - G & da KRR E & n LA
JEAEARAYEEE - BIRFE > A FHREENE 5= » MRERIE FHRRR A LIFAHE - (HEETE P e

" 2009 4 8 H Fipk A @R & A (director)
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SRR - DRI B (F 8 P i e B €1 > 2o A PP IS e R B TSR (ETRI) -
LS R4S M s AR R BURHRGE TR A 8 - B2 S P CDMA £t 5E Bl=E 55 % 51 48 (Qualcomm)
G > HUS BRSSO (Choung et al., 2006; Lee, 2007) ©

TERNYE4% HAE T > B ERT s bt & E O Es » I FIHSHEE R K st e B 5y
> B AP il iR T Fagt M (Lee, 2007) - 5 2 » BR EENEPT Rl 2 ER— A RO E 5
A AH BRI < IRV ER 4% - — I 2] > FE i B i R TEIE B T aib T e he - $R A T
By AR MR AR & ke Fy 22 R &5 (Poon et al., 2006) » 5t H. » AHIAH PRSI T
A=Ay LS (Shin, 2000, 2001) > — AL E A S EHLE LT -

B2 @ ERNEZSIFEEYNN - KEREED A E R ARG G - $EAE @
FEE ML E R & 0F - (EX0LERS (R EE: - TIE DRSS N EE - Ha bt
BRI R A R A TR (Yusuf et al., 2003: 239; Sohn and Kenney, 2007) - 4} »
BHFEELRCEE R - L7 S BYRRRS » Hops AR PR ORI E A M s 5 (Sawng and Kim, 2007) « #8152 » K
TEHIBF et A — i Rl S RV & > 2R B an IE BTS840 BB 2 N E M AR B 175
Ak e FELEFE 1% - BIZR A EEE L H R E S - A F F &85 (Choung et al., 2006) -

B2 KRIERIEEEE TR Fehe S — SR 5 R BT B IR - (B ERS (s = S
KA SRS Ry SIS e A e - i HAE COMA RAGTE 2 1% - RIENTS TR A
B LA REHHY A R A R R4 (Bh3kECER S2) o SUR BT Bl AN 3% ~ &
Z B PRAY AT - R R T E A S B A Iy H AR AR -

3. HIEREETIEEL

REFRER » RITEEJTHEAE 2000 FHFE w2 MBRFR L » FEEENEIE RIS TR
8%, (Daedeok valley, DDV) = ZAfT] » 2003 A #4848 F 1% - EBEEEE R SRR EY—
BIATERI 2 E I - EECAMTTI R - BB R et a Bl st - fgrpgeht 2004 105558
i CRFERTFE ) (Daedeok R&D Special Zone)iAZE » — 5 HIMECR AR 857 6 n &5 th R FHEAYSZ
FHERE 2 EEENES - B THBOIVEE NEEERH B L BT & BRI E SIS - KX

CPEAh » SE GRS HITEENFREEZEEN T MRBNREARNE R - RRRARERENELRLARE - SUEES
J&€ CDMA JEREUGHIATR - IR RCREVE R » 146 & il & EHH I RER = (Jho, 2007) -
THEBIR RN LR T o B SRR TS 0 R LG SRR - YRR TS 1 ANE AR - Bl
AR5 70% - 11 Motorola U 7% - EEEN{RACGEFIINE > - 2001 FEFRE CDMA FHEHI 148 5y 38 {§357T - CDMA 245t
CIEH R 2 18 8 T-# 37t (Jho, 2007) -
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o E E RIS - BRI R AT E S - IR RBUNETHESCRG B R (56K
SCHE S2) 0 DIEHNHR EH T MR SERE - [R4E 2005 SR E B AR E a2k T AREA RN
(Daedeok Innopolis, DI) « Hr B ARSI E /&y T SRILEEAY RSBl o0 AYERS - AR KFEER A
RIEMATE A AR AR S - FIEIRTERITRII Ry " SR AL an A 24 flE 4 £ 5 (Northeast Asian R&D hub
cluster) | -

SHMEAYIRHE SR b B RHGE(MOST) i 1994 44T ( 4:KL 2000 33 ) (Biotech 2000
Program) - & I 5L TS HEEN LIS RTERY A BRI FE A - Bl P s A ap o 22 B A= W) ROl B 7 Fr (Koorea
Research Institute of Bioscience and Biotechnology, KRIBB » DL T fif A 57 Fr) s 1= BEsgh {7 BEfi7 (Swinbanks,
1998) o RypitE ARV Ry m - 1L E B A TRATS] - DU A R P e B RO a8 4G i
P A S AR Ry BIGET & 5L (Shin, 2000) - S8 I FrAIEESRMEREAE 97 SRl ERILAVERE I (Park, 2004)

