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The rapid grovth of China's information’ and communications tech-
nology (ICT) industyy in ‘recent years has:atracted iuch scholarly otten-
tion. However, studies of China’s ICT industiy have beei hanipered by the
lack of sysiematic and comparable data.” The first national economic cen-
sus ‘undertaken in" 2004 offered us d valuable opporiunity to fill this gap:
This paper examines'the growth and structuval characteristics of Chind's
ICT indusiry.and reveals that the ICT mianifacturing sector has.d strong
tendency to conglomerate’ in several eastern coastal areas.Our. data
analysis has found no significant relationship between spatial aggloniera-
tion on the one hand and innovation and economic performance on the
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other in the case of China’s ICT industry. A survey in Guangdong explains
why spatial agglomeration has not brought about better innovative per-
Jformance.  Although frequent local production linkages are identified
within the ICT industrial cluster; there is no cooperation or exchange of
information in reséarch and development (R&D).and other innoyative ac-
tivities. Strong local linkages have not reduced distrust among the firms
within the clyster. More importanily, most local enterprises have engaged
in "peripheral® mnovation. They have no desire'to seek R&D cooperation
or acquire relevant knowledge and technology from others.

Krywornps: industrial clusters; technological innovation; knowledge spili-
over; information and communications technology (ICT) industry; China.

The information and communications technology (ICT) industry
is regarded as one of the most profitable and promising industries
in the world economy. With the shift in manufacturing to China
and the increasing contribution made by high-technology industry to eco-
nomic development;: the Chinese government has given high priority to
the ICT industry:since the 1990s." Despite accounting for only 5.45 percent
of employment and less than 9 percent of total assets of the manufacturing
sector; the ICT industry contributed approximately 12 percent of total sales
revenue in 2004.*° At present, China is ranked number one in the world in
both the production and consumption of electronic products.” The rapid

N

!The ICT industry in the 2004 economic census yearbook consists of both the ICT manu-
facturing sector and the service sector. The ICT manufacturing sector, with the industry
code of 4000, includes eight subsectors: ing of telecc ions eq

(4010); radar and refated equipment (4020); broadcasting and television equipment (4030)
electronic.computers (4040); electronic devices (4050); electronic component (4060); audio
and video equipment (4070); and other electronic equipment (4090). The ICT service sec-
tor, with the industry code G, includes the service of telecommunications and other informa-
tion transmission (6000}, the service of computers (6100), and the software industry (6200).

*National Bureau of Statistics, Zhongguo jingli pucha nianjian (China economic census
yearbook). (Beijing: Zhongguo tongji chubanshe, 2004). According to the standard of
national economic industry classification (B R4 547 % 541, GB/T4754-2002), "manu-
facture” in the 2004 economic census refers to all industries except the mining industry,
electricity and gas production and supply; and construction in the secondary industry. It in-
cludes 13 sections, 30 divisions, 169 groups, and 482 classes. See http://www.stats.gov.cn/
tibz/hytlbz/xgwi/t20030613_ 402154085 hitm (accessed August 10, 2007)

*Michael Pecht, China's Electronics Industry: The Definitive Guide Jor Companies and
Policy Makers with Interests in China (New York: William Andrew Publishing, 2006).
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growth of China's ICT industry has attracted much attention from both
researchers and policymakers. . However, :little:is.understood . about . its
growth, innovative performance, and spatial distribution.

A great deal of theoretical-and: empirical- research-on:industrial
clusters has been done in the field of economics and.economic geography
since the 1980s." There is heated debate on the relationship: between in-
dustrial clusters and technological innovation:in: theexisting literature.
Some scholars .insist :that industrial:clustering can:intensify -production
linkages and facilitate knowledge spillover and the learning:process; there-
by leading to high productivity :and:innovation, while otheérs argue that
clustering has not necessarily -led to-innovation.”:: A number of scholars
claim that whether or not spatial clustering is conducive to innovation
depends on the type of industry; the life cycle of this industry,and its dbility
1o access global knowledge or international knowledge nodes.® - Thereare
also researchers who cast doubtion the perceived :notion:that: proximity
can facilitate localized cooperation, stimulate mutual learning, and-lead to
knowledge spillover.” Against this context'of ongoing theoretical inquiry:

4Anders Malmberg, "Industrial Geography: Agglomeration and Local Milieu," Progress in
Human Geography 20,10.3'(1996): 392-403.

*See, for example; Cindy C. Fan and‘Allen . Seott; "Industrial Agglomerition arid Devélop:
ment: A Survey of Spatial Economic Issues in East Asia and a Statistical Analysis of Chi-
nese Regions," Econontic Geography 79, n0. 3 (July 2003): 295-319; Michael E. Porter, The
Competitive Advantage of Nations (New York: Frée Press;:1990); Michiel E:Porter, "Loca~
tion, Competition, and Economic Development: Local Cluster in a Global Economy," Eco-
nomic Development Quarterly 14, no. 1 (February 2000): 15-34; and Annalee Saxenian,
Regional Advantage: Culture and Competition in Silicon Valley and Route 128 (Cambridge,
Mass.: Harvard University Press, 1994).

%See Harald Bathelt, Anders Malmberg, and Peter Maskell, "Clusters and Knowledge: Local
Buzz, Global Pipelines, and the Process of Knowledge Creation,!: Progress. fr:Hutan Ge-
ography 28, no. 1 (February 2004): 31-56; Maryann P. Feldman, "The New Economics of
Innovation, Spillovers, and‘Agglomeration: A'Review of Enipirical Studies," Economics of
Innovation and New Technology 8, no. 1/2 (1999): 5-25; James Simmie, "Innovation and
Urban Regions as National and International Nodes for the Transfer and Sharing of Knowl-
edge," Regional Studies 37, no: 6/7 (August 2003): 607-20; James Simmie, " Innovation and
Clustering in the Globalized International Economy,” Urban Studies 41, no. 5/6 (May
2004): 1095-1112; and James Simmie and James Sennett, "Innovative Clusters: Globalor
Local Linkages?" National Institute Economic Review 170, no. 1 (October 1999): 87-98.
See Paeivi Oinas, "Distance and Learning: Does Proximity Matter?" in Knowledge, Innova-
tion, and Economic Growth: The Theory and Practice of Learning Regions, ed. Frans Boe-
kema et al. (Cheltenham, UK: Edward Elgar, 2000),  57-69; and:Anders Malmberg and
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and debate, an‘analysis of the actual situation of China's ICT industry can
generate significant insights that help us to interrogate some of the com-
peting theoretical interpretations.

This paperexamines the growth; structural characteristics, and spatial
distribution of China's ICT industry based on data obtained from the 2004
economic: census (see’ Appendix)-and analyzes the relationship between
spatial-agglomeration of the -industry ‘on the-one hand and innovation
and’economic performance: on'the! other: Special attention will be paid
to:the: ICT- industrial:cluster in: Guangdong Province (& &4 ) where we
have conducted a questionnaire survey and: in-deptly interviews to obtain
insights:into the:dynamics of industrial agglomeration and technological
innovation.

This paper is organized in‘five parts. It begins with a critical review
ofithe: existing literature on China's ICT industry. This is followed by a
clarification of data'and methodological issues. The third part consists of
a detailed analysis of China's ICT industry, including its growth over time
and distribution-across space. A focused assessment of China's ICT manu-
facturing sector is then conducted to further understand the correlation be-
tween industrial agglomeration on the one hand and economic performance
and innovation on the other. A case study of ICT manufacturing enterprises
in.the Shenzhen (& 3))-Dongguan.(& 3% ). region of Guangdong Province
is presented. for illustration. ' Important research findings are highlighted
and- their theoretical and- practical implications are discussed in the con-
clusion.

Understanding Industrial Clustering and the Geography
of Innovation: China and the Globalizing World

In recent years, the dramatic growth of the ICT industry in China has
been the subject of great scholarly interest. It is no easy task, however, to

Dominic Power, "(How) Do (Firms in) Clusters Create Knowledge?" Industry and Innova-
tion 12, no. 4(December 2005): 409-31.
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fully understand the nature and dynamics of the growth of the Chinese ICT
sector.. This difficulty is the result of a number of long-standing problems:
First, the "ICT industry" actnally ihvolves a large number of sectors:and
subsectors and there is, unforturiately, no standard definition-or classifica~
tion of the industry.::As a consequence, researchers:have defined the ICT
industry according-to:their own understandingand:collected data’from
different official or.unofficial sources, which has led to notonly confusion
and misunderstanding,; but also false comparison:<For'example; ’Amighini
divides ICT products into: office machines; inforniation” technology (IT)
products, - telecommunications products; and “semiconductorsS - In’ con-
trast, Meng and Li-define'China's ICT: industry ‘as the electronics industry,
which includes electronic components; commurications equipment;:com-
puter products, and software products.” The report produced by the
International Finance Corporation focuses on tensubsectors: telecommuni-
cations equipment, IC industry and fabless chip design; software industry,
security services; mobile:data; online:gaming; e~commerce; digital. media
applications, software ‘outsourcing:and IT services, and handset deésign!’
Second; researchon:China's: ICT industry ‘has long been hampered
by the lack-of accurate :and -Consistent data; "According:to Katsuno, there
are three main sources of official ICT:statistics in China:/the Ministry:of
Information Industry (424 &£ ), the-National Bureau of Statistics (8
R 4.3/, and the Chinese Academy-of Sciences (FBAHE %)L He
notes that there are ‘great.discrepancies’between data from these different
sources: "There are-some coherency problems betweeii the disaggregated

SAlessia Amighini, "China in the International Fragmentation of Production: Evidence from
the ICT Industry," The Europeéan Journal of Comparative Economics 2,10.2 (2005):203-
19.

9Qingxuan Meng and Mingzhi Li, "New Economy and ICT Development in China,” Jnfor-
mation Economics'and Policy 14, 10,2 (June 2002): 275-95.

OVlohsen A. Khalit and Javed Hamid, "The ICT Landscape in the PRC: Market Trends and
Investment Opportunities" (2003), http://www.ifc.org/ifcext/eastasia nsi/AttachmentsBy
Title/IFCReport.; Chinese/SFILE/Report+V.2.0.pdf (accessed Augitst 3, 2007).

UMasahiro Katsuno, "Status and ‘Overview of Official ICT: Indicators for China," OECD
Working Papers (2005), http'//oberoii sourcececd.org/vi=18652493/cl=1 1/nw=1/mpsv/cgi-
bin/wppdf? file=3gsjhvj74s6.pdf (accessed August:3;2007).
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data: of the Ministry: of Information- Industry and those supplied by the
National Bureaw of Statistics. Similar problems exist within the various
statistics reported by the Ministry of Information Industry itself.""? More-
overy it is questionable whether: China's:ICT' statistics are comparable to
those of OECD countries because of the different systems of classification.”!