(RFR—)-HEMBAEESAEFI B AR 58 N BRI HRIE AR BN~ RIRVBR A AIZE 2 5 (5h
BEECER S2) o MR b AREFE AN EFIHFTHRRERY DT T - FIRgra i [ Hkdsr /i e rY ER e
AR - BMELILL - EEHAIRSEME ] » ERSEEL LRIV EEBE S - A SRS B % (e
EALHAE, 2009) o S H » AEFEFTERBURFE R IR - MIERESE SRS A - (AR ATH
SRTEEN RN KR (FiskEcEk S1) » I » WA B R FEEA A E P I et s e Bk R T I
I -

- A uATHIE EEE

F 1995 2000 2001 2002 2003 2005

HrEIEERH 40 500 776 811 850 2000

ERACR © KRH AR E (2007)

i % > AEFOFTTRIRY A0S > Bt R T 2 s Bl SR AT S8 o0 - REEMEENLA
HAMEARRPR GBI RS (B3GR S2) - SRZ NIBIFRAVEGG R WA ERIERR - #EEA] - isdE
PG - {5 R B ECRE s Rl TR AT e B 8 - 2 2 Ekit sy E3&E s (RR2) - H
ATE RS BN FEM  IFERIEE MY (Park, 2009)  (H&R=) - [NIL - AEER > ALK
R R SRS > MEBRZ R4S ~ SRl O EBUFEFT - T HE H s 2 ER5 1 E

NEFIFFRE R E R R B ERIITITE T > P A RE &SN BIEERINT A bR - ERIFEDLL -
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LSRR E D - HEE T RS S MY 1 B B BRSO A LSRR % -

+ -
™~ —

N gk O S L s VAT

(BEAIL : fEFET)

& 2004 4 2005 4.
W SZ A (A) fil 2 B L] b3 i (B) {52 B L]
= (Seoul) 39,828 18.0% 46,329 19.2%
{= )11 (Incheon) 8,804 4.0% 11,802 4.9%
K H i (Daejeon) 25,446 11.5% 29,201 12.1%
T84 (Gyunggi) 96,263 43.4% 96,141 39.8%
2 E R 221,853 100.0% 241,554 100.0%
BRHEELE - FEERHER (2007 )
2= AT DLl ki
R 1995 1996 1997 2002 2005 2006 2007
Bl 1,115 1,082 1,376 7,447 5,924 4,992 7,065
B FE 317 259 262 1,760 2,576 1,926 3,246

ERIERE © Park (2009:6)

SEGEA > AR 90 FEAEHBELU TR AT OB E MR EEHEEE - AHBUFERE
DEFH - SBUREIR RS RS RRENE - AT RBI AR E RN - HREFRIEIIRE A
SAETHR LS E T - MEASEARBEVCRESSE 2 - 2K RIEABSRE E BN A BT
TTRRARBAYETS - (B4R AR AT BT A A (e SR A S LR A AR Y 32 2 - B = B R B
EIRELE - R - RGP R  EH LAY - EE BRI R LA RS R
HHERAIHEE -

UL T

ARG F R A DT ERE > DA SR BRI 5 W 8 RUEE A T2 0 > BB R A sl b B AR R

Mz 25 > AR T I R Y S B - St S AR (b s - SiameE R 1 (1) RO pRRE

BEBAET - BlSHEE R MR EE - (B RS BRIIEA s Ry S 7 e 5 R ke ol
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& A - B~ BETTEREERNES OB BIAE - HOTE PR EUS AR R A RS A - AR
DR (2) FEBAEBRIFRE L EARE T > AR R R I RGR - 2R B RS
FEHY T HIEIREE  RRRES R G R A BRI R FI TR -

F— > FEEERREREREL > B eI bERE AR 2= MRS - HiCd R
FEERIEHT H iR R AR > SN EA R ZE M TR T4 o (B P IR B S oS B R 55
ElEs > DU THIRF RS ERE A E » ASCEEIR EH 90 SRR FALG LA & Rl R EE » MIBIR —tl
R E AT A HIHIE IR - 1 2003 A A ARG TR HEH - S —HLRE R
e - 5 2003 FEAFHITEUFEA LS Rs - 52 EEMEEER - 4£ 70
£ 80 AR ISR LA Rt T R TERABATRER 2B + 90 B4R - BB RAE & M LAY MR & () TR 82 A
B > HHEE R RO e R AR s A AT ER S - ER DI R ERV R HH - £
AN R SR R BBV BRI J& 2 s > e — B MRy T R EHaHEEE - (52 0 B
& 2000 FRIFRACR B 2 ERABHTIIE > BISEFEESA L E B ER " R Ibn R o0, DAR#ER
SRk PRI o (H EEARHBEA R K B I A R g -

SAERTETTH - —FltesE S R B EEN IS EY) - MNP ZeerEER  [H—
TR S | - 3] 90 FEIEBEZ AR CDMA HZ » REAE P — I Ry 2 BRI
[ IR - & - (B RO EE BT - A& 58 pRE R MRS - 21T 2003 SR8 44r B &
AR E P R S R B R AR R - EECRIEM S BUF A L SR T R BRI -
R - R RFEFTIGHY 2004 R AZERY M - W T EUN B B RS AR EIRER R EERYEERE - A
BE AR EHE E R L EMAAE - FRREYREESR - MEEFEEFEAEEN
FYAESF IR e T B - BTSSR RES S REE R REE R VB S, - AIEREE - 2 > (A
SORBUR RS S 2L - BISGRENRE TR SRR R RS - AR i 58t 5 B 1 s S
TR A HIHIE 2252485+ (Brenner, 2003) -

F o BENFEIRA BRI T AR R - EREAEESE G RER - BEEEREK
TSI RS R > BE (AR T A SRS G AR A FIATEL - ARl p e s R A VIR S -
BUEEHS 2R AR - S ARSI E R BOR BB E R 2 PR s @ N A 3 - BRI
RIEALHIR & B EN EVIREAE - 85 R Ry B RS FITAERTE - i - B R S AT & RR

DERILnEbE AR o BRI DUAEYIRH TR A SIS R AR HE B i B S A - (BRI
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Fo/ INEAL A = Bl e BR A A T S K S F e K

WU T I 75 A B o Y 2 L 2 T R 1 7 U R Y 2 5 e 1R 48 75 (Weiss,  2003; Jessop,
1999) - {HF YR - MREFI AR SR E T2 E 2 IR LR B E AR PR &8 - B YRR
SRR EE - N IEEI R & S B B PIROTYRTEDIRE (BEE 2, 2009) « ASCEH B MR A 1Y E1E
b B Z 1t Erdin (Thift, 1994; MacKinnon et al., 2002)—RI{IIHEEN 5 & A Ay K SR BUSRIbT 5%
A WA ERE BB EN & HY 2 fndll ¥ (Yeung, 2006) » BRI ARIIAE VIR R SEAEAE 12K - T
Bk AR SR EHT H h E VRS B H RS HRTS r R S M T R IR AT AR S I -
HE ARl -

[CIEA & MBI T e E P REREAE IS ERIRHHE > BIRAIEEEIL » (@ T e
Fy B2 E A I BN B R BT (EHREE ~ =18k, 2000; Saxenian and Hsu, 2001;:5A ~ e -
2007) - (Rt - EISESS R R RS CHIIEE - BRI & BB R BRI R ERY © SRACREE &
B 22 B A BRIV R bR T B SRR L L0 3 7 117 5 S R A A il P T P S Bt 2 3R (L (Brenner,
2003).24h » &Hh 5 LR ERIEAE IR S BRI BN A E & -

W

127



SHER

1.

10.

11.

12.

13.

14.

KHAKE @ (2007) K HEF A4 ET - T KHKENE | http://www.daejeon.go.kr/language/english/
(2007 & 10 A 17 H)

FIRE(1999) 2 ERAL » fEt LB R H AV IS, « M Em S A A » T g IR R S5 34 1
% 69-112 H -

FHRE(2002) S e ST AR [EIRE A B E L - T it &R 0 55 47 |- 55 85-139 -
FHRE(2007) 22 M R LAY A T © 2L T EE &S E SR %S - T IR o 5§ 49
HH > 55 39-54 H -

EIREE ~ =gk (2000) =ERALBEEMAL: ¥riTile PRy E At - " ZE 2T 5 24
HH » 55 179-237 H -