Third, most of:the existing studies have taken the Chinese ICT in-
dustry: as a.whole and have never examined the spatial variation of this
industry at a disaggregated provincial or county level." In recognition of
the‘importance of the: ICT industry, Chinese local governments have com-
mitted themselves to-its establishment and development.. However, as a
high-technology: industry- that requires'a more demanding industrial en-
vironment than.more traditional:industries; its-development has inevitably
been unevenly. distributed.

Finally, the technology level and innovative capability of the ICT in-
dustry'remains unknown. - As-Katsuno has noted, ICT is a strategic sector
for which the Chinese government wants to attract foreign direct invest-
ment.and develop its own technology base.® It has been documented that
Chinahas its own.innovative capability and has started to establish its own
technical standards in selected fields, such as third-generation (3G) mobile
telephony and the TD-SCDMA: (time division synchronous code division
multiple: access) standard.'® - However, it has also been contended that
"China's ICT industry today largely has been stuck at the lowest level of

ni7

the high-tech value chain.”*” Furthermore, the technology landscape and

innovative capability of China is highly uneven because of the "consider-

Pbid., 17.

13Magnus Breidne, “Information_and Communications Technology in China: A General
Overview of the Current Chinese Initiatives and Trends in the Area of ICT," in ¥INNOVA
Report (Stockholm: VINNOVA, 2005).

Hbid.; Meng and Li, "New Economy.and ICT Development in China," 275-95; and
Katsuno, "Status and Overview," 3-4,

’SKatsuno, “Status and Overview," 8.

“Richard P. Suttmeier and: Xiangkui-Yao; “China's Post-WTO Technology Policy: Stand-
ards, Soﬂwaye, and the Changing Nature of Techno-Nationalism™ (2004), hitp-/www.nbr
-org/publications/specialreport/pdf/SR7.pdf (accessed August 20, 2007).

""Breidne, "Information and Communications Technology in China," 1.
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able difference in local resources, cultures, and institutions as well -as in
the positions in MNCs' [multinational corporations'] global or China strate-
gies.""® The difficulties and problems identified here suggest that there'is
a noticeable gap in the existing literature and that further studies must:be
carried out to enhance our understanding of the nature and dynamics .of
the growth of China's ICT industry.

China is of coutse a latecomer in-the global geography of industrial
clustering and innovation. In the international arena of ICT research, there
exists a fairly large body of literature on the growth dynamics-and spatial
distribution of the high-tech sector. Indeed. studies of spatial clustering of
economic activities can be traced to classic agglomeration theory of the
1920s. Marshall was.among the first to point out that industrial agglomer-
ation engenders external ‘economies of scale, which reduce ¢osts and en-
hance economic performance-through specialized division of labor, access
to Jocal fabor markets; and technology and“information”spillover‘in in-
dustrial districts.”” Inrecent years; there has been a renewed intérest in the
Marshallian model because of recognition of uneven growth in localized
economies”” " Building on Marshall's concept of externalities, fecent
studies of industrial clusters have mainly explained the positive relation-
ship between industrial clusters and innovative performarice as well as
economic growth from two perspectives.

First, geographical proximity is believed to be conducive not only to
interaction among local economic agents, which produces reduced transac-
tion costs; but also'to flerce competition; which stiimulates firms to improve
their performance.”’ . Furthermore, long:term interaction tends to-infensify

Yl Zhou and Tong Xin, "An Innovative Region in. China: Interaction between Multina:
tional Corporations and Local Firms ina High-Tech Cluster in Beijing," Economic Geogra-
phy 79, no. 2 (April 2003): 129-52.

YAlfred Marshall, Principles of Economics: An Introductory Volime, eightl edition (Lon:
don: Macmillan, 1920).

*Bernard Fingleton, Danilo ¢, Igliori, and Barry Moore; "Cluster Dynamics: New Evidence
and Projections for Computing Services in Great Britain," Jownal of Regional Science45;
no. 2 (May 2005): 283-311,

*'Fan and Scott; "Industrial Agglomeration and Development,”- 297; and Porter, The Com-
petitive Advantage of Nations, 154-57.
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mutual:trust-and: produce: other kinds. of social: capital-which can in turn
promote more cooperation in production and in research and development
(R&D)# :: Linkages: between' 'suppliers:and; customers. induced by geo-
graphical proximity may enhance product quality:and eliminate market un-
certainty: while linkages among, peers:and:rivals may stimulate agents to
strengthen their, capabilities of technological upgrading and market occu-
pation?: I his research; Porter elaborates on.the positive relationship be-
tween cluster; productivity; and.innovation: by emphasizing the production
network of a cluster?  Porter has identified-the advantages of clustering
thus:

A firm within a cluster. often can more rapidly. source the new components,

setvices, hinery, and’ otheriel needed: to:impl i ions,

whether a new, product line, a new, process, or.a new logistical model.. Local

suppliers and partners can and do get closely involved in the innovation proc-

ess;: thus’ensuring’ that'the’inputs: they supply: better meet: the ‘firm's require-

ments.:, New; specialized personnel can often be.recruited. locally to fill gaps

required to pursue new approaches.” The complementarities involved in inno-
vating ‘are more easily achieved among nearby participants:®

Saxenian conducted a comparative study of Silicon Valley and Route
128, and shows how: regions. could. become more innovative and success-
ful through the development of a network-based production system.”

“Roberto P. Camagni, "Local "Miliew, Uncertainty and.Innovation Networks: Towards a
New-Dynamic Theory of Economic Space;™ in Innovation Networks: Spatial Perspectives,
ed.; Roberto. P.Camagni (London:: Belhaven, 1991),.121-44; Philip. Caoke, Nick Clifton,
and Mercedes Oleaga, "Social Capital, Firm Embeddedness, and Regional Development,”
Regional Studies39; no! 8 (November 2005): 1065-77; and Gernot Grabher, "Rediscover-
ing the Social in the Economics of Interfirm Relations," in The Embedded Firm: On the
Socioeconomics of Industrial Networks, ed. Gernot Grabher (London and New York:
Routledge, 1993), 1-31.,

Bporter,: The Competitive: Advantage. of Nations;. Porter; "Location, Competition, and Eco-
nomic Development,” 15-34; and: Michael E: Porter,"Clusters and the New Economics of
Competition,” Harvard Business Review 76, no. 6 (November-December 1998): 77-90.

#Pporter; "Clusters and the New Economics of Competition," 77-90.

#Michacl E. Porter, "Locations, Clusters, and Company Strategy,” in The Oxford Handbook
of Economic Geography, ed. Gordon L. Clark, Meric S. Gertler, and Maryann P. Feldman
(Oxford: Oxford University: Press, 2000); 262.

2(’Saxenian, Regional Advantage; and Annalee Saxenian, "Inside-Out: Regional Networks
and Industrial Adaptation in Silicon. Vailey and Route:128," Cityscape: A Jownal of Policy
Development and Research 2, no. 2 (May 1996): 41-60.
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Considering that both electronics clusters were supported by similar ad-
vantageous locations, in close proximity to famous universities, - having
easy access to talented people and funding support from the government,
it is intriguing how Silicon Valley was able to get through:the crisis-in
the 1980s and achieve a sustainable competitive edge while Route 128, in
contrast, was not able to buck the declining trend.. To Saxenian, the reason
lies in the fact that Silicon Valley formed a regional network-based system
as well as a regional culture of encouraging cooperation and competition,
whereas Route 128 remained stuck in a.system of vertical integration;
which internalized production linkages, failed to-get tseful’ information
from other firms within the cluster, stifled the production and organization
model, and retarded decision-making.in the flexible;market, ultimately
leading to its failure.

Camagni, meanwhile, has examined the issue from a sociological
point of view, and provides the following analysis:

Spatial proximity matters not really in terms of a reduction: in physical: "dis-

tance" and in the refated transport costs, but rather in terms of easy information

interchange, similarity of cultural and psychological attitudes; frequenicy of in-

terpersonal contacts and cooperation, and density of factors'mobility within the

limits of the local area;All thicse eléments infact are crucial ¥ but particularly

because they determine the local Tesponse capability to a Changing external en-
vironment, its infovétivefiess and production flexibility.?”

This highlights the role of local social relationships in the process of in-
novation.

Until recently, it was widely beliéved that spatial clustering facilitates
learning and knowledge spillover, expedites-the flow of new information
and ideas, and hence improves technological and innovative capability.™

*"Roberto P. Camagni, “Introduction: From the Local ‘Milien'to Innovation through Cooper-
ation Networks,” in Camagni, Innovaiion Nerworks, 2.

*gjorn T. Asheim, "Interactive Learning and Localized Knowledge in Globalizing Learning
Economies," GeoJowrnal 49, no..4 (1999): 345-52; Jeremy R: Li:Howells, "Tacit Knowl-
edge, Innovation, and: Economic:Geography,” :Urban Studies 39, no.. 5/6 (May :2002):
871-84; David Keeble and Frank. Wilkinson, ”Collective Learning and. Knowledge De-
velopment in the Evolution of Regional:Clusters-of- High Technology SMES in Europe,!
Regional Studies 33, no. 4 (June 1999):-295.303; Stefano Breschi and Francesco Lissoni,
"Knowledge Spillovers and Local Innovation Systems: A Critical Survey," Jndustrial and
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With the advent of globalization and the knowledge-based economy; much
of theliterature shows: that economic growth-to a large extent depends on
innovation;? and innovation-is-based on new knowledge or new combina-
tions:of existing knowledge.*+ Moreover; some scholars believe that the
days-when:innovation: was based:on: a-single: firm' are over and that the
external knowledge possessed by.a firm is now more important for innova-
tion? Therefore; the:ability to: acquire external knowledge is the key to
a firm's:innovation and success.: Influenced by endogenous growth theory,
which: highlights: the: characteristics: of ‘the-non-rivalry, non-excludability,
or partial excludability of knowledge,™ scholars have-argued that knowl-
edge:spillover-is: an-important-way for firms to acquire new and com-
plementary knowledge.* ‘In addition, knowledge is usually divided into

Corporate Change 10, no. 4 (December 2001):-975-1003; and Franz Tédtling, Patrick
Lehner, and Michaela Trippl, "Innovation in Knowledge-Intensive Industries: The Nature
and Geography. of Knowledge Links," European Planning Studies 14, no. 8 (September
2006)::1035-58.

Ppaul Geroski, "Markets for Technology: Knowledge, Innovation, and Appropriability,” in
Handb of the Ec. fes of I ion and Technological Change, ed. Paul Stoneman
(Oxford: Blackwell, 1995), 90-131; Frederic M. Scherer, Innovation and Growth: Schum-
peterian Perspectives (Cambridge, Mass.: MIT Press, 1986); and Joseph A. Schumpeter,
The Theory of Economic Developmen, trans. Redvers Opie (Cambridge, Mass.: Harvard
University Press, 1934),

Manfred M, Fischer, ed., nnovation, Networks, and Knowledge Spillovers (Berlin: Springer,
20065, 1.