JE A FE (200 1) 5 FRAK R ~ Hp 22 Y12 & B R - PR A A SRS« oMt/ NBE Y PR A b - T A Bt =5
2845 > 5 A4 H 0 55 461-494 H

ERA(2002) HIFRAE TG B A - T B EEtE > £ 295 F1H > F 120 H -
ERA ~ JHEEE(2007) BB SRR A I 2 R TP BN o T PR AR 0 55 49 Hf] > 55 55-79
B o

FA A LRI E RS (2006) FEEEAYIRIECHAISET " F A LRI 2E S (Korea Bio
Venture Association, KOBIOVEN) http://www.kobioven.or.kr/ (2008 /6 H 12 H)

FOEE R R ED (2007) R OWE L& SRRV W R S & Et 0 T O B OB HCE L (MOST)
(http://www.most.go.kr/en/sce05/sce0503/sce050302/html(2007 4 10 5 17 H)
BRI S 17, Er (2006) FERREUSE e SEE » T EgER Y251, & (Korea Drug Research Associate,
KDRA)  » https://www.kdra.or.kr (2008 7= 6 H 12 H)

BURE ~ EGHE(2000) R LEL V8 s 5 PR S8 Fe Yt ok - T ET BT 0 B 27 & 0 21
%5 191-209 H -

5 7(2009) S AUEH 58 2 HIRE SR © DImgsi R ROBEE A E Nl T B —E A 0 b -
Bae, O.T., Bae, JW.,, Kim, J.G, Lee, K. B., Suh, S.M., and Park, S.0. (2006) The tale of two valley:
Daeduk and Teheran, In: Making IT: The Rise of Asia in High Tech, Henry S. R., Hancock M.G,, and

Miller W.F. (ed.), Stanford University Press, 175-196.
128



15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

Bae, Y. and Sellers, J.M. (2007) Globalization, the Developmental State and the Politics of Urban
Growth in Korea, International Journal of Urban and Regional Research, 31(3): 543-560.

Bathelt, H., Malmberg, A., and Maskell, P. (2004) Clustering and knowledge: Local buzz, global
pipelines, and the process of knowledge creation, Progress in Human Geography, 28(1) : 31-56.

Brenner, N. (1999) Globalization as reterritorialisation: The re-scaling of urban governance in the
European Union, Urban Studies, 36(3): 431-451.

Brenner, N. (2000) The urban question as a scale question: Reflections on Henri Lefebvre, urban theory
and the politics of scale, International Journal of Urban and Regional Research, 24(2): 361-378.
Brenner, N. (2003) ‘Glocalization’ as a state spatial strategy: urban entrepreneurialism and the new
politics of wuneven development in Western Europe. In: Remaking the global economy:
Economicegeographical perspectives, Peck, J. and Yeung H. W. (ed.), London: Sage, 197-215.
Bresnahan, T., Cambradella, A., and Saxenian, A.L. (2001) Old economy input for new economy: Cluster
formation in the new Silicon Valley, Industrial and Corporate Change, 10(4) : 835-860

Castells, M. (1996). The Rise of Network Society, London: Blackwell.

Choe, S.C. (2005) The impacts of globalization on the urban spatial-economic system in Korea,
Globalization and Urban Development, 59-78

Choi, K.Y., Hahm, K.S., Rhee S. and Han, M.H.(1999), An overview of biotechnology in Korea, Trends
in Biotechnology, 17(3) : 95-101

Choi, J.S. (2005) Potential and limitations of new industrial policy in Korea: fostering Innovative
Clusters, In: New Economic Spaces: New Economic Geographies, Le Heron R.B. and Harrington, J.W.
(ed.), 206 -219.

Cooke, P, Uranga, M., and Extebarria, G. (1997) Regional innovation systems: Institutional and
organizational dimensions, Research Policy, 26: 475-491

Cooke, P. and Morgan, K. (1998) The associational economy: Firms, regions, and innovation. Oxford:
University Press Oxford.

Choung, JY., Hwang, HR., and Yang, HS.(2006), The co-evolution of technology and institution in the

Korea information and communication industry, International Journal of Technology Management,

129



28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

36(1/2/3) : 249-266.

Dicken, P., Kelly, P. F,, Olds, K., and Yeung, W.C.H. (2001). Chains and networks, territories and scales:
towards a relational framework for anal ysing the global economy. Global Networks, 1: 89-112.