David B. Audretsch, "Globalization, Innovation, and the Strategic Management of Places,"
in [nnovation Clusters and Intervegional Competition,-ed. Johannes Brocker, Dirk Dohse,
and Radiger Soltwedel (Bertin: Springer, 2003), 11-27; and Matyana P. Feldman, The Ge-
ography of Innovation (Dordrecht: Kluwer, 1994).

32ZoMan J. Acs and Attila Varga, "Geography, Endogenous Growth, and Innovation,” [nrer-
national Regional Science Review 25, no. 1 (January 2002): 132-48,

“*Feldman, The Geography of I ion; Fischer, I ion, Networks, and Knowledge
Spillovers; David B. Audretsch and Maryann P. Feldman, "R&D Spillovers and the Ge-
ography of Innovation and Production," American Economic Review 86, no. 3 (June 1996):
630-40; Harald Bathelt, "Geographies of Production: Growth Regimes in Spatial Perspec-
tive (H)-~Knowledge Creation and Growth in Clusters,” Progress in Human Geography
29; no:-2 (Aprili2005): 20416y Thomas Doring and Jan Schuellenbach, "What Do We
Know:about Geographical Knowledge Spillovers and Regional Growth? A Survey of the
Literature," Regional Studies 40, no: 3 (May 2006): 375-95; Ray Hudson, "The Learning
Economy, the Learning Firm, and the-Learning Region's A’ Sympathetic Critique of the
Limits to Learning," Buropean Urban and Regional Studies 6, no. 1 (January 1999): 59-72;
and David Keeble'and Frank Wilkinson, eds., High-Technology Clusters, Networking, and
Collective Learning in Europe {Aldershot: Ashgate, 2000).
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two forms: codified knowledge and tacit knowledge. Tacit knowledge is
more difficult to understand, assimilate,-or apply than codified knowledge
since it involves know-how and needs a certain knowledge background
to be put into full use, . The more tacit the knowledge is, the higher-its
transfer cost.”® In this sense, tacit knowledge is more valuable than codified
knowledge in the process of innovation, and it is believed that geographical
proximity can facilitate the circulation-and transmission of' tacit knowl-
edge.’® Further empirical research’has also demonstrated:that there is
a significant correlation between innovation and spatial proximity or ag-
glomeration economies.”’

In recent years, however, scholars have cast doubt.over the perceived
relationship between industrial clusters. and technological-innovation.
Having reviewed a huge body of literature; Malmberg .and Power argue
that there is much evidence: that.transactions . within: clusters are: very
limited.*®* Moreover, local production and servicelinkages do not neces-
sarily bring about new knowledge or R&D in a:cluster. In.addition,
Feldman contends:

There is evidence that there are geographic limits to the extent to which knowl-

edge may spill over; however, this is not to say-that location is importantto in-

novation in all circumstances. There is further evidence that the degree to which

Tocation matiers to innovation depends upon the type of activity, the stage of the
industry life cycle, and the composition of activity withina Tocation?

HHowells, "Tacit Knowledge, Innovation, and Economic Geography," 871-84.

3 Walter W. Powell and Stine Grodal, "Networks of Innovators,” in The Oxford Handbook of
Innovation, ed. Jan Fagerberg, C. David Mowery, and R. Richard Nelson (New York: Ox-
ford University Press, 2005), 56-114.

*Doring and Schnellenbich; "What Do We Know," 375-95; and Simmie, "Innovation and
Clustering," 1098.

¥ Audretsch and Feldman, "R&D Spillovers,” 630-40; Saxenian, Regional Advantage,; 1623
Rui Baptista and Peter Swann, "Do Fifms in Clusters Innovate More?" Research Policy 27,
no. 5 (September 1998): 525-40; and Tai-shan Hu, Chien-yuan Lin and Su-li Chang, "Role
of Interaction between Technological Communities and Industrial Clustering in Innovative
Activity: The Case of Hsinchu District, Taiwan," Urban Studies 42, no. 7 (June 2005):
1139-60.

*Malmberg and Power, "(How) Do (Firms in) Clusters Create Knowledge?" 413.

¥Feldman, “The New Economics of Innovation, Spillovers, and Agglomeration,” 21.
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Oinas also shows that there is no observed positive correlation between
proximity and learning both in qualitative and quantitative studies.”’ The
empirical research conducted by Watts, Wood, and Wardle shows that
spatial proximity does not lead to knowledge transfer between local cus-
tomers and suppliers within an industrial cluster. For example, there was
1o important advantage to be gained from face-to-face contacts for learning
and trust among agents within the Sheffield metal-working cluster.”!

At the same time, a number of scholars have questioned the model of
“tacit = local" versus "codified = global."? The conventional perception
that tacit knowledge is confined to local milieu has been challenged by
those who are in favor of the concept of a "global pipeline” that combines
local linkages-and global linkages in the form of not only products and
services but also knowledge and information.”

A growing number of studies also emphasize the fact that access to
national or international knowledge is more important than local knowl-
edge spillover. According to Tédtling, metropolitan areas have been im-
portant "innovation poles" because they are nodes of communications
and transpostation at both the national and international level.* In his
study of the Greater South East in the United Kingdom, Simmie argues
that knowledge is a key resource for innovation but that most innovative
firms have been those with access to international sources of knowledge.”
Innovative firms need to transfer and share knowledge from local to inter-
national level, and the metropolitan area as the node of interaction for local

“Oinas, “Distance and Leaming,” 57-69.

41H. D. Wats, A. M. Wood, and P. Wardle, ""Making Friends or Making Things?" Interfirm
Transactions in the Sheffield Metal-Working Cluster,” Urban Studies 40, no. 3 (March
2003): 615-30,

“Bathet, Malmberg, and Maskell, "Clusters and Knowledge,” 31-56; and Lars Hakanson,
"Epistemic Communities and Cluster Dynamics: On the Role of Knowledge in Industrial
Districts," Industry and Innovation 12, no. 4 (2005): 433-63.

“Bathelt, Malmberg, and Maskell, "Clusters and Knowledge,” 31-56.

“Franz Tadtling, "The Uneven Landscape of lnnovation Poles: Local Embeddedness and
Gilobal Networks." in Globalization, Institutions, and Regional Development in Europe, ed.
Ash Amin and Nigel Thrift (New York: Oxford University Press, 1994), 68-90,

SSimmie, "Innovation and Utban Regions,” 607-20.
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knowledge and international knowledge is considered to be the best loca-
tion for innovation. In his later paper, Simmie further challenges Porter's
main arguments concerning the relationshipbetween Jocal ¢clustering and

technological innovation.*® He claims that
g

national and international linkages are as significant for innovation as are more

local networks. This provides at least a prima facie case suggesting that'inno

vation must be understood in terms of trading nodes in an international system

that encompasses both focal and international knowledge spillovers and multi-

layered economic linkages extending over several different spatial scales.”’

The relationship between industrial clusters and innovation as dis-
cussed above has remained. controversial and vague. In addition, the
debate over the relationship between proximity, knowledge spillover, and
innovation has ignored the source of original knowledge... Learning and
knowledge spillover would never.occur without the existence of new .or
complementary knowledge. Where does new knowledge come from?
Who learns from whom? How and when is knowledge spilled over and
transmitted? It could be very misleading.to discuss knowledge spillover
without clearly identifying the sources of knowledge or understanding how
knowledge is generated and circulated. Therefore, there are at least four
theoretical problems that need further research: Is geographical proximity
necessarily conducive to Jocal production linkages? If it is, do local pro-
duction linkages facilitate knowledge :spillover and. R&D . cooperation
among the economic agents? Is geographical proximity necessarily con-
ducive to local R&D activities or knowledge spillover?, If it is, where does
the original knowledge come from and how is knowledge spilled over?

Furthermore, most of the theoretical models were developed on the
basis of Western experiences. It would not be appropriate to apply them
directly to the Chinese situation. It is well known that Western firms are
able to conduct independent innovation without any external assistance
whereas firms in China are faced with a lack of finance and technology.
For vears, indigenous Chinese firms were trapped at the low end of the

“Simmie, "Innovation and Clustering," 1095-1112.
Vbid., 1103.
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industrial chain and were forced to.act only as technological followers of
their Western counterparts.*®. 1t is a-well-known fact that Chinese firms
with limited. innovative capability- often had to import technology from
advanced countries. It would be interesting to investigate whether or
not industrial agglomeration in China could lead to the creation of new
knowledge.

Data and Methodology

Within the theoretical ‘context identified above, the purposes of this
study are threefold.” The first is to examine the emerging geography of
China's ICT industry, especially its spatial distribution and its innovation
and performance at the national level. The second is to evaluate whether
China's ICT industrial cluster is conducive to technological innovation and
high productivity. The third is to examine and explain the dynamic process
of local production linkages and the flow of knowledge and information
within the ICT industrial cluster in southern China. In pursuit of these
research objectives, several questions are raised: How is China's ICT in-
dustry distributed at the national level? What is the pattern of spatial
variation in terms of innovation and performance? Is there any correlation
between spatial agglomeration and the ICT industry's technological inno-
vation and economic performance? Is China's ICT industrial cluster con-
ducive to local production linkage‘s? How do China's ICT firms acquire
their core’ technology and new knowledge? Is China's ICT industrial
cluster conducive to knowledge spillover and R&D cooperation? In order
to answer these questions, three hypotheses are suggested. The first is
that there are significant regional differences in the type and performance
of the ICT industry in China. The second is that there is a significant
relationship between spatial agglomeration and economic performance as

*®Adam Segal, Digital Dragon: High-Technology Enterprises in China (London: Comell
University Press, 2003).
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well as technological innovation. And the third is that geographical prox-
imity is conducive to local production linkages, knowledge spillover, and
R&D cooperation.

Before the overall situation .of China's ICT. industry-is -analyzed;
several important concepts require clarification. First, based on: Porter's
definition, a cluster in this paper refers to a geographical concentration of
several interconnected companies with similar or complementary functions
in a particular field. It is noted that cluster is different from agglomera-
tion. A cluster is composed of interconnected companies whereas an ag-
glomeration is only a geographical concentration-in:a‘particular field and
the economic agents within it could have no-linkages with others at all.¥
There are several measurements of an industrial cluster, such as the Her-
findahl index (H-index), location quotient, growth=sharé matiix; EGindex,
and so on.”* However, "one of the most common techniques employed by
analysts to identify the presence of clusters within asspecific geographical
locale is the use of the-employment location-quotient.™ The formulafor
this location quotient-(LQ) is: LQ = (Ey/E)/(Ey/Ey); where Ej is employ-
ment of industry i in region j, F;.is total -employment in:region j, Eyj-is
national employment of industry-i,-and-E,is total national employment.
However, identifying a cluster purely by quantitative: methods is regarded
as inadequate by some scholars; and case studies have:been:suggested as
a good way to supplement them.” - The-location-quotient measures ‘the
degree of agglomeration but fails to measure the linkages amongreconomic
agents; thus in addition to the measurement-of the employtent location
quotient, this paper will use case studies to further identify clusters.

PPporter, "Locations, Clusters, and Company Strategy," 253-54.

PMalmberg, "Industrial Geography.” 392-403.

*'Fan and Scott, “Industrial Agglomeration and Development,” 265-319; David A:‘Wolfe
and Meric S. Gertler, "Clusters from the Inside and Out: Local Dynamics and Global Link-
ages," Urban Studies 41, 10.-5/6 (May 2004): 1071-93; and Glenn Ellison and Edward L.
Glaeser, "Geographic Concentration in U.S. Manufacturing:Industries: A Dartboard Ap-
proach,” Journal of Political Economy 105, no.’ 5 (October 1997): 889-927.

SWolfe and Gertler, "Clusters from the Inside and Out," 1080.
STbid., 1081.
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The definition and measurement of innovation also need clarification.
Many scholars have tried to define innovation.** In this paper it is regarded
as an attempt to introduce new products to market or better ways to im-
prove.productivity: It can-be measured by: patents or patent citations,”
patent.applications, patent certification, and sales of new products.™
novation in this paper is measured by the average output value of new prod-

In-

ucts-generated: per enterprise and-the average number of inventive patent
certifications held per ten-enterprises. - Finally, the economic performance
of the:ICT industry in:a.region is measured by labor productivity and capi-
tal profitability: Labor productivity is defined as the output value generated
per :worker.+: Capital : profitability is calculated as total profit generated
per yuan of capital investment:

This research analyzes three sets of data. ‘The first set is from the first
national econontic census-conducted in 2004. This census covered 19
sections. and. 875 classes using the standard of the national economic in-
dustry:classification, and included. all corporation units (5.17 million), es-
tablishments (6.82 million), and individual proprietors (39.22 million) en-
gaged-in secondary or:tertiary industry in the People's Republic of China
(PRC). It-involved over ten million.people and cost over ten billion yuan
to conduct.- The data collected in this census are the most comprehensive
in the history.of censuses in China. This set of data consists of two cate-
gories: national-level data obtained from the first national economic census
yearbook and provincial-level data obtained from economic census year-
books of all provincial units. A quantitative method will be used to analyze

*porter, The Competitive Advantage of Nations; OECD and Eurostat, "Oslo Manual: Guide-
lines for Collecting and Interpreting Ianovation Data” (2003), http://213.253.134.43/0ccd/
pdfs/browseit/9205 1 11E PDF (accessed March 25, 2007); and James Simmie, "Knowledge
Spillovers and Reasons for the Concentration of Innovative SMEs,” Urban Studies 39, no.
5/6 (May. 2002): 885-902.

**David B. Audretsch, " Agglomeration and the Location of Innovative Activity,” Oxford Re-
view of Econonic Policy14; no. 2 (Summer 1998): 18-29; Feldman, "The New Economics
of Innovation, Spillovers, and Agglomeration," 5-25; and Feldman, The Geography of In-
novation, 29-31.

Yifei Sun, "Soutces of lanovation in China's Manufacturing Sector: Imported or Developed
In-House?" Environment and Planning 4 34, no. 6 (2002): 1059-72.
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the spatial pattern of China's ICT industry and to identify the .extent to
which the industry varies geographically. The employment location quo-
tient of the ICT manufacturing sector at a disaggregated provincial level
will be calculated in order to further examine the geographical variation of
clustering at this level: In addition, the spatial:variation.in.economic and
innovative performance of the industry will be analyzed by calculating a
number of indicators including labor productivity, capital profitability, the
average output value of new products, and the number.of inventive patent
certifications of the ICT manufacturing sector.: Two correlation analyses
will be conducted to identify the relationship between spatial agglomera-
tion and economic as well as innovative performance,

The second set of data is. derived from a.questionnairé survey con-
ducted among the ICT .enterprises in Shenzhen ‘and. Dongguan.cities .in
20065 As mentioned above, the employment location quotient merely
identifies the spatial agglomeration;.it cannot meastre the linkages among
economic agents. The data we obtained. from the questionnaire survey is
used to examine the dynamics and linkages among economic agents in the
industrial cluster of southern China. The last set of data is obtained from
our own in-depth interviews conducted in ICT enterprises in Shenzhen;
the relevant industrial associations in that ¢ity, and goveriment agencies in
2007.% This set of data is used to further explain the relationship between

“"This queéstionnaire survey was conducted from September 15 to October 31, 2006. Follow-
ing the samiple selected by the first national economic census in 2004, the survey covered
3,300 enterprises in the {ollowing manufacturing subsectors: telecommunications equip~
ment, electronic computers, electronic devices and electronic components, and the service
subsector of:software in the Shenzhen-Dongguan area. However, only 10 percent of the
questioimaires were returnedsincluding 266 from manufacturing enterprises and.70 frony
software enterprises. This section focuses on the 266 enterprises in the manufacturing
sector in the Shenzhen-Dongguan arca.

*This survey was conducted in the first half of July 2007. In recognition of the importance
of the mobile phone industry:in Shenzhen (known as the "City of Mobile Phones™), the sur-
vey focused on mobile phone manufacturing enterprises.  Although only thirteen.enter-
prises agreed 1o be interviewed, these thirteen were a representati Ve samplc They included
not oniv well-known domestic énterprises, such as Huawei (35 ) and ZTE (F %4 L
but also some small unknown ]m\"\te enterprises.” The in-depth interviews with three in-
dustrial associations (the electronic industry association, the mobile phone association, and
the electronic computer association) gave us overall information about Shenzhen's ICT in-
dustry. The interviews with the Burcau of Intellectual Property Right§ yielded the S&T
policies and patent status of Shenzhen's ICT industry.

-
<
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firm behavior, institutional environment, and innovative performance in
the ICT industry in southern China.

Growth and Distribution of China's ICT industry

China's ICT industry has' experienced rapid growth since the 1990s.
However, it received little attention until recently. There were few ICT
manufacturing: enterprises before: 1991, but the number grew during the
1990s and there was a dramatic increase in the period 2000-04 (see figure
1). The temporal development of the ICT service sector is different from
that of the ICT: manufacturing sector.  There were very few firms in the
service sector before the 1990s; but during the period 2000-04 there were
nearly five times as many start-ups. in this sector as there had been in the
1990s (see figure 2). The recent growth of China's ICT industry has been
boosted by the:state policies and guidelines that have been introduced at

Figure 1
ICT Manufacturing Start-ups at Different Stages
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Source: National Bureau of Statistics; Zhongguo jingji pucha nianjian (China economic
census yearbook) (Beijing: Zhongguo tongji chubanshe, 2004).
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Figure 2
ICT Service Start-ups at Different Stages
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different stages. To understand the evolution of China's ICT industry, it
is necessary to examine the changing political context;:particulatly the or«
ganization structure and state policies pertaining to science and techriology
(S&T).

After the foundation of the PRC:in-1949; the Chinese :‘Communist
Party (CCP) committed itself to building up a centrally:controlled ‘eco-
nomic system. Under the influence of the-former Soviet:Union; R&D ‘ac-
tivities were initially separated from industrial enterprises ‘and:restricted
only to institutions established and-supported by -the ‘state“within-the
planned economy. This not only suppressed initiative-amongindustrial
and commercial enterprises but ‘also impeded the commercialization:and
application of research output.” 'Because of the-unstable-domestic:and
international environment prevalent at the time, S&T activities were con-
centrated in the fields of the military, defense, and national security.” An

“Qiwen Ly, China’s Leap into the Information Age: Innovation and Organization’ in the
Computer Industry (Oxford: Oxford University Press, 2000).

Opecht, China's Electronics Industry, 48.
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ideology that undervalued technological knowledge and the incentive to
innovate severely constrained S&T development.®t Meanwhile, the ideol-
ogy of Mao Zedong (£.# £, that overvalued the primary and secondary
industrial:sectors and discriminated against tertiary industries, hindered
the growth of the ICT service sector. In the 1950s and 1960s, two cam-
paigns—the "Great Leap Forward" (X # i) (1958-60) and the "Great
Proletarian Cultural Revolution" (& & B 4% T 1t K 3£ &) (1966-76)—
combined to create an unprecedented disaster in the country. China not
only suffered from a retrogressive economy and unstable political en-
vironment but also lost large numbers of talented people such as scientists
and academics. This. gignificantly hindered S&T activities and harmed
the growth of innovation: For these reasons, the ICT industry did not ex-
perience any significant growth during much of the Mao era.

The economic reform initiated in late 1978 was a turning point in
China's economic development and inevitably influenced the growth of in-
novation in the country. The Third Plenum of the CCP's Eleventh Central
Commiittee.in December 1978 turned out to be a watershed that had a far-
reaching influence on the growth of the ICT industry. [t marked a shift
of emphasis from class struggle to economic development and the “four
modernizations," namely the modernization of agriculture, industry, S&T,
and:the military.~ At-this plenum, Deng Xiaoping (45} %) argued that
science and: technology are the primary forces driving production.” In
addition, the plenum introduced the policy of reform and opening-up that
would permit foreign direct investment and accept technology transfers.
Students were encouraged to go abroad to study and return to the mother-
land-with advanced knowledge and technology. However, a number of
political campaigns launched in the late 1970s and early 1980s did have
a negative influence on S&T and innovation in China.®

'Denis Fred Simon and Merle Goldman, eds., Science and Technology in Post-Mao China,
Harvard Contemporary China Series (Cambridge, Mass.: Harvard University Press, 1989).

S2pecht, China's Electronics Industry, 49.

“Simon and Goldman, Science and Technology in Post-Muo China," 14-15.
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In 1985, a reform of the S&T system was launched to strengthen the
linkage between the market mechanism and R&D capability.* Then'in
1992, during his "southern tour,” Deng reiterated the principle that "S&T
are the primary driving productive forces.” In 1995, it was formalily an-
nounced that the S&T system would be further improved to accelerate
technological innovation. The ninth (1996-2000) and tenth (2001-05) five-
year plans reflected China's dedication to long-term S&T development.®
Considering its limited resources of capital and talent, China decided to
focus on the ICT industry. According to Pecht, the major development
goals of the ninth and tenth five-year plans included

focusing on the development of integrated circuits (ICs), new devices, new

computers, and telecommunications equipment to provide economic and social

development with up-to-date information systems, and making preferential
policies to support IC development; developing microchip devices, new dis-

plays, and photoelectric devices, and establishing production and export bases

for computer and accessory devices; developing and producing digital pro-

grammed exchanges, mobile cc ications and optical . conununications

equipment; improving the electronics industry's technical level and interna-
tional competitiveness.”