Grabher, G. (1993) The weakness of strong ties: The lock-in of regional development in the Ruhr area. In:
The embedded firm: On the socioeconomics of industrial networks, Grabher, G. (ed.), London and New
York: Routledge, 255-277.

Gordon, I. R and McCann, P. (2002) Industrial clusters: Complexes, agglomeration and/or social
networks? Urban Studies, 37(3) : 513-532

Gordon, I.R. and McCann, P. (2005) Innovation, agglomeration, and regional development, Journal of
Economic Geography, 5(5) : 523-543

Haggard, S., Lim, W.,, and Kim, E. (2003) Economic crisis and corporate restructuring in Korea,
Cambridge, U.K. ; New York : Cambridge University Press.

Harvey, D. (2001) Spaces of Capital: Towards a Critical Geography. Routledge.

Hill, R.C. and Kim, J.W. (2000) Global cities and Developmental State: New York, Tokyo and Seoul,
Urban Studies, 37(12) : 2167-2195

Humphrey, J. and Schmitz, H. (2002) How does insertion in global value chains affect upgrading
industrial clusters? Regional Studies, 36, 1017-1027.

lammarino, S. and McCann, P. (2006) The structure and evolution of industrial clusters: Transactions,
technology, and knowledge spillovers, Research Policy, 35: 1018-36.

Jho, W. (2007) Global political economy of technology standardization: A case of the Korean mobile
telecommunication market, Telecommunication Policy, 31: 124-138.

Jessop, B. (1999) The changing governance of welfare: recent trends in its primary functions, scale, and
modes of coordination. Social Policy and Administration, 33 (4) : 348-359.

Kang, M.C (2006) Globalization of the Economy and Localization of Politics?: Restructuring the
Developmental State via decentralization in Korea, Korea Journal, Winter: 87-114.

Kim, L. (1997), From Imitation to Innovation: The Dynamics of Korea’s Technological Learning,

Harvard Business School Press.

130



41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

Kim, W.B. (2001) Repositioning of City-Regions: Korea after the Crisis, In: Global city-regions: Trends,
Theory, Policy, Scott, A. J. (ed), Oxford University Press, 263-284.

Kwon, (2001) Globalization and the sustainability of cities in the Asia Pacific region: The case of Seoul,
In: Globalization and the sustainability of cities in the Asia Pacific region, Lo, F.C. and Marcotullio, P.
(ed.), United Nations University, 140-165.

Lee, J. K. (2007) The technological experience and catching-up path in the Korea mobile equipment
industry, International Journal of Technology Management, 39 (3/4) : 364-379.

Lee, K.R. (2001) From Fragmentation to Integration: Development Process of Innovation Clusters in
Korea, Science Technology & Society, 6(2) : 305-327.

Lundvall, B.A (1992) National systems of innovation : towards a theory of innovation and interactive
learning. London : Pinter Publishers ; New York : Distributed exclusively in the USA and Canada by St.
Martin's Press.

MacKinnon, D., A. Cumbers, and K. Chapman. (2002). Learning, innovation, and regional development:
a critical appraisal of recent debates. Progress in Human Geography, 26(2) : 293-311.

Macleod, G. (2001). New regionalism reconsidered: globalisation and remaking of political economic
space, International Journal of Urban and Regional Research, 25(4) : 804-829.

Malmberg, A. and Maskell, P. (1997) Towards an explanation of industry agglomeration and regional
specialization, European Planning Studies, 5(1) : 25-41.

Mathews, J. and Cho, D.S. (2000). Tiger technology: The creation of a semiconductor industry in East
Asia, Cambridge: Cambridge University Press.

Morgan, K. (1997) The learning regions: Institutions, innovation and regional renewal. Regional Studies,
31(5) : 491-503.

Olds, K., and Yeung, H. W. C. (2004). Pathways to global city formation: a view from the developmental
city-state of Singapore, Review of International Political Economy, 11(3) : 489-521.

Paquin, J. (2001) World City Theory: The Case of Seoul, In: Critical Perspectives on Urban
Redevelopment, Gotham, K.F. (ed), Emerald Group Publishing, 337-356.

Park, B.G. (2005) Spatially selective liberalization and graduated sovereignty: Politics of neo-liberalism

131



54.

55.

56.

57,

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

and “special economic zones” in South Korea, Political Geography, 24: 850-873.