This explained why the number of ICT enterprises in both the manufactur-
ing and service sectors increased dramatically during the period 2000-04.

China is a large country with an uneven geographical distribution of
natural and labor resources. “The spatial distribution of the ICT industry.is
also geographically uneven at the national level. ‘There are only six regions
whose location quotient is larger than 1 (see table 1), and five of them are
eastern coastal city-regions in advantageous locations with an abundance
of highly-qualified human resources and high levels of capital accumula-
tion, the exception being Shaanxi (/% & 4 ).

“Iung-bin Ding, "International Technology Transfer to China: The Case of Biotechnology.”
Issues & Studies 36, no. 2-(March/April 2000): 133-54,

Pecht, China's Electronics idustry, 50.

“lbid.

57As will be demonstrated later in this research, 1CT industrial concentration in' Shaanxi was
driven to a large extent by the ICT:service sector, including the design of integrated circuits
and the software industry. There are two reasons for this. ‘First, Xi'an (#5% 77), the capital
of Shaanxi, is famous not only for its history but also for its electronics industry. -Xi'an

65:
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Table 1
Regions with Employment Location Quotient for the ICT Industry above 1,
2004

Region Employment % ofthe ~ Location  Output valug of the % of the

nation . quotient of ICT manufacturing  nation

employment sector
(billion yuan)

Guangdong 2,356,200 34.25 2.83 821.47 36.36
(R A)
Beijing 405,000 5.89 1.76 124.62 552
(LFEF)
“Tianjin 161,200 234 1.40 137.35 6.08
(REH)
Jiangsu 927,900 13.49 1.37 441.64 19.55
CLRA)
Shanghai 419,000 6.09 1.23 285.89 12.65
(L35F)
Shaanxi 138,700 2.16 1.04 14.52 0.64
(FREH)
Total of the nation 6,880,200 100 2,259.40 100

Source: China economic census yearbook 2004; Guangdong economic census yearbook
2004; Beijing economic census yearbook 2004; Tianjin economic census yearbook 2004;
Jiangsu economie census yearbook 2004; Shanghai economic census yearbook 2004; Shaan-
xi economic census yearbook 2004,

Jiaotong University (3 i X &) produces large numbers of engineers for local enterprises
and the city provides a supply of labor in the field of electronics and telecommunications.
This is why the well-known international enterprise Infineon Technologies has its market-
ing office in Shanghai but has located its national R&D center in Xi'an, Indeed, this
R&D center is Infineon's fargest such center in the Asia-Pacific region and its second larg-
est worldwide. Another reason for Shaanxi's leadership in this area is the "Go West" (&5
% B #) strategy initiated in 1999 in order to maintain the economic balance and social sta-
bility among the eastern, central, and western parts of China. This has attracted a lot of
talented people and foreign investment to Xi'an. Susan M. Walcott, in "Chinese Industrial
and Science Parks: Bridging the Gap," Professional Geographer 54, no. 3 (August 2002):
349-64, also notes that the'development of high-tech industry.in China's interior is mainly
concentrated in Xi'an because of its highly-qualified labor force and supportive research
centers and specialized universities.
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The ICT manufacturing sector presents a very different spatial pattern
from that of the ICT service sector. The manufacturing sector is concen-
trated in five city-regions on the eastern coast, with the highest concentra-
tion being in Guangdong Province. The ICT service sector is dispersed
extensively over western and central China with the greatest concentration
being in Beijing. -Shanghai.is the only city-region where both manufac-
turing and service activities have flourished.

Clustering, Innovation, and Performance

1. Spatial heterogeneity in labor productivity and capital profitabil-
ity: The rapid development and growing economic contribution of the ICT
industry in China have attracted much scholarly attention, but the spatial
heterogeneity of its economic. performance at the national:level has ire-
mained poorly understood. . The 2004.economic census.offered important
information to fill the gap in:our knowledge. . Because of the important
role played by the ICT. manufacturing sector and the lack of data:for:the
ICT service sector, .the.economic performance of the ICT industry as a
whole will be evaluated here on the basis of the manufacturing sector only.

There are a few eastern coastal city-iegions where.labor.productivity,
is above the national average. . Beijing has the highest labor productivity;
closely followed by :Shanghai. :The :labor. productivity..of Beijing:and
Shanghai is more than twice the national average, but they suffer fromuvery
low capital profitability.. The explanation for this may.be that these regions
have invested a huge amount of capital in costly fixed assets;such as-ad-
vanced equipment, high standard factories, and so on, which helps improve
their productivity but which has reaped little immediate return.

Capital profitability is also geographically uneven. .Only eight city-
regions are higher than the national average: Inner Mongolia is ranked first
with a capital profitability of seven times the national average % Guang-

%5There are only sixteen ICT manufacturing enterprises above-scale in:Inner Mongolia ac-
cording to the first national economic census.. However, they made profits of.12.68 billion
yuan with total assets of 32.69 billion yuan and had an cutput-value of 49.63 billion yuan
with only 4,300 employees by the end of 2004.:: There are two main feasons-for this:high
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dong is slightly’ above the national average but its labor productivity is
low. Inner Mongolia; Tianjin, and Fujian are the only three city-regions
where: both ‘labor productivity“and capital profitability are much higher
than'the national average.

2: Correlation: between spatial agglomeration and economic per-
formance: An analysis of the combination of location quotient and regional
difference in terms of capital profitability and labor productivity reveals an
interesting pattern. Guangdong Province, with the highest location quo-
tient, is lower than the national average in labor productivity but higher
than' the national average' in' capital profitability. Beijing, Shanghai, and
Jiangsu are productive but not very profitable:’ Tianjin and Fujian are both
productive and profitable. It is surprising that Inner Mongolia shows high
capital profitability and labor productivity-in the ICT manufacturing sector
despite having no spatial concentration. It appears that spatial agglomera-
tion'may lead'to higher productivity or'profitability but high productivity
and profitability can also occur without spatial agglomeration.

In order to further examine the relationship between spatial ag-
glomeration (measured by employment location quotient) and both capital
profitability and labor productivity in the 1CT manufacturing sector, a
Pearson correlation analysis has been carried out. Because data on ICT
enterprises: are -not available in Tibet and Qinghai, these two regions are
excluded from the analysis (see table 2). The results reveal that the Pearson
correlation coefficients between location quotient and both capital profita-
bility and Tabor productivity are low and insignificant (see table 4). This

level of capital profitability and labor productivity, First, although the industrial scale in
terms of both number of firms and employment is small, there are several well-known and
high-profit enterprises in Inner Mongolia, such as TCL and Skyworth. These enterprises
have abundant capital and a high-quality team.” It was reported that two enterprises (TCL
television and TCL communications technology) contributed 90 percent of the output value
of the entire ICT manufacturing sector in Inner Mongolia in 2004. Second, enterprises in
Inner Mongotia benefit a fot from low production costs, including labor and land costs. For
example, electricity costs in Inner Mongolia are reportedly half those of south China and
one-third those of Beijing:" If an enterprise like TCL has sufficient productive technology
in‘its specific field; then'reducing production costs is an important strategy to adopt to in-
crease its market share.” In this case, enterprises in Inner Mongolia have no doubt achieved
higher profits than their counterparts in the regions of Beijing, Shanghai, and Guangdong.
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Table 2
Comparison of the Spatial Distribution between the ICT Manufacturing Sec-
tor and the ICT Service Seetor, 2004

Region Manufacturing sector Service sector
Employmént Location Employment Location
quotient quotient
North
Beijing (3t 125,500 0.72 279,500 345
Tianjin (& # %) 133,600 1.60 27,600 0.71
Hebei (377344 32,900 0.15 86,100 0.85
Shanxi (22 & 4) 12,900 0.09 71,000 1.07
Inner Mongolia (A & #) 5,100 0.08 24,200 0.84
Shandong (:lt £ 4) 179,800 0.41 121,600 0.60
Northeast
Liaoning (5 4 85,100 043 65,800 0.70
Jilin (¥ #H4) 13,100 0.16 64,600 1.67
Heilongjiang (£ L7 7,400 0.06 128,500 233
East
Shanghai (L %) 271,000 1.10 148,000 128
Jlangsu ( 790,200 1.66 137,700 0.60
Zhcejiang ) 287,300 0.69 122,100 0.63
Anhui (—gcf%lo 3 29,900 0.22 33,300 0:52
Central
Tiangsi (278 %) 31,500 032 51,000 il
Henan' (7 &.4) 24,200 0.09 67,300 0.54
Hubei (#136.4) 32,900 0.22 65,300 0.92
Hunan (# % %) 30,100 0.19 78,500 1.09
Southeast
Guangdong (B £.4) 2,082,900 344 273,300 0.97
Guangxi (Ii( ) 12,100 0.13 72,200 1.94
Hainan (% &%) 1,200 0.06 6,800 0.68
Fujian (51 4) 172,400 1.04 44,500 0.58
Southwest
Chongging (£ %) 10,800 011 31,100 0.69
Sichuan (¥@ 1 98,800 0.51 96,300 1.07
Guizhou (F M H) 13,900 0.26 32,100 1.29
Yunnan (£ &4) 1,900 0.03 31,000 0.90
Tibet (F ) 0 0 2,100 1.54
Northwest
Shaanxi (I & %) 74,900 0.77 63,800 141
Gansu (7 13,900 0.22 26,100 0.87
Qinghai ( 0 0 11,700 1.91
Ningxia ( 1,000 0.05 11,800 1.35
Xinjiang (# 2,500 0.06 26,200 141

Source: Calculated from data obtained from China economic census yearbook 2004.
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Labor:Productivity and Capital Profitability. of ICT Manufacturing
Enterprises (Above-Scale*) by Provinces, 2004

Region Labor productivity Percent Capital Percent
{yuan/person) {national profitability (national
average = [00) (%) average = 100)
North
Beijing 1,233,100 209.82 4.28 80.55
Tianjin 1,103,300 187.73 17.07 32124
Hebei 264,500 45.01 4.25 79.95
Shanxi 115,800 19.70 ~0.67 ~12.62
Inner Mongolia 1,154,100 196.38 38.79 729.84
Shandong 539,600 91.82 6.41 120.62
Northeast
Liaoning 581,700 98.98 1.47 27.67
Jilin 186,500 3173 -8.12 -152.71
Heilongjiang 356,700 60.69 1.30 2437
East
Shanghai 1,202,100 204.54 4.08 76.74
Jiangsu 666,900 113.48 4.96 93.30
Zhejiang 423,900 72.13 546 102.82
Anhui 349,200 59.42 533 104.02
Central
Jiangxi 146,300 24.89 2.34 44,02
Henan 469,500 79.89 372 69.96
Hubei 513,900 87.44 2.93 55.20
Hunan 357,000 60.75 342 64.33
Southeast
Guangdong 469,100 79.82 6.08 114.41
Guangxi 218,300 37.14 2.76 51.96
Hainan 383,800 65.31 346 65.04
Fujian 745,400 126.83 9.79 184.22
Southwest
Chonggqing 536,900 91.36 272 51.26
Sichuan 269,400 45,84 -12.26 230,85
Guizhou 249,900 42,52 -0.15 —2.85
Yunnan 448,400 76.03 3.67 69.13
Tibet - -
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Table 3 (Continued)

Region Labor productivity Percent Capital Percent
(yuaniperson) (national profitability {national
average = 100) (%) average =100)
Northwest
Shaanxi 238,000 40.50 3.54 66.62
Gansu 80,800 1375 -1.91 ~35.93
Qinghai - - - -
Ningxia 120,000 2042 -5.08 -95.57
Xinjiang 269,100 45.79 6.07 114.28
Total 587,700 100 5.31 100

*"Above-scale" includes all state-owned enterprises and non-state-owned enterprises with
an annual product sales revenue equal to or larger than five million yuasn. htip://www.stats
.gov.cn/was40/gjtjj_detail jsp? searchword=%B9%E6%C4%A3%D2%D4%C9%CF&chan-
nelid=18938&record=70 (accessed August 10,2007).

“Output value of the whole country/total employees of the whole country.
Source: Calculated from data obtained from China econemic census yearbook 2004,

Table 4
Pearson Correlation Results between Location Quotient and E i
Performance, 2004

Capital profitability’ ~ Labor productivity

Location quotient Pearson correlation 146 346
Sig. (2-tailed) 450 066
Number of observations 29 29

Note: Tibet and Qinghai are not included here because of the lack of data.

Source: China economic census yearbook 2004,

finding appears to contradict the normal theoretical expectation that.ag-
glomeration results in reduced transaction costs and therefore higher pro-
ductivity. The Chinese anomaly cannot be used to totally reject the normal
theoretical expectation. Nevertheless, the lack of a significant correlation
between agglomeration and high productivity in the case of China does
suggest that there are distinct and even exceptional dynamics in industrial
agglomeration and production in China that cannot be satisfactorily ex-
plained by existing theoretical models.
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Table 5
Measures of Innovative Output Generated by the ICT Manufacturing
Enterprises (Above-Scale) by Province; 2004

Region Output value of  The'average output  Number of  The average number
new products  value of new products  inventive of inventive patent
(mitlion yuan) per enterprise patent certifications per ten
{million yuan) certifications enterprises
Beijing 47,745.46 95.87 525 1054
Tianjin 89,779.42 269.61 325 9.76
Hebei 648.332 8.88 3 041
Shanxi 384,14 1325 - -
Tnner. Mongolia: = - 4 2.5
Shandong 32,814.53 7118 65 L41
Liaoning 6,611.35 3047 24 11
Jitin 563.26 17.07 3 091
Heilongjiang 17.70 0.59 - -
Shanghai 78,229.71 112.56 - -
Hangsu 48,537.91 29.61 199 1.21
Zhejiang 22,095 2177 341 3.36
Anhut 1,262.84 14.52 45 .17
Jiangxi 657.54 13.42 2 041
Henan 349774 71.73 11 244
Hubei 2,313.98 25.15 139 1511
Hunan 5,786.93 68.89 31 3.69
Guangdong 147.399.93 48.70 1497 4.95
Guangxi 374.35 7.49 47 9.40
Hainan 85.03 14.17 - -
Fujian 48,222.70 137.60 278 7.90
Chongging 1,016.76 4237 - -
Sichuan - - - -
Guizhou 738.64 24.62 - -
Yunnan 349.12 3174 - -
Tibet - - - -
Shaanxi 1,079.94 16.36 44 6.67
Gansu - - —- -
Qinghat - - - -
Ningxia = - s _
Kinjiang 217.70 54.42 3 750

Sources: China economic census yearbook 2004; and economic census yearbooks of cor-
responding regions 2004,
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Table 6
Pearson Correlation Results between Location Quotient and Innovative
Cutput, 2004

‘Average output value - :: Average number
of new products of inventive patent
per centerprise certification per
{en enterprises

Location Quotient Pearson ‘correlation 390 086
Sig. {2-tailed) 054 726
Number of observations 25% 19#

Note: * Inner Mongolia, Sichuan, Tibet; Gansu, Qinghai, and Ningxia are ot included be-
cause of the lack of data on output value.of new produgts; # Shanxi;Heilongjiang, Shanghai,
Hainan, Chongging, Sichuan, Guizhou, Yunnan, Tibet, Gansu, Qinghai, and Ningxia are ex-
cluded because data’'on the namber of inventive patent certifications is not available:

Sources: ' China economic ‘census ‘yearbook 2004;-and économic census yearbooks of cors
responding regions 2004.

3. Spatial agglomeration and innovative performance: Innovative
performance is measured by two indicators: the output value of new prod-
ucts and the number. of inventive patent.certifications. .Data.on output
value of new products in 2004 are available for twenty-five administrative
units; thus the analysis in this section is based. on data-from these uiits,
There is a spatial variation in.the innovative performance.of.China's ICT
industry at the national level: The eastern coastal areas have better.innova-
tive performance than other regions in terms of both output value of new
products and number of inventive. patent . certifications.. ;Although the
total output value of new products in Gyangdong Provinee is much higher
than that of other regions, its average output value per enterprise is:Jower.
than that of many regions:(see table 5):. This shows that:the highest level
of agglomeration does not necessarily. lead:to:the highest innovative out-
put. . Furthermore, a.Pearson correlation between location quotient .and
the average output, value of new.products.per enterprise in these twenty-
five regions reveals that the correlation coefficient. is. quite low .and.in-
significant. Therefore, no correlation has been identified between location
quotient and output value of new. products.in China's ICT industry (see
table 6). In addition, a Pearson correlation analysis of location quotient
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and the average number of inventive patent certifications held per ten
enterprises in nineteen regions (sce table 5) reveals no correlation between
location quotient and inventive patent certification either (see table 6).
Again,.the Chinese'.case-turns.out: to be an anomaly that deviates from
the theoretical expectation,” In contrast to the normal situation in which
industrial agglomeration facilitates knowledge spillover, technological col-
laboration, and innovation as described in many of the existing theoretical
models, our analysis of the Chinese case presents no convincing evidence
to suggest that there is a definitive and:positive relationship between ag-
glomeration and.innovation.. While the Chinese, case cannot. be. used to
deny-the existence of such a relationship in many: regions of the world, it
does suggest that there are noticeable irregularities in China that require
further investigation.” A single. case study. cannot totally invalidate the
well-received conventional wisdom. Nevertheless, the peculiar Chinese
case cannot be fully and satisfactorily explained by the existing theoretical
models:

Growth and Distribution of the ICT Industry in Guangdong Province
Guangdong Province is selected to further examine the relationship
between industrial “clustering-and technological innovation. As noted
above; Guangdong Province accounts for more than one-third of China's
total ‘employment’ in"the ICT industry (see table 1)." Furthermore, its
manufacturing ‘sector ‘is ranked first in terms of employment location
quotient; with'a much higher quotient than that of other regions (see table
2):"In'view of this; a detailed examination of the ICT industry in Guang-
dong Province will ‘offer a good-indication of the future development
trajectory’ of the ICT industry in China'as a whole.: Theoretically, one
would expect' Guangdong's ICT manufacturing enterprises to have better
economic performarnce and ahigher degree of technological innovation
than' their- counterparts elsewhere. - However, close analysis reveals that
Guangdong's economic performance as' measured by ‘labor productivity
and - capital profitability is average' and " its ‘innovative ‘performance as
measured by the -average output value of new products and the average
nutnber of ‘inventive patent certifications ‘is‘actually worse than that of
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Table 7
ICT Industry in Shenzhen and Dongguan, 2004

Number of firms Employment
Shenzhen . 2,992 802,200
Dongguan 1,992 539,200
Guangdong 8,833 2,082,900
Ratio of Shenzhen to Guangdong 34% 39%
Ratio of Dongguan to Guangdong 23% 26%

Sources: China economic census yearbook 2004; and Guangdong economic census year-
book 2004,

many other regions. In order to gain further insight into the ICT industry
in Guangdong Province, this paper probes the various linkages among 266
ICT manufacturing enterprises in Shenzhen and Dongguan based on a
questionnaire survey conducted in:2006. - The survey.was:conducted.in
Shenzhen and Dongguan because these two cities accounted for 57 percent
of the enterprises :and. 65 percent-of the:total.workforce in ‘Guangdong
Province (see table 7). The purpose of the questionnaire survey is-to-ex-
amine the dynamic linkages within-the:ICT manufacturing -cluster,:in-
cluding productive interaction, the circulation of knowledge and informas
tion, cooperation in R&D activities, and the:flow.of employees.