Park, S.C. (2004) The City of Brain in South Korea: Daedeok Science Town, International Journal of
Technology Management, 28 (3-6) : 602-614.

Park, S.C. (2009) Future of Daedok Innopolis as a Global Science City in Northeast Asia. 2009
ASPA-IASP Joint Conference, Hsinchu, Taiwan.

Park, S.0. (2008) ICT Clusters and Industrial Restructuring in the Republic of Korea : the case of Seoul.
In: Growing Industrial Clusters in Asia: serendipity and science, Yusuf, S., Nabeshima, K. and
Yamashita, S. (ed.), World Bank Publications, 195-216.

Rhee, S.K.(2003) Challenges and Opportunities for Biotechnology Development The Korean
Experiences, Asian Biotechnology and Development Review, 58-65.

Pirie, 1. (2005). The new Korean state. New Political Economy, 10: 25-42.

Poon, J., Hsu, J. and Suh, J. (2006) The geography of learning and knowledge acquisition among Asian
latecomers, Journal of Economic Geography, 6: 541-559.

Perez-Aleman, P. (2005) Cluster formation, institutions and learning: the emergence of clusters and
development in Chile, Industrial and Corporate Change, 14(4): 651-677.

Sassen, S. (1990) The Global City: New York, London, Tokyo. Princeton, NJ: Princeton University Press.
Sawng, Y.H & Kim, S.H. (2007), Cluster Characteristics and Corporate Performance: A Case Study of IT
Clusters in Korea, International Journal of Technology Management, 39 (3/4): 311-329.

Saxenian, A.L. (1994) Regional advantage : culture and competition in Silicon Valley and Route 128.
Cambridge, Mass. : Harvard University Press,.

Scott, A. (2001). Globalization and the Rise of City-Regions, European Planning Studies, 9(7): 813-826.
Shin, D.H. (2000) Networks of venture firms around a science park: The case of Taejon in Korea.
Western Regional Science Association Conference, Hawaii, USA.

Shin, D.H. (2001) An alternative approach to developing science parks: A case study from Korea.
Regional Science, 80(1): 103-112.

Simmie, J. (2004) Innovations and clustering in the globalised international economy, Urban Studies,

41(5/6): 1095-1112.

132



68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

Sohn, D.W. and Kenney, M. (2007). Universities, Clusters, and Innovation Systems: The Case of Seoul,
Korea. World Development, 35(6): 991-1004.

Storper, M. (1995) The resurgence of regional economies, ten years later: The region as a nexus of
untraded interdependencies. European Urban and Regional Studies, 2 (3): 191-221

Storper, M. and Venables, A.J. (2004) Buzz: face-to-face contract and the urban economy, Journal of
Economy Geography, 4:351-370

Sung, D.H. and Plein, L. C. (1997) After development : transformation of the Korean presidency and
bureaucracy, Washington, D.C. : Georgetown University Press

Thrift, N. (1994) On the Social and Cultural Determinants of International Financial Centers: the Case of
the City of London. In Corbridge, et al. (eds.) Money, Power and Space. Oxford: Blackwell. Pp. 327-355.
Weiss, L., (2003) Guiding globalization in East Asia: new roles for old developmental states. In: States in
the Global Economy: Bringing Domestic Institutions Back In, Weiss, L. (ed.), Cambridge, Cambridge
University Press, 245-270.

Wolfe, D.A. and Gertler, M.S. (2004) Clusters from the inside and out: Local dynamics and global
linkages, Urban Studies, 41(5/6): 1071-93.

Wang, J.H., Chen, T.Y. and Tsai, C.J. (2009) Re-shaping East Asia Miracle? Biopharmaceutical Industry
in Taiwan, Korea and China. International Convention of Asia Scholars (ICAS 6), Daejeon, South Korea.
Wong, J. (2004) From learning to creating: biotechnology and the postindustrial developmental state in
Korea. Journal of East Asian Studies, 4:491-517.

Yeung, HW.C. (2006) Situating Regional Development and the Competitive Dynamics of Global
Production Networks: An East Asian Perspective. The International Centre for the Study of East Asian
Development, Kitakyushu.

Yusuf, S. (ed.) (2003) Innovative East Asia : the future of growth. Washington, D.C. : World Bank.

Yusuf, S. and Nabeshima, K. (ed.) (2006) Postindustrial East Asian cities: innovation for growth, World

Bank Publications.

133