The location selection of an enterprise can reflect whether or not ithas
the motive to interact with other local.enterprises.. When asked why they.
selected the Shenzhen-Dongguan -area-as . their -investment -location;: 36
percent of 263 enterprises (3 enterprises-did . not or:would :not answer
this question) indicated that proximity fo-main-customers -or suppliets
was the chief attraction. /This indicates that these enterprisesiare motivated
to seek the agglomeration effect, including the intensification of production
linkages, reduction of production costs; and the opportunity to-observerand
imitate their competitors. Twenty-two percent of enterprises indicated that
an important reason for locating inthis area~was its proximity to-ports-and
11 percent valued low labor costs most highly (see table'8). Approximately
70 percent of enterprises in -this: area pursied local-production linkages
and put a great deal of emphasis o1 cost-reduction, including production,
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Table 8

The Most Important Reason for Location

Reasons for location Frequency  Percent
Industrial clustering, and nearness to main customers or suppliers 95 36.1
Local market potential 21 8.0
High‘qualified professional service 4 1.5
Human resource (technological and management) 25 9.5
Favorable policies 15 5.7
Near to.port 59 224
Lower labor costs 29 11.0
Cooperation with local universities and research institutes 1 0.4
Supportive infrastructure 14 53
Tatal 263 100.0

transaction;and time costs.- However; there is no significant evidence that
they.were motivated by a desire-to exchange knowledge and technology or
to/intensify R&D cooperationi: Only one'of the 263 enterprises indicated a
desire to: cooperate:with local: universities: and:research institutes. This
couldibe explained by the'lack of supportive universities and research in-
stitutes in this area:

1. Local linkages among ICT enterprises in the -Shenzhen-Dongguan
area:: Local linkage is'one of the most important characteristics of an in-
dustrial cluster.: In this paper; the:intensity of local linkages is measured by
the ratio of local:suppliers and: customers to total suppliers and customers
for an: ICT manufacturing enterprise:: The 266 enterprises surveyed were
asked to-report the ratio of their customers located in the Peart River Delta
(PRD: 2k izZ /9 )ito their total:customers. * Although 26. percent of all
enterprises had'no: downstream:linkages: in ‘the' PRD; 34 percent reported
that'at least half of their customers:werelocated there: In terms of upstream
linkages;-less: than110-peicent:of the 249 enterprises had no production
linkages-with:local:suppliers (those within two-hour.distance). - However,
nearly:50:percent of them had strong local linkages; that is; more than 50
percent of their suppliers were localenterprises:: Only 6:percent had neither
upstream:nor: downstream linkages with local enterprises, while around
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Table 9
Local Linkages among ICT Enterprises in the Shenzhen-Dongguan ‘Area

Customers in PRD area Suppliers:within‘twoshour-distance

Frequency Percent Frequency Percent
0 69 259 24 9.6
1-25% 57 214 34 217
26-50% 49 18.4 50 20.1
51-75% 29 10.9 32 129
76-100% 62 233 89 3557
Total 266 160.0 249 1000

20 percent had. both strong.upstream and downstream;linkages (see table
9). In a word, local linkages based on production are very strong among
enterprises in the Shenzhen-Dongguan area, and thus the area is well-
qualified to be termed an ICT industrial cluster.

2. R&D cooperation and exchange of R&D information and em-
ployees: According to the theory of learning and knowledge spillover, in-
dustrial clusters facilitate the flow of knowledge and information; stintulate
mutual learning, intensify R&D cooperation, and hence may be canducive
to technological innovation. In this section, we will examine the R&D
linkages and the exchange of knowledge within the Shenzhen-Dorigguan
ICT industrial:cluster by:analyzing the source of core technology, the status
of R&D cooperation, the frequency. ofiexchange of R&D employmenit;and
exchange of knowledge and information‘within the industrial cluster.

Most-enterprises acquire’theiricoré techiiology neither from knowl-
edge spillover:inside the:cluster nor-from imports:ofitechnology from out
side the area;but from'in-house R&D activities in'the Shenzhen-Dongguan
area. Out ofi263 enterprises; 73 percent obtained their'core technology in
this way (seetable¥10).” Only 8 percent of enterprises imported core tech-
nology from other enterprises within' China; thus the proportion importing
core technology fromlocal enterprises must be much less than 8 percent:
This finding ‘indicates-that geographical proximity hasmot speeded up the
flow of technology aiid knowledge'in'this area:
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Table 10
Sources:of Core Technology
Soutces of core technology Frequency Percent
No R&D or technological:imports 6 23
In-house R&D and innovative activities 191 726
Imports of foreign technology. with modification through use 19 7.2
From. other domestic enterprises 21 8.0
Imports of foreign technology without any modification through use 22 84
From, domestic universities and research institutes 4 1.5
Total 263 100.0
Table 11
Importance of R&D Cooperation with Othier Domestic Enterprises

Frequency Percent
None 211 .3
Unimportant 5 1.9
Medium 11 4.1
Important 31 1.7
Very important 8 3.0
Total 266 100.0

R&D-.cooperation: was actually considered unnecessary and unim-
portant-in- this.cluster.’ Many. of the .enterprises did not cooperate with
their neighbors:at all-in-terms:of R&D and:they considered such cooper-
ation as unimportant for innovation..Only 12 percent of enterprises consid-
ered that R&D cooperation was important and a mere 3 percent considered
it very important; while as many as 79‘percent reported that they had never
engaged in:such cooperation with other local enterprises (see table 11).

Although: the- enterprises surveyed: reported extensive production
linkages, the exchange of R&D .employment and information was infre-
quent; which seems to contradict existing theories. There was no exchange
of R&D employment with-other: locak enterprises -among 75 percent of
the respondents and 80 percent-did not exchange ideas or information con-
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Table 12
Frequency of Exchange of R&D Employees and R&D Information

Frequency of exchange  Exchange of R&D employees  Exchange of R&D) information

(%) )
None 748 80.1
Seldom 4.1 6.4
Medium 128 8.6
Frequent 71 3.0
Very frequent 1:1 1.9
Total 100.0 160.0

cerning R&D and technological innovation with:others'in this area. Only
1 percent of all enterprises claimed that the exchange 0f R&D employméiit
was very. frequent and 2 percent.claimed that the exchange of R&D.in-
formation was very fréquent:

All of our analyses thus.far have revealed that-enterprises.in the
Shenzhen-Dongguan area were interested ‘in reducing - thieir ‘production;
transaction, or time costs by locating close to suppliers, customers, and
supportive enterprises, or near to port facilities. However, their original
location choice was not influenced by local linkages involving R&D co-
operation or exchange of information and knowledge. There are strongly
localized: production-linkages but there is:seldom R&D:cooperation;-ex=
change of R&D information; or: flow of employees among: enterprises:in
the cluster. First, most enterprises are ableto create their core-technology
through in-house R&D activities.-Second, most enterprises:conduct R&D
or innovative activities .on.their-own without any.cooperdtion from:other
local enterprises. Finally, the dense clustering.in thearea:-doesnotlead to
frequent exchanges:of:R&D employment:and knowledge or: information:
In brief, the dense clustering:in the Shenzhen-Dongguan:area intensifies
production linkagesbut fails to facilitate R&D cooperation or the exchange
of knowledge and information.

It is intriguing.that geographical proximity, while being conducive
to local production linkages, fails: to facilitate- knowledge spillover:in:the
case of the ICT industry.of southern:China: It order.to make sense ofithis
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Table 13
Economic Indicators of Eight ICT Manufacturing Subsectors in Guangd
Province, 2004

Industry code* Employment Total asset Annuai revenue
(billion yuan) (billion yuan)
4000 208,290 4,964.44 8,239.65
4010 24,870 (11.94%) 1,315.70 (26.50%) 1,691.52 (20.53%)
4020 190 (0.09%) 0.74 (0.01%) 1.04 (0.01%)
4030 3,730 (1.79%) 42.36 (0.85%) 57.01 (0.69%)
4040 41,050 (19.71%) 1,199.29 (24.16%) 3,055.06 (37.08%)
4050 22,160 (10.64%) 605.04 (12.19%) 808.53 (9.81%)
4060 70,200 (33.70%) 992.25 (19.99%) 1,187.61 (14.41%)
4070 39,250 (18.84%) 726:19 (14.63%) 1.340.93 (16.27%)
4090 6,830 (3.28%) 82.87 (1.67%) 97.94 (1.19%)
* Industry code: 4000: e ing of tel ications equif computer, and
other electronic equi 5 4010: fi ing of telect ications equi s 4020:
manufacturing of radar and related equipment; 4030: manufacturing of broadcasting and
television equi 3 4040: facturing of electronic computers; 4050: manufacturing of

electronic devices; 4060; manufacturing of electronic components; 4070 manufacturing of
audio and video equipment; 4090: manufacturing of other electronic equipment.

Note: Figures in parentheses are ratios of subsectors to sector 4000.
Source: Guangdong economic census 2004,

anomaly, we conducted in-depth interviews in Shenzhen's mobile phone
industry. “There are three reasons for selecting the telecommunications
equipment subsector for these interviews. First, although this subsector is
notthe largest of the eight subsectors in terms of employment, it does rank
first in terms of total assets and second in terms of annual revenue (see
table 13).~ Second, the purpose of the interviews was to understand why
Guangdong has-performed so poorly in terms of innovation despite its high
level of geographical clustering, and the mobile phone industry serves
this purpose well. Despite the fact that the number of above-scale firms
in this subsector represents only 11 percent of the total for the whole of
the ICT manufacturing sector, the mobile phone industry contributed 34
percent of the total output value of new products of the whole ICT manu-
facturing sector (see table 14). Every single indicator of S&T activity and
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Table 14
S&T Activity and Innovation of Above:Scale Enterprises in Eight ICT
Manufacturing Subsectors in Guangdong Province, 2004

Industry Firm Employees Output value of Inventive Inventive
code number  engaged in S&T new products patent. patent
activities (million ynan) ~ applications _certifications
4000 3,027 68,469 14,740 2,572 1,497
4010 326 30,790 5,001 2,280 939
4020 3 - - - =
4030 105 705 18.75 7 12
4040 464 16,114 3,666.70 65 215
4050 358 3371 967.91 25 51
4060 1,067 8,565 1,076.42 45 136
4070 552 8,019 3,993.26 130 108
4090 152 905 15.43 20 36

Note: — denotes that data are not available.
Source: Same as table 13.

innovation in table 14 indicates that this industry has anabsolute-advantage
in terms of innovative performance over the other seven subsectors.:: Fur-
thermore, it accounted for almost all the inventive ‘patent‘applications:of
the whole ICT manufacturing sector and for 63 percent-of the inventive
patent certifications issued to the sector:: OQur final reason forselecting this
subsector was that limited resources forced us to be focused and:selective
in our intensive interviews.

Our in-depth interviews: have .generated a great-deal-of interesting
information. . Among many others;: two important points-are helpful in
understanding the peculiar .pattern-of -industrial-agglomeration: without
innovation identified in the previous. sections: -First, intense:competition
among firms has impeded communications:among entérprises in the local
cluster. - The mobile phone industry is very different from other industries
in that enterprises that want to produce mobile phones are supposed. to
apply for a license from the Ministry of Information Industry. - In order to
qualify, the applicant must have-more than two billion yuan in registered
funds, more than three years':sales achievement, and the ability to carry
out in-house R&D. Although this policy has barred many enterprises from
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entering the subsector, it has not stopped the unlicensed production and
sale of mobile phones. The high profits to be gained from the manufactur-
ing of mobile phones have attracted many enterprises, and Shenzhen, with
its free.and open industrial-environment, has become a center of mobile
phone:manufacturing, both- licensed: and ‘unlicensed.- The flourishing
mobile phone manufacturing and assembly business has boosted the de-
velopment of upstream suppliers, thus encouraging more and more related
enterprises to concentrate in Shenzhen. A relatively intact value chain
has been established.

However, this dense clusteéring to a large extent hampers communica-
tions among competitors. One manager we interviewed admitted to being
reluctant to communicate with:competitors. These firms depend on new
ideas or designs for their survival, and to communicate them to other enter-
prises would be to risk having new ideas stolen.

The second point to emerge from the interviews is that the core tech-
nology involved in mobile phone manufacturing is mature and has been
gradually standardized. :Indeed;:most enterprises in- Shenzhen only focus
on; innovation in the: function and appearance of mobile phones. Enter-
prises: in Shenzhen believe that they can conduct simple innovations of
this kind.independently. This survey indicates that chip manufacturing is
one:of the.most- difficult'and complex processes in the manufacturing of
mobile’ phones: - Manufacturers and assemblers have tended to purchase
their chips from foreign companies such as Texas Instruments, Infineon,
Qualcomn, and. Media: Tek, and-therefore the only innovative activities
they are engaged in are so-called peripheral innovations, namely new de-
signs-and new: but simple functions.  Most enterprises in the area already
have'a good grasp of this kind of peripheral technology and continuously
adjust it to-the market. <Therefore, they have no need to cooperate with
other-enterprises in terms of R&D or innovation.- Furthermore, the city-
region's poor record-on:intellectual property rights protection means that
peripheral: innovations: of this‘kind"can: only produce short-term profits
because they are very easy to imitate. For this reason, enterprises are re-
luctant to communicate with others before their new products come onto
the market.

182 June 2008



The Growth and Spatial Distribution of China’s ICT Industry
Discussion and Conclusion

Over the past-decade, China's ICT industry has achieved rapid growth
both in terms of the number:of firms-established and the size of'the work~
force. The:present authors have cariied ‘out ‘anoverall’ assessment: of
China's ICT 'industry using data ‘mainly obtained -from: the' first national
economic:census’ of 2004; - The development of a’high-tech industry like
ICT has to a large extent-been affected by national S&T policies:and the
evolution of'China's innovation systei. - The ICT-induistry; especially the
service sector,“did not develop under the Mao regirie. It wagnot-until
the 1990s that the industry started to expand.’ The period from 2000 to 2004
witnessed -a sharp'increase’ in‘the: niimber of manufacturing: and:service
enterprises.. However, this'tapid growth did not occur-evenly across differ-
ent-regions of China:An analysis-of the'ggographical- distribution of the
industry reveals that the ICT manufacturing sector has had a strong ten-
dency.to concentrate along the ‘eastérn coast, while the seivice sector has
been extensively distributed in central and western areas of the'country:

The ‘highest-degree of spatial-‘agglomeration din“the industry, in
Guangdong, has not-produced ‘4 cotrespotidingly ‘high:level of -econoniic
performance and ‘innovation:: Several: cotrelation ‘analyses at the national
level disclose ‘that ‘there is no significant rélationship between:spatial ag-
glomeration ‘and ‘either ‘economic'or innovative performance’ in’ Chira's
ICT manufacturing sector. A ‘case study-of ‘the ICT industrial ‘cluster in
southern China revedls that'ge6graphical proximity has failed:to inspire
R&D cooperation and speed upthe flow of knowledge and-information;
although it has intensified local productionlinkages.

This study hasiniportant implications for research on high-techin-
dustrial clusters in-Chira: First; the debate ‘over-the relationship between
industrial clustering:on'the oné handand economic performance -and in=
novation on the other is'based on the expériences of successful regions in
the West.  This ‘body of literature focuses on ‘endogenous process Versus
exogenous force, and urbanized economies versus:localized economies,
but it has overlooked tlie: effects of clustering onknowledge spilloveriin
regions:at different stages of development.-Although China has achieved
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technological breakthroughs in selected fields and gradually established its
own technology base, it is still a technological follower in many fields.
Therefore, even.though China's ICT industry is regarded as "high-tech,” its
core technology. still-comes from: advanced:countries. - In this sense, inno-
vation.in: Shenzhen. is-mainly. “peripheral,”: consisting of simple:changes
of product appearance;and - function...However, this does not'mean that
China:has: no potential: to carry. out.core. innovation: in-the: future. - The
ICT: industrial cluster in:Shenzhen is:still in-its:fledgling.stage. - Most
enterprises: pay: more attention. to cost-reduction than to'the-innovation of
coretechnology.: They import core technology from advanced countries
and: modify: it .in-order :to- acquire: a: short-term . competitive . advantage.
This-is-unlikely: to: have .the effect. of intensifying R&Dcooperation or
facilitating - the flow: of knowledgeand-information. .- However,  the-in-
dustrial cluster is.evolving along with industrial development.- Knowledge
spillover and learning processes may occur. when enterprises in this cluster
can no-longer make profits merely:by reducing their costs or carrying out
peripheral innovation.

Another finding in. this research is:that the relationship between in-
dustrial clustering and technological innovation may. be more complicated
than how it is described in the existing literature; which is derived primarily
from the experiences of advanced economies in the West: Although there
is.abundant evidence to support the theoretical interpretation of a positive
relationship between industrial clustering and technological innovation, the
Chinese experience appears to- deviate from the theoretical norm. While
this anomaly does not mean that we can totally reject the well-established
theoretical models, it does suggest that there exist significant irregularities
for..which. conventional wisdom: can’ offer no-satisfactory: explanation.
Theoretically,. this. may. suggest: that: the relationship. between. clustering
and innovation-is:not independent. of regional conditions. The positive
relationship:between clustering-and. innovation may work in some loca-
tions (e.g., Silicon Valley) but not in others (¢.g., high-tech parks in China).
It would be meaningless. to. discuss-the relationship. between industrial
clustering: and. technological innovation outside a place-specific regional
context: In the case of Shenzhen's ICT industry, institutions constitute an
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important factor affecting innovation. : On the one hand, the state has intro-
duced a number of regulations to'govern-firm behavior; while on the-other;
the laissez-faire attitude of'the local :government or;its:limited. ability. to
regulate, say, the mobile phone industry has permitted the establishment of
unlicensed enterprises, engendered excessive competition, and developed
an environment of distrust. The lack of protection for intellectual property.
rights has also to a large extent stifled enthusiasm for innovation among
ICT enterprises.: In this unfavorablé institutional envifonment; enterprises
would rather make 'a quick profit by imitating others than invest in high-
risk innovation. In view of the complicated regional variation identified in
this study, a situational, place-specific,-and contextually sensitive approach
would be more appropriate in‘depictingthe relationship between industrial
clustering and techniological innovation in'different regions of 4 globalizing
world.

In recent years, it has become fashionable for local governments to
establish. high-tech: parks :as.a means.of fostering better economic. perfor-
mance and technological infiovation:Our-analysishas found no convincs
ing evidence to'confirm the popular perception that industrial agglomera:
tion necessarily leads to high productivity and technological innovation.
What really matters is not the degree of concentration but rather the insti-
tutional environment.within which production and:innovation:take place.
It would be futile” for Jocal-governments to-mark-out'a designated ‘zone
and force related ‘or even competing firms to' locate within'it. " A'more ‘ef-
fective approach would be for these local governments to provide a stip-
portive institutional environment while at the same time encouraging and
stimulating innovation among industrial enterprises.

Finally, this study is based on a statistical analysis of aggregate na~
tional ‘census-data ‘and ‘ourown case’study ‘in-the’Shenzhen-Dongguan
region.  Future studies are:needed to investigate the innovative capability
of China's ICT industry in'other regions of the country. The ICT industrial
clusters in Beijing and Shanghai are different from the ones we have looked
at in southern China. . In Beijing; the industry is supported by well-known
universities and researchinstitutes; and the'innovative capability of Shang®
hai is promoted to a large extént by enterprises whose founders returned
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from the West with advanced technologies and ideas.®® Furthermore, the
local culture and policies pertaining to the ICT industry in different regions
are also important subjects for comparative study.

APPENDIX

The 2004 economic census was the first national census of its kind in China.
It combined the second natjonal tertiary industry census (which had been scheduled
for.2003), the fourth national industry census (scheduled for 2005), and the third
national basic units census (scheduled for 2006), and also encompassed the con-
struction industry.’ This economic census consisted of 19 sections and 875 classes
in line with the national economic industry classification standard. This makes it
the most comprehensive census.in China's history. The purpose of the economic
census was to comprehensively examine the real situation of the scale, structure,
and efficiency of China's secondary and tertiary industry, to produce accurate data
upon which to base national economic and social development planning, and to lay
a statistical foundation for better management and decision-making. The economic
census will be conducted twice a year in the future. Preparation for the first census
began, at the beginning, of. 2004 when. certain. districts and: counties in Beijing,
Sichuan, Zhejiang, and Jilin were selected as test sites by the Office of the Leading
Group of the First National Economic Census, directly under the State Council. On
the basis of information gathered in these four test sites, and suggestions from all
relevant departments, the Leading Group of the First National Economic Census
submitted a proposal for a nationwide economic census to the State Council. The
proposal was approved in September 2004 and.census work began on January 1,
2005. The standard time for the census was December 31, 2004. The census was
conducted in four phases. In addition to the preliminary phase from January to

The most typical example is Spreadtrum Communications (Shanghai) Co., Ltd. (E3iA15
[ i) s 4]); founded in 2001 in Shanghai. Its founder is a Chinese engineer with
many years' experience working in Silicon Valley. Spreadtrum has focused on independent
technological innovation' from the outset and it has successfully developed the world's first
single, chip TD-SCDMA/GSM dual mode solution and the first advanced GSM/GPRS
baseband chip. Coupled with the corresponding software and handset reference design
solutions, the core chips have been adopted by several handset manufacturers. This has
given Spreadtrum a national market-share comparable to that of manufacturers in advanced
countries, such as T, Infineon, and Media Tek. The success of Spreadtrum in this field
shows that Chinese domestic enterprises are able to carry out innovation of core products
in the ICT industry. See hitp://www.spreadtrum bout.asp? bout (access-
ed August 20, 2007).
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December 2004, in the second phase (January-May 2005) the census forms-were
completed. Data processing and reports took place in the périod February-August
2005. Then data was evaluated and released at the end .of 2005, The census in-
volved over ten million people and cost over ten billion yuan. It covered all cor-
poration units (5.17 million), establishiments (6.82 million),’and individual propri-
etors (39.22 million) engaged in secondary or tertiary industry within‘the borders
of the People's Republic:China;'excluding the Hong Kong Special Administrative
Region and the Macao:Special:Administrative Region: The main work: of -this
economic census was'to colléct data on ‘the basic atiributes:of all these'units; their
employment, financial situation, production and sales, productive capability, con-
summption of raw materials and energy.:science and technology activities, and so on.
The census covered ‘all corporation units and establishments, but only fargeted a
sample of individual proprietors on account of the huge numbers in'this group. The
statistical data-wagsynthétically evaluated-and revised by the* National-Bureau
of Statistics.: The cénstis provided importatit reference material for drawing up the
Eleventh Five-Year Plan and served as a benchmark-for revising data‘collected in
previous surveys.
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